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The money is in making
a better toothbrush!

T

he Geospatial World Forum 2016
opens this month in Rotterdam
on the theme “Where’s The
Money” and will feature disruptive
business models which aim to provide better
value for business and consumers. It will also
feature a discussion on the impact of geospatial information on society and economy. Perhaps the latter will answer the question raised
in the theme! Ed Parsons of Google talks
about ‘the Toothbrush Test’ for technology.
Will the technology become as ubiquitous as
the toothbrush we reach for at the end of the
day and the start of the next? He goes on the
say that maps should become like toothbrushes, always available, always used, as a matter
of habit rather than a conscious plannedout decision. Parsons also spoke about the
creative destruction of GIS which effectively
said the same thing, that GIS should become
a part of our daily lives rather than something
sticking out as a unique object. Smartphones
have achieved this goal to some extent.
The computer has become ubiquitous
in our everyday world. The smartphone in
our pocket, the smartwatch on our wrist, the
set-top box on our TV set, the microwave
oven, the refrigerator and the dishwasher
are a few common objects that have in their
heart a computer, which takes its instructions
from a keypad and assumes control over
onerous repetitive tasks. The next step is the
Internet of Things, where all these devices
will get interconnected. The ultimate goal is
what Google CEO Sundar Pichai outlined in
Google’s Founders’ Letter for 2016, “Looking
to the future, the next big step will be for the

very concept of the device’ to fade away.
Over time, the computer itself — whatever its
form factor — will be an intelligent assistant
helping you through your day.”
Ubiquitous computing has led to ubiquitous mapping. What next? According to an
industry leader geospatial technology presents
a stylized virtual model of a complex real
world. How close the virtual and real worlds
meet defines the success of the technology.
To do this, geospatial professionals need to
go beyond maps and understand what the end
user needs. In short, the real money is in the
solutions and not the technology. No matter
how ‘cool’ the technology is, does it meet the
user needs? Is it the ultimate toothbrush?
As we have seen time and time again,
information is valueless unless used and this
is true for geospatial information as well. The
meaningful impact of geospatial information on society and on the economy will be
possible only when the practitioners subsume
the technology into solutions. Where GIS,
GPS, sensor networks, IoT, Big Data analytics, Cloud computing and all those ‘cool’
technologies need to disappear, for example,
into an answer for the farmer’s question,
“what should I plant this season which can
earn me a profit after repaying my loans”?
Doesn’t sound very ‘geospatial’ but there is
a lot of money in it for the solution provider,
the lending bank and for the farmer.
Money is found in building a better
mousetrap, or may be a better toothbrush?
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EARTH
IS THE MOST

NASA is trying to get the level
of funding for earth science
back to its historic level even
as its focus on human space
flights and deep space missions
continues unabated, says NASA
Administrator Charles F. Bolden

IMPORTANT PLANET
Y
ou have been the
administrator of NASA for
almost seven years now.
What would you call your biggest
achievements?

I don’t think about biggest achievements. I am very happy with where the
agency is and the things that we have
accomplished, whether it is landing the
Curiosity Rover on Mars or a close fly
by Pluto for the first time ever. This
completed the accomplishment that no
other nation has achieved, which is to
actually fly to or around or by every
single planet in the solar system. The
NASA spacecraft Dawn also visited the
two largest asteroids in our solar system
— Ceres and Vesta – which was pretty
unique. I am also very happy about
where we are with aeronautics, which is
an area that people don’t normally hear
NASA talk about. It is working with our
industry and commercial aviation companies and academia to produce cleaner,
more efficient and faster aircraft.
Now coming back to this conference
[10th SPIE Asia Pacific Remote Sensing Symposium], this is an opportunity
to really focus on our Earth, what I
call ‘the most important planet’, and
to spend a lot of time with our partners
trying to figure out what we can do to
arrest the changing climate.
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Remote sensing figures at the top in
NASA’s 2017 budget demands. Could
you elaborate on this?
Earth is the most important planet. We
can’t do anything in terms of space
exploration if we don’t have Earth as
our dominant platform. What we are
trying to do is actually get the level of
funding for earth science back to its
historic level. NASA had really gone
down in funding for earth science over
the last decade or so. Now, President
[Barack] Obama has helped us to propose more funding for earth science so
that we restore the balance that we once
had in this area.

Do you mean the focus in the last
few years had been more towards
space missions and less towards
earth science?
I wouldn’t say it’s more, but the
balance was much more toward human
space flight endeavors, constellation
programs, and phasing out shuttles.
We had major programs going on
simultaneously — the shuttles,
International Space Station [ISS],
constellations — and that took a lot
of the funds that normally would have
been spread across the agency in a little
bit more balanced way. We are restoring the balance that we feel is adequate.

We have a robust human space flight
program because we now are relying
on our industrial partners to provide
routine transportation to and from space
to low earth orbit. We have Orbital ATK
and SpaceX providing cargo transportation, and in a couple of years we
will add a third company called Sierra
Nevada. And then in human space
flight we are going to have Boeing and
SpaceX provide two crew vehicles so
that we no longer have to rely on the
Russians. Boeing has the Starliner CST
100, and SpaceX has the Crew Dragon.
So, we are going to fly the initial
test flights on those and certification
beginning next year. In two years we
hope to be flying from American soil
again with our astronauts and astronauts
from our partner nations.

With climate change in focus,
there has been a lot of focus on how
satellites and earth science can save
the planet...
There is no better platform to observe
our planet than space. And in order to
do so you need a satellite that allows
you to put various instruments on
board so that you can do remote
sensing to collect what we call
geospatial data. Whether it is
looking at weather or whether

it is looking at the changes in the land,
forests, oceans... all that is all considered to be data in the geospatial realm.
The big thing is to help people
understand how we can’t understand our planet, we can’t tackle the
challenge of changing climate or
environmental changes and we can’t
deal with natural disasters if we don’t
have the vantage point of space to
observer. That gives us an opportunity for repeated visits over
the same area of the globe if
we want. We can get three
looks everyday at a particular area that maybe
in crisis because of a
flood or hurricane
or typhoon or
monsoons.
Nowadays,
we are
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The new NASA global data set combines
historical measurements with data from
climate simulations using the best available
computer models to provide forecasts of
how global temperature (shown here) and
precipitation might change up to 2100
under different greenhouse gas emissions
scenarios.

good enough with meteorology and
the meteorological satellites and the
weather-man can actually forecast
floods. For instance, thanks to some of
the international satellites, the Bangladeshi government was able to evacuate
people along the river last year and save
thousands of lives.

Talking of international collaboration, what are some of the major
programs where NASA is collaborating with other agencies?
There are about 120 nations with
whom we have formal agreements and
the partnerships are anywhere from
something as basic as STEM [Science,
Technology, Engineering and Mathematics] education to something as
elaborate as astrophysics and the ISS,
which is human space flight. There
have been about 80 countries that
have actually participated on the ISS.
The thing I love about the ISS is that
it is a conglomerate of five agencies
from around the world — the Russian
Space Agency, NASA representing
America, the JAXA representing Japan,
the Canadian Space Agency, and the
European Space Agency. That is an
incredible venture considering we are
now on our 16th year and there has not
been a second when there haven’t been
human beings living and working on the
ISS. We are about to stretch the number
of people that we have on-board when
we get our own American-built vehicles
because we will be able to send in extra
crew members. Thus we will get more
productivity, more utilization out of
the ISS. It is exciting, the international
partnerships that we have.
8 • Geospatial World • May 2016

NASA has really critical
partnerships when you look at our
exploration programs. The Orion
spacecraft is going to be used to take
our crews to Mars. The service module,
which is the power and propulsion part
of the Orion spacecraft, is being built
by our European partners. It is actually
being built in Turin, Italy, and then
will be shipped to the United States for
integration into the rest of the stack.
NASA has had a strong partnership
with ISRO for a number of years. And
that partnership is increasing both in
its seriousness and in intensity. We are
very proud about helping ISRO in its
successful flight of Mars Orbiter Mission [MOM], and helping India become
the first nation ever to reach Mars successfully on their first attempt. That’s
not a small feat and we played a critical
role in helping to do that. We provide
the deep space communications, navigation and every once in a while, like
right now, we compare the data coming
from the MOM mission with data that’s
coming from our MAVEN [The Mars
Atmosphere and Volatile Evolution]
mission, both of which entered orbit
around Mars within days of each other.
Right now, we are looking at producing an all-band radar program that
enables us to see Earth shifting. This
joint mission, called the NASA ISRO
Synthetic Aperture Radar [NISAR], will
help us understand earthquakes. It will
be launched sometime in 2020 or 2021.

Do you think governments should
be encouraged to take up the spatial
technologies and data in their work
processes and governance?

Governments’ role is to blaze the trail,
to do the things that private entities or
academia cannot do. We try to develop
instruments that have not been developed before, that people have thought
about but nobody wanted to make the
investment because of the risks involved.
That is what government should do.

Could you share more details about
the next-generation Hubble
telescope ?
That’s the James Webb space telescope.
James Webb actually is from a totally
different area of science portfolio than
the remote sensing we are talking
about. James Webb is sort of a cross
between a planetary science mission
and an astrophysics mission. It is more
astrophysics than anything because
James Webb is going to allow us to
see a 100 times better and farther than
the Hubble Space Telescope. If you
remember Hubble revolutionized our
understanding of the universe. James
Webb is going to allow us to look into
the atmospheres of some of these planets that we have discovered recently.
We call these ‘exoplanets’; planets
orbiting other suns in other galaxies
many thousands of light years away.
James Webb has the ability to look into
those galaxies and into the atmospheres
of some of those planets. That is what is
so spectacular about it.
We are scheduled for launch in
October 2018. James Webb is a partnership among the US, Canada, and
the European Space Agency [ESA].
We are actually going to launch on an
ESA spacecraft out of Kourou in South
America.
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The geospatial industry has been
expanding at a breakneck speed
with ‘geo’ getting embedded in
more and more workflows. As new
innovative players enter the game
with disruptive business models,
existing players have no choice but
to go through a transformation to
stay relevant. By Anusuya Datta

U

ber, the world’s
largest taxi
company, owns
no vehicles.
Facebook, the
world’s most popular media
owner, creates no content. Alibaba, the most
valuable retailer, has no inventory. And
Airbnb, the world’s largest accommodation
provider, owns no real estate.
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The world is changing. The next wave
of Industrial Revolution, also known as
the Second Machine Age, is fundamentally changing each and every aspect
of our life. It is the power of the World
Wide Web and the onset of smartphones that
has unleashed a movement which is rapidly
destroying the old models. Smart machines
can now deliver a pizza on our dinner plates,
turn on the AC at our residence as we start off

from the office in a driverless car, plough our
fields, work out the insurance for us, prepare
our business reports and even fly our planes.
All over the world, governments, public institutions and businesses are finding it
extremely difficult to keep up with these disruptive innovations. Old school businesses of
many years, run by established leaders of many
years of experience, are disappearing in a flash,
even as new age innovators take the world by
storm. And like all industries across the world,
the world of geospatial is shaken and stirred.

The ground has never been more fertile
Interestingly, if growth drivers are to be considered, the geospatial industry couldn’t have
had it better. The continuing global economic
uncertainty has brought an increased focus on
productivity. While companies and governments are battening down the hatches, dramatically reducing staff and spending, there are
others looking at how they can use the time
of uncertainty to advance their business. “For
those people, productivity is more important
than ever,” emphasizes Chris Gibson, Vice
President, Trimble.
Geospatial technologies provide not only
the ability to manage and integrate data, but
also the analytical tools that sharpen decision making and, ultimately, save time and
money, underlines Russ Johnson, Director
of Industry Solutions at Esri. Using data in
new ways counteracts the forces of a sluggish
economy. It helps make organizations efficient
and resilient during economic downturns.
No wonder then most developed countries
and forward-looking governments are turning
into geo evangelists by encouraging the uptake
of spatial technologies in work processes.
Additionally, the United Nations sustainable
development agenda in 2015 also recognized
the importance of space-technology-based data,
in situ monitoring and reliable geospatial information for sustainable development policymaking, programming and project operations.
On the other hand, the proliferation of
the Internet as the primary medium for data
publishing and information exchange has seen
an explosion in the amount of online content
available on the Web. And this holds true for

Source: Oxera (2013) analysis
Courtesy: Oxera
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$270bn

The answer is in the last
geospatial content too. More
question. Google’s venture
so in a world where location
into geospatial business made
is becoming the centre point
The projected value
maps omnipresent in our
of almost all decision-making.
of geospatial industry
everyday life over the past
“Location provides the underas estimated by
decade. The globe is in our
lying footprint and fabric upon
Oxera in 2013
pocket now. As Ed Parsons,
which we can make smart
Geospatial Technologist at
decisions,” says Mladen Stojic,
Google puts it: “We have an
President, Hexagon Geospainternal benchmark called
tial. “If you don’t know where
The current
‘The Toothbrush Test’ that
you are, you cannot make deciestimated value of
every product must pass. You
sions about a given situation.
geospatial industry
use your toothbrush every day;
Location is really the lowest
you don’t think about it as it
common denominator.”
is part of your day-to-day life.
In 2013, a report prepared
We are almost there with maps
by Oxera and commissioned
The estimated rate of
now.” The analogy is interby Google found that the
growth
esting because it illustrates
global geo services generate
what location is becoming — not only for
$150-$270 billion in revenues. By way of
businesses but even for the common man —
comparison this was broadly equivalent to
a toothbrush.
the $140 billion revenues generated from the
“GPS is a very complicated technology but
global security services industry or about onethird of the global airline industry’s revenue of my iPhone knows where I am and that knowledge of where I am actually feeds into a number
$494 billion then. According to another report
of applications that use that information seamby The Boston Consulting Group, within the
lessly to present choices to me that are relevant
US economy alone, the geospatial services
to my location. So, I think, companies like Apple
industry was estimated to employ more than
have done a very nice job of taking a geospatially
500,000 people, generate $75 billion in annual
complex GPS and turning it into something very
revenues, and have an overall economic
accessible,” says Dr Walter Scott, Founder and
impact estimated at $1.6 trillion annually in
Chief Technology Officer, DigitalGlobe.
revenues. That was in 2013, and while no
The ease-of-use of mobile apps like Google
exhaustive study has been done since then,
Maps and Strava has inspired a lot of compainformal estimates at a CAGR of 15-20%
nies to start thinking differently about locawould safely put the geo industry at more than
tion. “This rapid consumerization has allowed
$500 billion today. And that is a lot of money.
anyone with a smartphone to use aspects of
But then, why is the profitability of the
GIS technology with a few taps of their finsector hit? Why are the traditional geospatial
gers, revealing valuable location intelligence
companies smarting from reduced profits and
data that they use to find new stores, directions
lowered bottom lines? In short, where is the
and more… and consumers are expecting
money?
companies to follow suit,” emphasizes Manish
Choudhary, Senior Vice President, InnovaThe map has become a toothbrush
tion
and MD, India, Pitney Bowes Inc.
Fast-changing technology trends are cutting
If the customer doesn’t have to know that
down gestation periods, resulting in profit vulit is geospatial magic underneath the covers,
nerability. In this background, questions that
then he is more likely to use it than if he has
are pertinent to ask now are: Is the geospatial
to know about photogrammetry and projecand geo services industry expanding? If so,
tions and datums and the rest. “It really comes
who is benefitting and where is the money? Or
is it that the industry is growing so fast that we down to making things easy so that we actually don’t have to be that expert,” Scott adds.
don’t know how to measure it?

$500bn
15%

If the customer
doesn’t have to know
that it is geospatial
magic underneath
the covers, then
he is more likely
to use it than if he
has to know about
photogrammetry
and projections and
datums and the rest

DR WALTER SCOTT

Founder and Chief Technology
Officer, DigitalGlobe
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WHAT IS DRIVING THE INDUSTRY

Greater
awareness

Larger volume

Intelligence and
analytics

Business process
embedment

The lines are getting blurred
As location becomes mainstream, the lines
between geo and non-geo are fast getting
blurred. Today, geospatial industry is not only
handful 20-30 core geo companies that deal
with location, but is about every industry that
deals in location and builds on top of it.
“The geospatial industry has been rapidly
consolidating over the past few years. But at
the same time, we are also witnessing the trend
of small companies starting up,” says Parsons.
There is a growing ecosystem of new ventures
which have the blessings of the investor community. These companies are using geospatial technology as part of consumer-centric applications.
In these cases geospatial technology may not be
particularly obvious — it might be behind the
scene — but it plays an important part.
Then there are a host of major mainstream
IT companies like SAP, Microsoft, IBM or
Oracle and automobile, infrastructure, utility
and even consulting companies like PwC which
have shown interest and entered the location
business. “We are seeing geospatial capabilities being integrated into all kinds of systems
and they are no longer separate industries,”
says Johnson. For instance, take Esri Maps for
Office — a toolset that lets Office users connect to ArcGIS Online, make maps, perform
analysis, and create rich story maps, focused
websites, and all kinds of information products.
On the larger scale, consider SAP HANA. The

Enterprise level
adoption

Commoditization
and commercialization

Integrated
business analytics

Convergence
with technology
ecosystem

geographic component of HANA is critical
to analyzing and maximizing the value of the
Internet of Things (IoT) streams and Big Data
stores. “There is a lot of geospatial value that
companies like SAP, Microsoft, and others,
have tapped into that is growing the geospatial industry, but it is difficult to quantify as
the technologies merge and complement one
another,” he adds. Choudhary explains Pitney
Bowes has tied up with GE around the industrial Internet that is transforming its capabilities
in this space. PB also partnered with Cisco and
companies like Electric Imp to bring the next
generation of IoT capabilities to those
1.5 million SMB customers.
DigitalGlobe, on its part, has worked in the
Amazon Web services department to instantiate access to both a library of any worthy data
that goes back to 1999 as well as a growing
number of other data sources — whether it is
access to geotag social media or a third party
imagery data. “Placing our data in the Amazon
Cloud is giving access to anybody who wants to
perform analysis on that data,” says Scott. This
further expands the scope of the industry.
Further, most companies working in area
of smart city/smart grid/telecom etc. have
in-house geospatial teams and the revenue
generated by these groups is never counted as
they are more captive rather than in-market,
points out Amit Somani, Managing Director,
ADCC Infocad. “These kind of players usually

Location intelligence
is finally hitting the
mainstream as a wide
range of industries
and marketers
start clueing into
the importance of
contextual data
on their customer
experiences,
products & services

MANISH CHOUDHARY
Senior VP, Innovation and MD,
India, Pitney Bowes
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KEY TECHNOLOGY DRIVERS

Integrated
sensor network

Multiple platform
sensors

work in small teams and do not even exist for
the geospatial industry when you do a market
analysis,” he adds.
The geospatial industry is hard to measure because it is ubiquitous in nature with so
many different organizations contributing
to its value and traditions. Aidan Mercer,
Industry Marketing Director, Utilities and
Government, Bentley Systems, points to the
ever-increasing use of drones as an example
of how hardware and software vendors will be
partnering up to create sustainable solutions. For
example, in the defense sector, the ability to fly
a drone through locations of conflict eliminates
the risk of sending personnel, and offers an
opportunity to survey, map, and model the area.
This opens the door to new, potential offers and
opportunities for traditional and non-traditional
players to contribute to this industry. So, the
value is not always measurable, but the impact is.

The geospatial
industry is hard to
measure because
it is ubiquitous in
nature with so
many different
organizations
contributing to its
value and traditions

AIDAN MERCER

Industry Marketing Director,
Utilities and Government,
Bentley Systems

A transformation is happening
There are some very interesting shifts happening in the geospatial industry that is affecting
almost all industry verticals. A demand for
Cloud-based and open-interoperable solutions
has led to a major shift in the business models
of the industry. Add to that mainstream IT
trends, such as, Data as a Service, Platform as a
Service or Software as a Service. The advent of
information technology and connectivity is not
only making the world smaller, it is also creating stiff competition among industry players.
Core geospatial companies responded by
taking a more open-ended approach in terms of
collaboration with other players industry and
aggressively serving the users what they need.
So, we have been witnessing constant
acquisitions and consolidations as a way for
businesses to gain competitive advantage.
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Integrated
processing,
analytics platform

Systems
integration and
solutions

While top players like Hexagon and Trimble
or Bentley continue with their acquisition of
smaller players — some within the industry,
some from the vertical industries — there have
also been curious cases of partnerships between
equals. For instance, Hexagon’s tie-up with
Esri, Autodesk joining forces with Bentley,
Trimble’s relationship with FARO and Topcon,
or DigitalGlobe’s tieup with Esri.
Stojic also points to the partnerships with
respect to small to medium size businesses
with others. There are also a lot of new start-up
businesses formulating, which are not only
challenging the status quo players in the industry, but also looking to formulate partnerships.
“Today a collaborative approach can play a
win-a-win situation for the established players
as well as entrants because the former can
utilize the latter’s innovative techniques,” feels
Somani. The advantage for well-established
player is to have a readymade solution which is
directly saleable, whereas new entrants can get
access to different markets and clientele which,
in normal cases, would have taken more time.
This would also solve lots of issues related to
skillset and adoption of newer technologies.
Scott points to the number of interesting
sensors that are coming into play as part of the
immediate things and those are highly complementary to what a company like DigitalGlobe
does — “whether it is providing ground truthing, or geotagging on social media to combine
with satellite imagery, and providing a more
comprehensive view of the world.”
The disruptive metamorphosis dictating
new business models is making products and
services more open and available to infrastructure professionals, feels Mercer. This is not
lessening global adoption and appreciation for
importance of geo-coordination, which has
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There is a lot of
geospatial value
that companies like
SAP, Microsoft, and
others, have tapped
into. This is growing
the industry, but is
difficult to quantify
as technologies
merge & complement
one another

RUSS JOHNSON
Director of Industry
Solutions at Esri

been pervasive and has driven infrastructure
projects for many years, but in fact, is heightening its role. Yet, this disruptive influence
should not necessarily be seen as a disruption. “It is, in fact, moving at such a rate that
we already recognize pervasive use of new
hardware, such as, drones and sensors, and new
consumption-based business models which
allow you to pay for what you use,” he adds.
The primary mechanism behind disruptive
business models is that of access. Business
models are focused on shifting capex to opex;
opex often avoids organizational decision
bureaucracy associated with large capital
expenditure. Further, companies focused on
this disruption are often willing to bear more
risk (through taking on the capital expenditure,
carrying inventory, etc.), underlines Gibson.

Consumerization of data and technology
In the past, technology or products from the
professional world were migrated to the consumer world. Today, that trend has shifted and
it is the consumer world driving and seeding
development of the professional world. The
rise of social media and Internet led to this
interest in location from the consumer’s side.
“Google and Microsoft went full throttle
when they entered the location market,”
points out Stojic. They went from a consumer
location market to more of a professional
market. Now they are scaling back from the

16 • Geospatial World • May 2016

professional market to their core focus — the
consumer market.
“Location intelligence is finally hitting the
mainstream as a wide range of industries and
marketers start clueing into the importance of
contextual data on their customer experiences,
products and services,” feels Choudhary.
So you have different tiers of what is
required to support the geospatial initiatives:
there is the consumer tier, the professional
tier, and then something in the middle — what
Stojic calls the ‘prosumer’ market — which is
sort of dabbling in some high and professional
requirements, but also requiring some basic
fundamental mapping capabilities that is available with Google, Microsoft, and others.
Scott feels the democratization of access to
data has been enabled by the Cloud. “Because it
means you don’t need to have an IT department
the size of Google to deal with large datasets.
So, public Clouds have made a huge difference
in terms of making data accessible.”

System integration and solutions
As the world is beginning to reject systems
that create silos or force inefficient workflows, system integration is the key to making
disparate solutions fit the customer workflow
rather than the other way around. Since there
are too many permutations to simply make
everything “plug and play”, systems integrators will have a key role in the latter ecosystem, feels Gibson.
Today, clients emphasize more on solutions
rather than tools, and this has resulted in more
projects coming out where total solution is
desired instead of asking it in bits and pieces
as done earlier, says Somani. Hence, unless a
company manages to cater to total solutions and
system integration, it becomes difficult for it to
sustain in the current scenario.
From providing horizontal services, geospatial industry has moved to providing solutions
to vertical markets. What this offers is a fairer
exchange in an agile, open, and connected environment to better unify project participants and
organizations and opens up a whole new level
of collaboration across enterprises, underlines
Mercer. Common interfaces break down

Powerful BPM Platform integrates with OGC compliant GIS system
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barriers and deliver new levels of interoperation
with intuitive design and ease of use.

Subscriptions and pay-as-you-go models
At one time, the software business model was
to sell perpetual licences of software. Now
companies are increasingly moving to the
subscription-based model and what is beginning to be known as pay per use model. Again,
the transition from a desktop perspective to
mobile platforms and Cloud is driving this
change. The fact that many non-geo players
could provide a part of the software or solution
that an end client may be looking for instead of
a wholesole package is also pushing companies
to go for this model. Software companies like
Esri, Bentley, etc., have aggressively bought
into this subscription model now.
On the other hand, take Hexagon’s Smart
M.App. Its business model is very simple
wherein the company provides a platform for
building apps; the partner or the customer who
builds it gets 70% of the revenue and Hexagon
retains 30% of the end-user revenue. This also
ultimately helps vendors because they can enable their users to expand their level of collaboration and engagement on projects, leading to a
better quality of sustainable infrastructure.

IoT is not just
about individual
sensors on the
ground. I see the
EO industry and the
Big Data analytics
associated with it
really merging into
much larger and
faster growing
industries

LARS DYRUD

President and Chief Executive,
OmniEarth

New models of content generation
The content business is a rapidly evolving
space. As geospatial data becomes more widely
adopted, there is a greater need for rapidly
updated and analyzed content.
The small and microsatellite business is a
good example of how companies are reacting
to this demand for greater refresh rates through
new technology. Lars Dyrud, President and
Chief Executive, OmniEarth, feels the earth
observation industry is growing into the IoT as
another data source. “IoT is not just about individual sensors on the ground. Remote sensing
provides synthetic centres in a conducive global
environment in very large areas and measures
things that sensors on the ground cannot. So we
see the EO industry and the Big Data analytics
associated with it really merging into much
larger and faster growing industries.”
The proliferation of UAVs is further driving
this trend of rapid updates. Gibson hits the nail
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With technology innovations and new
disruptive models queering the pitch,
the only way for businesses to stay
on top of the game is to keep asking
one question: Where is the money?
on its head: “The content business has a growing focus on getting to a deliverable faster and
that is where the opportunity lies.”
What has also changed now is that the users
of mapping products could also be the creators.
As Parsons points out, you can be a consumer
and a producer. For example, if you are using
Google Maps to navigate between two cities,
you are getting driving directions. But, at the
same time, you are contributing to the traffic
information, and making sure that the other
people who are navigating are getting a sense of
the speed. The things that required a lot of capital investment previously in terms of putting
sensors in other users of the application are now
providing that information.
The public has also been allowed and
encouraged to make its content available online
to everyone. The increasing popularity of open
online communities and social-networking
sites, image and video sharing portals, discussion boards, and community Wikis has led to a
dramatic drop in the barrier-to-entry for casual
computer users to generate and upload their
content on the Web.

The money is in beyond the obvious
With technology innovations and new disruptive models queering the pitch, the only way for
businesses to stay on top of the game is to keep
asking one question: Where is the money?
While there is big money in big sectors like
construction — which is seen as one of the
major growth areas in the coming years, particularly as it relates to the design, build, operate
continuum and the continued evolution of the
constructable model — it is beyond these traditional sectors where the industry is expanding.
Earth observation giant DigitalGlobe
sees money in the core constituency — the
governments and the energy sector. But what is
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41%

changing now is there is scope
that turns the captured images
for new value creation for those
into usable models.
applications that were previAnother anticipated area of
Estimated impact
ously not possible. “So whether
revenue is in the secure manof Big Data over the
it is Spaceknow which is proagement of data. The amount
next 3 years
viding an index of construction
of data that infrastructure
that is available on a Bloomberg
providers capture has increased,
Terminal, or Inteloscope that is
but we are seeing a decrease
doing forest inventorying on a
in the costs associated with
large scale, those are applicastorage and computing power.
Contribution of
geospatial data in the
tions that would not have been
This is causing a trade-off as
above estimation
possible previously. We are
the dimensions of imbalance of
seeing quite a strong growth in
cost are somewhat being offset
that area,” says Scott.
against the need for increased
There are a lot of opportusecurity. The challenge is to
Sensors to contribute
nities in the IoT and Big Data
provide users with the correct
in the Big Data
analytics. The data on the Cloud
balance of confidence and
movement
and where the data that comes
performance, and of course, the
from can be analyzed and valright pricing model.
ue-added applications can be built and provided
With increasing consumer mobility, wideback to customers. A Deutsche Bank study estispread e-commerce adoption, rich consumer
mates that the use of Big Data has improved the
information and higher demographic data
performance of businesses by an average of 26% coverage, exciting opportunities are presenting
and that impact is estimated to grow to 41% over themselves by convergence of offline and online
the next three years. Big Data has the potential
channels of commerce. There are use cases in
to create considerable opportunities for analysts, both — generating topline and optimizing bottomline for e-commerce businesses, including
computer scientists, mathematicians and other
driving real-time, location-intelligent platforms,
data-savvy job seekers. KPMG pegs geospatial
that promote sellers closer to buyers — thereby
data as contributing 12%, sensors 12% and
providing a better and faster route planning for
RFID and POS data 16% of total data needs.
delivery, warehouse/fulfilment hubs location
“We have only seen a greater demand for
planning, inventory planning for specific
geospatial enablement of our technology, but
warehouse, etc., explains Choudhary. The same
with the continued rise of global megatrends,
is with location insights giving highly accurate
the integration with devices and streams of
understanding of customer preferences, or the
data means tighter convergence of software and
hardware is anticipated,” says Mercer. New solu- promise of a truly global commerce platform
tions, applications, and platforms that accommo- which lets consumers make real-time decisions
based on merchandise value, cross border duties
date Big Data, analytics, Cloud computing, the
and taxes along with cost of shipping.
IIoT, mobility, and 3D modeling are converging
to combine the physical with the digital.
The smart city concepts floated around the
Transform or perish
world have opened up never-before opportuDyrud of OmniEarth, on his part, sees the EO
nities. Reality capture software can help meet
industry transforming in a few years as it is falls
various goals and objectives of smart city
into the Internet of Things world. “We are getting
projects by offering affordable and simplistic
end users and customers who have never heard
ways of capturing and continuously surveyof a satellite or aerial imaging using the inforing existing infrastructure. The adoption of
mation that we provide,” claims Dyrud, as he
drones to capture images as part of this reality
compares the rapidly growing EO industry to the
modelling potential will undoubtedly be a
television industry of the 1970s and 80s. “Not all
sought-after capability, as will be the software
of them will succeed, but 10 years from now, we

12%
12%

Today, clients
emphasize more
on solutions rather
than tools, and this
has resulted in more
projects coming out
where total solution
is desired instead of
asking for it in bits
and pieces

AMIT SOMANI
Managing Director
ADCC Infocad
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Location Takes Position
Location-based services: Desktop
geospatial industry is evolving
to enterprise and Web and also
providing capabilities to APIs.

Location intelligence (LI) and
e-commerce intersection:
LI has already made significant
advancement in the way offline
and digital commerce companies are planning and executing
their business. It has empowered
businesses to efficiently reach
out to both existing as well as
potential customer base with more
contextually relevant communication, increasing conversions. Eg:
Delhivery, a logistics firm, is able
to provide better shipping logistics
for their e-commerce customers
like Snapdeal and Flipkart by using
Pitney Bowes' routing algorithms.

LI and advertising: Marketers
are getting ever-more sophisticated in using location intelligence as they move from pure
demographic and psychographic
understandings of the customer,
to sentiment-based analysis. It is
not just about demographics anymore, but about gaining a more
dynamic picture of the situation.
Companies want to know what
clients have been doing recently
— where they purchased their
last meal, checked-in, the type of
trip they are on. Mobile advertising, social media marketing,
business planning and business
intelligence can all benefit from
location intelligence tools and
thanks to the consumerization of
GIS it is possible for businesses to
really get local.

may have something like 200 of these companies. But like TV channels offering something
different for different niche segment of viewers,
there will be niche created in the EO industry
also about different types of customers, different
revisits, different resolutions, different spectrum
bands and different measurement modalities.
And we will all enable different kind of niche
applications. This is beginning to happen right
now and will continue to accelerate growth.”
This is true of the core geospatial i ndustry
too. Foreseeing the trend like Dyrud does is
actually what it takes to buck the trend. So,
companies that made a swift and smooth change
from services to solutions have gained during
this transformation period. For instance, as
Somani explains, in various utility sectors like
water and energy where ADCC had started from
very basic service like mapping are where it is at
present in the process of developing our specialization in automation and system integration.
Gibson is upfront when he says one cannot
be dismissive of the new innovations and take
any of them lightly: “We always have to be

LI and Internet of Things:
The Internet of Things and
sensor-based intelligence adds
to the variety of data on offer. This
goes beyond just an ad strategy
of location-based services that
give you a coupon for a Starbucks
or Domino’s as you walk/drive
near the location. This is a more
context-aware technology. Let’s
say your Fitbit shows you are
runner, perhaps the pasta is the
ad rather than pizza, or perhaps
your heart rate is up maybe decaf
is the offer rather than regular
coffee. There’s more “hot” data
(read real-time) to convert into
actionable efforts.

aware of new competitors and cannot discount
any of them based on size. Innovation can come
from anywhere.”
As Parsons rounds up: “This is the most
exciting time to be involved in our industry as
geo gets embedded in more and more applications and services.” There’s a bright future in
terms of autonomous vehicles being developed,
establishment of delivery drones, and these are
all grounded in geospatial. They are all based
upon identifying where something is, and where
it needs to be.
The cost of acquiring, using, and storing data
is likely to decrease as technology continues to
become better and faster. And although there
will be policies and regulations that govern the
use and sharing of data, particularly given the
concern over security, the geospatial industry
will indeed be at the forefront of these changes
and will no doubt benefit from open standards
and ever-increasing levels of collaboration.
Anusuya Datta
Executive Editor, anusuya@geospatialmedia.net
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View From The Top

Jack Dangermond
Founder and President, Esri
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Enlightenment

I

n the past, GIS has been one of
those edgy, niche technologies that
required some skill to take full
advantage of its capabilities. However, today's GIS is easier to use
and, therefore, more accessible to the
masses. Moreover, data providers offer
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massive amounts of quality information,
well worth accessing. Within just a few
years, these proficiencies have driven
the growth of GIS applications around
the world and in nearly every industry.
GIS is awakening the world to the power of geography and bringing us into an

era of geographic enlightenment.
The outcome of this geographic
enlightenment is a different pattern of
usage, supported by Web infrastructure. At its genesis, GIS was operating
on mainframe computers and used by
a very small community. The advent of
intelligent workstations opened opportunities for organizations to use GIS
to meet specific missions — missions
being a usage pattern.
Operating on a client server, GIS
has become the traditional configuration for many mission-oriented
industries. In this space, people
primarily use GIS as a system of record
to see, for instance, property taxes,
the location of valve points in a city's
water distribution system, or how many

barrels of oil an oil well produced last
year. The configuration also drives GIS
software's capacity for analytical modeling, which enables law enforcement,
health and safety agencies, and others,
to solve problems.

Platform integration, smart
devices and the IoT
Now we are in an era of Web technologies that drives Cloud software and data
services; platform integration, smart
devices, the Internet of Things, and so
forth. These technologies are changing the objectives of GIS developers
from designing specific applications
focused on a single project to configuring a platform for larger deployment
via Web services. Such advancements
are diverting GIS usage patterns from
a mission-oriented platform toward a
social geography platform.
We are shifting our focus from
the client/server configuration to Web
services and applications. This transition includes moving from standalone
desktops toward connected desktops,
from static to real-time data visualization, and from custom apps to configurable templates. Our designers have
created developer toolboxes that help
IT staff design focused apps that target
one or two tasks rather than having to
create all-purpose applications, which
generally do everything. Web GIS
allows us to manage Big Data, including real-time sensor input, in ways that
make it more useful to more people.
Esri is shoring up solutions for an
increasing number of satellite and field
sensors. By connecting smart devices
to networks, users get a larger picture
of what is happening where and when.
This has brought us closer than ever
before to geography as a platform.
Web GIS is not making traditional
GIS obsolete. Integrating traditional
and Web GIS only makes the geographic platform more capable. That
is to say, integrating the capabilities
of the traditional GIS system of

Because people use platforms to connect to shared
information, we are seeing systems of intelligence
come together as multi-intelligent systems that
elevate geographic understanding to the highest
decision-making levels
record with many dynamic Web
services increases the value of GIS by
enriching the data itself and expanding
the system's usage. This opens more
opportunity for application development and a better user experience.
IT and GIS professionals feed their
organizations Web apps that make the
system of record and GIS tools more
accessible, thereby extending the geographic advantage throughout their communities. Using this tactic, the City of
Boston has grown its GIS user base from
100 people to 6,000 in just a few months.
Without requiring a lot of organizational
change, Web GIS now allows citywide
access to geospatial information.

Multi-intelligent systems
Because people use platforms to
connect to shared information, we are
seeing systems of intelligence come
together as multi-intelligent systems
that elevate geographic understanding
to the highest decision-making levels.
Open access to open systems via Web
GIS will, hopefully, compel agencies
to more readily share geographic information and better collaborate.
GIS maps and cartography are
becoming a normal part of executive-level communications and strategic
decision making. Every morning, the
president of the United States looks at
story maps as part of his daily briefings.
The Centers for Disease Control and
Prevention employed Web GIS to effectively contain the spread of Ebola. The
US Postal Service is finally operating

in the black, partly because GIS helped
reduce its logistic costs by 20%.
People who use Web GIS do so
in different ways and for different
purposes. Many simply use it as a
measurement tool. Others include these
measurements in sophisticated geospatial models for scientific assessment
and predictions. Next, there are users
that interpret models for decision making. For instance, Starbucks uses GIS
models to place stores, and Walmart
uses them to decide where to buy products. Another level of usage is one that
applies GIS to planning and policymaking projects that benefit society.
Sensors measure everything in a
city in real time. By combining Web
GIS with the Internet of Things, in
which everyday objects have network
connectivity, cities are transforming
into smart communities. City services
can do advanced analytics, such as
measuring city vehicle gas tanks, monitoring parking meters, and measuring
traffic flow, and see these events on
maps happening in real-time.
By pushing geographic information
and knowledge to society, users create
repeating cycles that continue to increase
information system integrations. These
iterative processes are a means to bring
disparate social groups together so that
they can collaborate on solving social
problems. The reason open data is so
important is that all types of people can
access it and use it to become more
engaged with their businesses, their
communities and society.
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View From The Top

Ed Parsons
Geospatial Technologist, Google

THE
USER HAS

BECOME THE

CREATOR
W
hile connecting
Google to people in
the broader community, especially in
the geospatial world
— mapping agencies, potential users of
geospatial information, organizations
where geography is a major part of
what they do — one thing that I have
noticed is that the geospatial industry
has been rapidly consolidating over the
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past few years. But, at the same time,
we are also witnessing the trend of
small companies starting up. There’s
a growing ecosystem of new ventures
which have the blessings of the investor
community. These companies are
using geospatial technology as part of
customer-centric applications. In these
cases, geospatial technology may not
be particularly obvious — it might be
buried behind the scene — but, it plays

an important part. I think our industry
has become much more diverse. Actually, it’s a much broader and healthier
industry now than it has ever been.

Location has become all pervasive
We should congratulate ourselves on
making location so pervasive that even
non-traditional geospatial players are
getting into the geospatial domain. I
would attribute this triumph to the fact
that we have been successful in hiding
the complexities associated with our
business. I am not saying that what we
do is not complicated. We are dealing
with large volumes of data, and increasingly managing that information in real
time. But, what we have done to make
the end result more accessible is to hide
the complexities behind the APIs and
the toolkits within the mobile systems.

This has made things easier for the
developer of a ride-sharing application
or the developer of an app that helps
you find people with similar interests in
the neighborhood.

Maps pass the Toothbrush Test
With the advent of the Internet, mobile
devices and social media, people are
carrying the globe in their pockets.
It seems like we are on the brink of a
technological revolution. It’s certainly
true that we use maps all the time now;
they have become quite pervasive. At
Google, we have an internal benchmark called the Toothbrush Test that
every product must pass. You use your
toothbrush every day; you don’t think
about it. It’s something that’s a part of
your day-to-day life. We are almost
there with maps now. It is something
that we use not only when we are
navigating to some place we have not
visited before, we use it in our day-today commute. We find out what the
traffic conditions are going to be like,
and we change our route accordingly.
I believe new ideas and innovations
are coming from the consumer market.
But, we are standing on the shoulders of
a giant. A lot of what we do now could
not happen earlier without the help of
the national mapping agencies and the
cadastral agencies — people collecting
the very base level mapping on top of
which we build services. Many of our
products and services make extensive
use of GNSS and GPS as key components. World’s ‘original military
application’ has now found its way to
the consumer space. And we couldn’t
do what we do without that technology.

Mainstreaming of location
So, in a sense, I would also say that
Google has played a role in making
geospatial technology mainstream. But,
that has been as a part of a broader use
of geospatial technology on Web and
mobile applications. Smartphones have
had a huge impact in making geospatial

At Google, we have an internal benchmark called the
Toothbrush Test that every product must pass. You
use your toothbrush every day. It is something that
is a part of your day-to-day life. We are almost there
with maps now
technology more accessible. What
we are trying to do is focus on the
user. We are trying to make sure that
the technology makes sense from the
user’s point of view. You really need to
understand who your user is, what their
requirements are. You need to try to
keep it simple and straightforward.
Google uses your location all the
time in the background to provide you
with contextually relevant information.
It is using location to make information
more accessible to you, based on where
you are. But, it’s not in your face. That is
where we have had the biggest benefit.
We have been famous for having
a Beta label on the software that we
develop, recognizing the fact that the
software isn’t complete and that we
would start with relatively simple functionality, and then add more functionality as time goes on. We are releasing a
new version of Google Maps on the Web
and mobile devices every two weeks.
So, a lot of iteration and processing
happens quite quickly. It allows you to
start with a basic product, make sure that
product works with your user, and then
incrementally build more complexity.
Historically, the geospatial industry
has tried to take a ‘waterfall’ approach
and put much of the content and
functionality up front. That takes a lot
of time and effort, and you might even
miss out on something.

Consumer is the producer
Another significant transformation I
have observed relates to the models of

geospatial content generation. What
has changed now is that the users of
mapping products have also become
the creators. You can be a consumer,
as well as a producer. For example, if
you are using Google maps to navigate
between two cities, you are getting
driving directions. But, at the same
time, you are contributing to the traffic
information, and making sure that the
other people who are navigating are
getting a sense of speed. The information that required a lot of capital investment previously — in terms of putting
in sensors — is now being provided
by the other users of the application. In
another sense, ride-sharing applications
like Lyft and Uber also use location
to solve the fundamental problem of:
here’s the supply of taxis, here’s the
demand of people wanting to use those,
how can we join the two together? In
many ways, that has allowed a huge
innovation in that particular space.

Future of geo-information sector
This is the most exciting time to be
involved in our industry. We are embedded in more and more applications
and services. There is a bright future
in terms of autonomous vehicles being
developed, establishment of delivery
drones, and also technology that keeps
people excited — these are all grounded
in geospatial. We have a really important role in many of the new technologies that are being developed online.
We may be just a component, but that’s
fine. We should be happy with that.
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View From The Top

Greg Bentley
CEO, Bentley Systems

GEOSMART TECHNOLOGY
EOSPATIAL TECHNOLOGY is becoming

T

oday, geospatial
technologies are making our infrastructure
smart. Greater threads of
information mobility have
led to better infrastructure project
delivery, and improved the smart
quotient of our infrastructure assets.
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Infrastructure has become smart

What I have noticed is that user
behaviour has transformed over the
years. Earlier, geospatial technologies were used by professionals who
were required to have knowledge
about special hardware and survey
techniques. But now, the users of

geospatial technologies are those
who are creating, maintaining and
even utilizing infrastructure assets.
Today, our smartphones are geosmart;
they help us navigate the roadways,
railways and metros. But, what is
even more interesting is that even
the infrastructure itself has become a
smart component. We have intelligent
roads. The metros can communicate
with the riders. So, the users of geospatial technologies have ceased to be
specialists; they are the constituents of
the ecosystem, they are the citizens.
Likewise, the maintainers of
infrastructure now have digital
engineering models. They have the
digital DNA of the assets on their
mobile devices to help them take
decisions about maintenance and operations in an immersive manner, fully
informed by the choices the engineers
made when they started the project.

Subscription-based business model
Business models have changed, and the
software business is witnessing a wave
of disruption. At one time, the software
business model was to sell perpetual
licences of our software. And the risk
of fit-for-purpose and obsolescence
was borne by those who owned our
licences. At Bentley, we have aggressively embraced a preference for a
business model that involves subscriptions, so that our users continue to get
benefits. We share in a results-oriented
outcome that allows the software to
continue to provide value over the
lifetime of infrastructure projects and
assets. So, that is a disruptive business
model in software, but one which
would ultimately benefit our industry.
Geospatial technologies are becoming geosmart technologies embedded
with digital DNA. This will pay off
during the operations and maintenance of infrastructure assets. The
greater benefit is ahead. It is not over
when the design or the construction
is done. So, the notion of a service

Geospatial technologies are becoming geosmart
technologies embedded with digital DNA. This trend
is going to pay off during the operations and
maintenance of infrastructure assets. The
greater benefit lies ahead
level agreement, a managed service,
or a Cloud service supplementing and
connecting everyone together is a good
development for users of technologies,
including software. It has been disruptive to our particular industry in a way
that, ultimately, it would prove better
for the long term.

Opportunities galore worldwide
The market for path-breaking technologies lies in the developing nations, such
as, India. It is a very rare opportunity
to be able to build a greenfield smart
city, something which is happening in
Dholera, Gujarat. That project became
a finalist in our 2015 Be Inspired
Awards program for applying the best
technologies at the outset. The world
has abundant private financing for
infrastructure. You need to work out,
creatively, at the government level and
engineer structures for those incentives
to be a part of the advancing technologies. For instance, a concept like reality
modelling can be all pervasive and
continuous in a smart city project.
There are ample opportunities in
the rest of the world as well. If you
talk about Europe, infrastructure is the
national strategy in the United Kingdom. There, the application of technologies involves various levels of Building
Information Modelling (BIM). For us,
BIM means better information mobility
and better information modelling for
better project performance and better
asset delivery. This kind of technology
is mandated by the UK government in

their public works spending. And this
is helping the engineers in the UK to
become more proficient, competent
and able, compared to the engineers
elsewhere. This kind of geo-competitive
advantage is attracting people to live
and work in Europe.
Now, people say that China’s
bubble has burst. The only bubble I
know of in China would have been
in commercial properties. But, on the
infrastructure side, the work that our
users are doing in China for the water
systems (including the new Southto-North Water Diversion Project);
in power distribution, which is so
important for urbanizing China; in
rail, and especially in metros, there has
been no bubble. China continues to
witness strong spending in infrastructure projects because it continues to
see strong economic returns to those
investments. Meanwhile, in the United
States, we have deferred those investments. Here, things depend on our
political wisdom and allowing private
investment in infrastructure.
The situation in the world at large
is that of an infrastructure deficit —
with respect to what we need and what
would be economically advantageous.
Lucky for us, across the world, there is
a huge amount of liquidity and investment money that would like the reliable returns which infrastructure can
provide over a long term. We just need
to creatively enable financial engineering, so that infrastructure investment
can be applied to infrastructure.
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The
market is big enough for 3 tiers:
PROFESSIONAL, CONSUMER

& PROSUMER
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T

he geospatial industry
has been moving towards
consolidation from a
business perspective and
there are a lot of industry
partnerships forming. I also see a lot
of partnerships with respect to small
to medium size businesses with other
businesses. There are also a lot of
new start-up businesses formulating,
which are not only challenging the
status quo players in the industry but
also looking to formulate partnerships. So there is a lot of positive
activity within the industry at large.
Today, you don’t have to be
a geospatial company to be in
the location business. In the last
few years we have seen a lot of
non-geospatial players entering the
market. This is because they are all
interested in location and location
intelligence. And that is good both
for those of us in the geospatial
industry and for those who are not,
because we all have one thing in
common and that is location.

Why location is so important
If you look at the various questions
we have surrounding our Earth,
location provides the underlying
footprint and fabric upon which we
can make smart decisions. If you
don’t know where you are, you can’t
make decisions about taking action on
a given situation. So, location is really
the lowest common denominator of
providing a framework upon which
decisions about our Earth could be
made. And, once again, you don’t
have to be a geospatial company to
know that. I think it is just common
to everything we do in our world,
whether you are in Facebook, or
Amazon, or Google, or driving down
or targeting a customer... location is
everywhere. And if you don’t have
some facet of your business tied to
location, you won’t be in business at
all. And that is just reality.

Today, you don’t have to be a geospatial company to
be in the location business. In the last few years, we
have seen a lot of non-geospatial players entering
the market. This is because they are all interested in
location and location intelligence
The rise of social media and
Internet led to this interest in location
from the consumer’s side, which
is reflecting in a lot of mainstream
geospatial players too showing interest in the consumer side of the business. If you look at the advancements
made by IT giants like Google and
Microsoft, they kind of went full
throttle and entered the location
market. They went from a consumer
location market to a professional
market. Now these companies are
scaling back from the professional
market to their core focus, which is
socialization and democratization
of geospatial technology, to the
consumer market. This, I think, is
absolutely great and needed.
So, you have different tiers of
what is required to be supportive of
the geospatial initiatives. You have
the consumer tier, the professional
tier, and then you have something in
the middle — what we sometimes
call the ‘prosumer’ market — which
is sort of dabbling in some high and
professional requirements but also
requiring some basic fundamental
mapping capabilities that you can get
from the likes of Google, Microsoft,
and others.
I feel the market is big enough
to have these three tiers. That just
shows that there is a lot of diversity in the various requirements
needed in various industries that
have a requirement to use geospatial
technologies.

New disruptive business models
One of the things we are seeing in the
market is a sort of transition from a
desktop perspective, from perpetual
licenses to perhaps subscription
licenses or pay-as-you-go licenses.
That is new. Last year in Hong Kong
we announced this Smart M.App
initiative, which is a new platform for
building light-weight, purpose-built
geo apps. Our business model here
is very simple: we provide you a
platform for building these apps; the
partner or the customer who builds it
gets 70% of the revenue and Hexagon
retains 30% of the end-user revenue.
This, according to me, is a very different model to the traditional business
approach of doing business. With that
model we also give a percentage of
revenue to any content partner that is
feeding content in that application or
into that solution.
There is a new business model
from the content generation perspective too. Content providers have sensors that collect the content, and then
they have some revenue share model
for any upsells or any revenue in the
rear that is realized as a result of the
sale of content downstream. We have
seen an idea of renting sensors or
providing sensors in return for some
revenue-share model for that content
when it is sold downstream.
In the future we will see some
more change as we move from a
traditional desktop market to pay-as
you-go or pay-as-you-use market.
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ocation intelligence is
becoming more pervasive
and will only continue to
penetrate deeper into the
market. By the virtue of its
relevance, location intelligence should
be implemented in any industry that
has geographically distributed assets.
However, it is also interesting to note
that location intelligence is growing
significantly in industries where
location is more relative than absolute,
such as, within plants, consumer
applications and within buildings.

Capabilities traditionally assigned to
geospatial applications are now moving toward spatial applications and
location intelligence.
The primary mechanism behind
disruptive business models is that
of access. Business models are
focused on shifting capex to opex;
opex often avoids organizational
decision bureaucracy associated with
large capital expenditure. Further,
companies focused on this disruption
are often willing to bear more risk
(either through taking on the capital
expenditure, carrying inventory, etc).
The content business is a rapidly
evolving space. As geospatial data
becomes more widely adopted, there
is a greater need for rapidly updated
and analyzed content. The microsatellite business (such as, Planet Labs)
is a good example of how companies
are reacting to this demand for greater
refresh rates through new technology.
The proliferation of unmanned aerial
systems (UAS) is further driving this
trend of rapid updates. The content
business has a growing focus on
getting to a deliverable faster, and that
is where the opportunity lies.
Fundamentally, the world is beginning to reject systems that create silos
or force inefficient workflows. System
integration is the key to making disparate solutions fit the customer workflow, rather than the other way around.
There are some providers which strive
to provide a closed system that offers
the entirety of solutions. But, those
companies often have to overcome a
weak layer in their technology stack
or an offering that is not truly fit for
purpose. The alternative is to focus
on the components of the workflow
that a company can best deliver and
then provide strong interoperability
with other systems. As there are too
many permutations to simply make
everything “plug and play”, systems
integrators will have a key role in the
latter ecosystem.

As geospatial data becomes more widely adopted,
there is a greater need for rapidly updated and
analyzed content. The content business has a
growing focus on getting to a deliverable faster,
and that is where the opportunity lies
Transformation is the key
Trimble has been active in mergers
and acquisitions throughout its history,
though always with a focus on transformation and enabling workflows that
improve productivity. Consolidation
is sometimes a by-product of those
activities but not an explicit goal for
us. Transformation is what matters for
our customers.
Our acquisitions strategy is actually
based around several fundamental
principles. Majorly, we focus on
the businesses we have today. So,
either the acquisition helps us to fill
a gap that we have in our portfolio,
or to help us grab an adjacent seat
in the market. Playing in the market
we know very well helps us to gain
greater strength and presence in those
particular industries. However, if we
are missing something and someone else has that solution, we would
try and grab that opportunity. For
example, we acquired Ashtech because
it provided a complementary set of
products to a certain space our market
place. We also acquired Gatewing
because it added capabilities to our
UAS portfolio.
The innovations and new disruptive
models raise the level of competition
and ensure we stay aggressive and
innovative. We are well positioned to
compete in the evolving market due
to our strong technology position and
business infrastructure but we always
have to be aware of new competitors
and cannot discount any of them based

on size. Innovation can come from
anywhere. We do believe we are a key
source of innovation in the market and
our users recognize that.

Construction will continue
to be a big business
There is uncertainty across the global
economy. Some companies are
battening down the hatches, dramatically reducing staff and spending; we
know that others are looking at how
they can use the time of uncertain to
advance their business. For those people, productivity is even more important
than ever. We will continue to focus on
building and delivering solutions that
enhance productivity and get to a quality deliverable as quickly as possible.
One of the growth areas in the
coming years will be construction,
particularly as it relates to the design,
build and operate continuum and the
continued evolution of the constructable model. So, I think Trimble sees
significant opportunities in India,
Brazil, China and Africa. And our main
challenge is to ensure that the offerings
we have meet the needs of the customers. We can take our generic offering,
but we need to localize it to the market
needs. We need to figure out what we
need to be successful in agriculture in
Africa; what we need to be successful
in the construction industry in India.
This entails understanding the nature of
the customer, the benefits that you are
bringing to the market place and then
positioning those with the customers.
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TECHNOLOGY
ADAPTATION

is the name of the game
in geospatial applications.
Very often an intractable
problem of data acquisition
or analysis or distribution
finds solution in emerging
technologies. Consider for
example, how drones —
which are more associated
with remote surveillance
and even military action
— have become the go-to
platform for rapid spatial
data acquisition and
assessment in times of
disaster. Which are these
technologies and how are
they impacting geospatial
systems and at what cost?
What are the market
possibilties?
To answer these questions,
Geospatial World looked
into several emerging
technologies and
shortlisted the 10 most
promising in terms of
versatility. The economics
of deployment of these
technologies were analyzed
based on technical status,
adaptation potential and
market reports.
BY PROF ARUP DASGUPTA
& ISHVEENA SINGH
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what is

SHAKing UP the REMOTE

SENSING MARKET?
Two major technological advances, small satellites
and UAVs, are transforming the remote sensing industry

T

he remote sensing market
has weathered many storms
and it is here to stay. What
began as a scientific endeavor in the ’70s has grown
not only as a crucial scientific data
source but is also playing a major role
in the commercial arena. The history of
remote sensing is a history of disruptive
technologies and applications. Two
major technological advances that are
shaking up the remote sensing market
today are small satellites and Unmanned Aerial Vehicles (UAVs).

Small satellites getting bigger
Small satellites are becoming a huge
success. Frost and Sullivan reports
that “recent research efforts of Surrey
Satellite Technology Limited (SSTL)
have resulted in the successful integration of high-resolution sensors onboard
small-satellite platforms. Although
small-satellite imagery data products
will compete with existing products,
the evolution of Web-based analytics
platforms and customized analytics
algorithms will bring in new customers that previously had no access to
satellite data. Thus upcoming dedicated
small-satellite launch services will
drive the imaging and analytics market
owing to the reducing launch costs for
small-satellite missions”.
According to Markets and Markets,
nanosatellites and microsatellite have
proved to be a great opportunity for

space exploration and research related
to civil, commercial, government, and
military activities. These economically
feasible small satellites are capturing
the market rapidly with the development of micro-electronic devices. With
the increased use of small satellite
in different application areas such as
communication, earth observation,
biological experiments, academic training, reconnaissance, and mapping and
navigation this market is witnessing an
accelerated growth.
The 2015 edition of the Euroconsult report on ‘Prospects for the Small
Satellites Markets’ observes that “The
US is by far the most active country in
smallsat deployment with almost half
of the 620 satellites launched in the
past 10 years; it will remain the largest
country for smallsats over the next five
years, with Europe as the second-largest region.” Russia, China and Japan
each have launched a similar number
of smallsats over the past 10 years;
the average number of smallsats to be
launched in the region per year over the
next five years is estimated to be lower
than in the past five years. Growth in
Asia outside the three space powers
above will be strong as more countries
launch small satellites for two main reasons: National sovereignty and security,
and technology acquisition.
The report further goes on to say
that “a total of 510 smallsats (meaning
nanosats, cubesats, microsats and
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Benifits of Nano/Microsatellite Market Success

$2.52bn

Estimated size of the nanosatellite and
microsatellite mark et size by 2020, from
$889.8mn in 2015

23.2%

Projected growth in the nanosatellite and
microsatellite market during 2015- 2020

Smallsats (including nanosats, cubesats,
microsats and minisats) to be launched
in the next five years as of 2015

Launch vehicle flexibility

More launch vehicle options

Barriers currently exist that could prevent the nano/microsatellite
(1-50 kg) market from reaching its full potential

minisats) are to be launched in the next
five years, a two-third increase in the
average number of smallsats per year
versus that of the past decade. This total
includes 14 constellations of different
sizes and capabilities that represent a
total of 140 satellites”.
According to Euroconsult, the market value of development and launch of
these future 510 smallsats is estimated
at $7.4 billion at 2014 prices. Market

growth will remain strong at 17% or
more as the small decrease over time in
prices and in launch masses, especially
for satellites greater than 50 kg, is
offset by more satellites to be launched.
Markets and Markets projects that the
nanosatellite and microsatellite market
size is estimated to grow from
$889.8 million in 2015 to $2.52 billion
by 2020, at an estimated CAGR of
23.2% from 2015 to 2020.

2/3

The increase in the average number of
smallsats per year versus that of the
past decade

Aerial remote sensing
Aerial remote sensing has always been
an expensive task. The cost of owning
or hiring an aircraft, fitting it with
suitable sensors like photogrammetric
cameras, synthetic aperture radar or
LiDAR, planning for the survey flight
and executing it followed by post
processing and data products generation consumes a tremendous amount
of effort, money and time. It was this
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$6.8bn

The worldwide market for drones

$36.9bn

Estimated size of the drone market by 2022
Source: RnRMarketResearch
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FAA has proposed a new set of rules for the use of such drones that
allows flyers fly them during the day if they weigh up to 55 pounds,
fly less than 100 mph and stay below 500 feet in the air
Wings of Change
• Gap in investment, technology and functionality to close between large
military-grade drones and small commercial UAS over the next five years
• ROI and drone services will take centerstage
• New sensor technology will change the paradigm
• Focus on safety measures
• Regulations and jurisdictional headaches to come to the forefront
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complexity that made earth observation
from space so attractive in spite of the
many limitations like sensor capabilities
and revisit cycle. Add to this the cost of
development and launch, establishment of
globally distributed ground stations and
processing facilities, and the rationale for
big and sometimes agile satellites with lots
of sensors is easily understandable.
Enter the unmanned aerial vehicles.
UAVs are being used for flying sensors
like digital cameras, video cameras or
LiDAR scanners. They are easy to fly and
can be programmed to follow predetermined flight paths, avoiding notified no-fly
zones. UAVs, also called drones, are used
in applications ranging from quick-look
surveys like exploration of disaster hit
areas as in Nepal after the earthquake.
India plans to use them for quick inventory
of crop damage due to floods or drought.
They are also used for inspection of assets
like transmission lines and pipelines. While
UAVs may not fully replace the more
expensive aerial surveys using precision
sensors, by themselves they provide the
prospect of trillions of dollars in economic
growth. UAVs connect seamlessly and
securely to the Internet and to each other
thus providing a level of flexibility not
seen in conventional aerial surveys.
UAV technology is at the forefront of
aerospace manufacturing and has reached a
level of maturity that has resulted in some
companies doubling their revenue in one
year. Next-generation commercial drones
may be used for 3D mapping, commercial pipeline observation, border patrol,
and agriculture. In the army, Unmanned
Aircraft Systems flying of 3 million flight
hours gives drones market credibility, paving the way for commercial drone markets
to develop.
The worldwide market for drones is
$6.8 billion anticipated to reach $36.9
billion by 2022 according to WinterGreen
Research report “Drones Market Shares,
Strategies, and Forecasts, Worldwide, 2016
to 2022”. The CAGR is expected to be
around 11.4% by 2020.
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Go Mobile with
Go Mobile Mapping

R

Advent of digital cameras and rapid and accurate position
location using GPS and Inertial Navigation Systems have given
a fillip to mobile mapping from air, sea or land

apid data acquisition at
the terrestrial level has
always been a problem for
surveyors. While remote
sensing did give a fillip
to rapid mapping, it still required an
elaborate system of ground control
points and extensive post processing before an accurate map could be
published. Two important technologies
have changed this scenario. One is the
advent of digital cameras, particularly
digital photogrammetric cameras, and
the other is the rapid and accurate position location using GPS and Inertial
Navigation Systems.
Mobile mapping from air, sea or on
ground uses an ensemble of cameras, LiDAR scanners, INS and GPS
to rapidly map fast-changing areas
ranging from transportation and logistics, retail, manufacturing, telecommunications, and public and real estate.
Also, healthcare service providers,
such as, hospitals, clinics, and community centres are using digital maps to
track and monitor ambulances, medical equipment, in-patients, doctors,
and employees, making them more
efficient healthcare service providers.

Autonomous cars ride on tech
It is interesting to note that driverless
cars being promoted by Google and

others use the same technology to
navigate through a city with the
addition of radar to avoid static and
moving targets like other vehicles
and pedestrians. The core processing
technology is computer-based and
involves the steps of data acquisition,
kinematic modelling, synchronization,
calibration, georeferencing, integration
and data fusion, quality control and
dataflow optimization and automation.
The internal geometry of the sensors
with respect to the vehicle is determined before the survey through a
static calibration process. During the
mission, the parameters of the vehicle
orientation and position is continuously recorded using the GPS and INS.
In post processing, the various
static and dynamic data streams are
brought together to create the final
map. The system allows photogrammetric modelling which enables the
creation of 3D city models. These
models are very accurate and allow
metric analysis. The mathematics of
georeferencing, calibration, synchronization, integration and data fusion
calls for advanced algorithms and fast
processors.
A typical terrestrial mobile mapping
system that provides an accuracy
of 0.3m rms at a speed of 60 kmph
covering all objects up to a distance of

30m may cost approximately $200,000.
According to the Global Mobile Mapping Market 2016-2020 report, due to
the high cost of equipment and paucity
of skilled labor, many leading map
providers are not able to update their
maps frequently.
However, crowdsourcing map
providers, such as Google and
OpenStreetMap, are able to do so,
which causes users to choose free
updated maps. Many enterprises are
adopting crowdsourced free maps as
well. Crowdsourced data has to be
curated to remove the errors which are
likely to creep in. This does add an
extra processing step, but is preferable
to loss of real-time data.

Augmented utilization,
enhanced network connectivity
Technavio’s analysts forecast the
global mobile mapping market to
grow at a CAGR of 14.05% during the
period 2016-2020. The report predicts
that outdoor mobile mapping segment
will be the highest revenue generating
segment during the forecast period and
will surpass 4 billion by 2020. Factors
such as the augmented utilization of
mobile mapping in the automotive
industry, high adoption of mobile
devices worldwide and enhanced
network connectivity will lead to the
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strong growth of this market segment.
At present, the Americas command
a 40% market share as there is a strong
demand in the areas of mobile mapping solutions, services, and platforms
across sectors like transportation and
logistics, retail, manufacturing, and
media and entertainment. However,
many new international and regional
players have entered the field with
offerings of accurate maps for their
countries and regions using their own
resources as well as crowdsourcing.
Mobile-based systems are also growing fast and find usage in areas such as
location-based services, utility network
maintenance and quick data updating
from different locations.
One of the problems facing the
industry pertains to regulations and
privacy. Use of cameras in real-time
data acquisition can result in invasion
of privacy and has led to many
countries banning the use of mobile
mapping in residential areas. There
are also security issues because the
cameras will cover all features —
residential, commercial, government
and defence installations. Aerial
mobile mapping further suffer from
the limitations of flight regulations,
particularly over populated areas.
Mobile mapping companies can
overcome the secrecy and privacy
issues by blurring car numbers and
faces and security restricted features
before releasing the data. However,
the original data still remains and may
be misused if it falls into the wrong
hands.
Notwithstanding the technical and
administrative issues, mobile mapping is turning out to be an essential
technology for many critical applications — from 3D modelling for smart
city management to accurate maps
for autonomous vehicle navigation.
Mobile mapping data will also be very
useful in disaster situations for relief
and rehabilitation.
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20.9%

Expected growth in global mobile mapping
market during 2016-2020

$4bn

Revenues forecast outdoor mobile
mapping, the highest revenue generating
segment during by 2020

$26.6bn

Estimated size of the mobile mapping market
by 2020, up from $10.28bn in 2015

10.04%

Expected growth in mobile GIS market
during 2016-2020
Source: Markets & Markets

Global mobile mapping market by
geographical segmentation 2015

EMEA
34.2%

Americas
40.5%
APAC
25.3%
Source: Technavio Research

Key drivers:
• Expansive penetration of mobile devices to drive the mobile mapping market  
• Indoor mapping to play a key role in the mobile mapping market  
• Transportation & logistics industry vertical expected to hold the largest market share
• North America expected to dominate the mobile mapping market
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Knowing

the distance
As location information becomes more relevant than ever
before, global navigation satellite systems continue to
be the main source for outdoor positioning information

S

atellite navigation services
have become such an integral part of our daily lives
that it’s almost impossible
to not depend on them.
If these services were to be disrupted
or compromised, everything from
businesses and banking to defense and
aviation would suffer. Perhaps that’s
why world’s strongest economies have
constructed or are in the process of setting up their own global navigation satellite systems (GNSS) — GPS (United
States), GLONASS (Russia), Beidou
(China), etc. These systems provide
signals from space that can transmit positioning and timing data of a
user’s receiver anywhere in the world,
helping countries receive uninterrupted
navigation services even in times of
conflict. Besides, the higher the number
of satellites, more accurate, precise and
timely the coverage would be.
A market report by the European
GNSS Agency finds that, globally, the
core GNSS downstream market is slated
to increase by 8.3% annually between
2013 and 2019, before slowing down
to 4.6% towards 2023. This means the
GNSS downstream market is expected
to grow, on average, faster (7%) than the
forecasted global GDP during this period
(6.6%). The market penetration will be
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fuelled by several factors, such as, policy
developments, fast pace of innovation,
new applications and commercial advantages from positioning information.
Not surprisingly, the revenue will be
dominated by applications in road transport and location-based services sectors.
These segments together hold more than
91% of the cumulative core revenue.

Smartphones bring disruption
In the road sector, annual GNSS
shipments worldwide have stabilized
to 50 million units per year since 2008,
thanks to the success of navigation
solutions, in particular Portable
Navigation Devices (PNDs). Almost
80% of shipments in 2008 came from
GNSS units provided by companies
like TomTom and Garmin. But now,
smartphones have disrupted the
Portable Navigation Devices (PND)
market. Nonetheless, this decrease
in PND sales has been compensated
by the growth of In-Vehicle Systems
(IVS) shipments, which experienced an
average annual increase of 11% from
2009 to 2013. Auto giants like Toyota,
General Motors, Volkswagen, Ford and
Nissan have become the largest system
integrators of GNSS-based solutions.
When it comes to safety-related
in-vehicle applications, the study found

SHOP

that GLONASS and Galileo (Europe)
were found to be the most adopted
constellations following GPS. This is
because of the eCall and the ERAGLONASS emergency call projects
developed by Europe and Russia
respectively. These projects aim to
automatically send an emergency call to
the operator in case of an accident, thus
accelerating emergency assistance.
And now, with the world looking
toward autonomous vehicles, GNSS is
all set to play a key role by providing
notable inputs for integrated navigation, such as vehicle location and
speed. Multiple constellation, horizontal protection levels and advanced
detection techniques provided by
computer vision or LiDAR will be
combined to ensure the robustness of
the final positioning.
Moreover, GNSS is also fast
emerging as the preferred solution
for electronic tolling. Already several
countries have successfully implemented GNSS-based tolling. These
include Slovakia, Germany, Switzerland and Hungary, with Belgium
and Russia having launched similar
projects, and France, Finland, Bulgaria, Denmark, The Netherlands and
Lithuania having declared their interest
in GNSS-based schemes.
Coming to the numbers, this
technology’s momentousness can be
gauged by the fact that while 3.6 billion
GNSS devices were in use in 2014, that
number is expected to cross 7 billion

Meanwhile, location data is being used
as an enabler for numerous business,
consumer and public safety services.
Location data can support various
forms of fraud management and secure
authentication services. Operators also
leverage location data for advertising
and analytic applications. And just
like in the road sector, smartphones
have played the role of a major enabler
when it comes to satellite navigation
services. It is expected that high-end
smartphones will even replace some
devices dedicated to professional,
high-precision GNSS applications.
The 4th edition of the GSA’s GNSS
Market Report has found out that
almost 3 billion mobile applications
currently in use rely on positioning
information, with the number expected
to rise to 5.2 billion in 2017. These
include apps on navigation, social networking, travel, games, entertainment,
fitness and sports, and healthcare.
The future is bright for the LBS
market, with high end devices now
commonly making use of multi-constellation and hybrid positioning.
Moreover, the development of
successful apps continues to drive
the global growth of the smartphone
market. Context-aware applications
leveraging on location information
make up almost half of this total, with
games and entertainment comprising
the largest categories. The growth will
be spurred by wearables, including
GNSS fitness devices, smart watches
and glasses.

Projected annual growth rate for global core
GNSS downstream market during 2013-19

3.6bn

GNSS devices used globally in 2014
By 2019, this is
forecasted to increase to

7bn

1

This means an average of
device per person on the planet by 2019

Source: RnRMarketResearch

Enabler for businesses

8.3%

Installed base of GNSS devices by region

Global GNSS market size (bn)

Courtesy: European GNSS Agency

by 2019 — an average of one device
per person on the planet. Moreover,
the European GNSS Agency estimates
the primary region of global market
growth to be Asia-Pacific. The region
is forecasted to grow 11% p.a. from 1.7
billion in 2014 to 4.2 billion devices in
2023. This is more than the European
Union and North America combined.

Core revenues refer to the value of only GNSS chipsets in a device, whereas enabled
revenues include the full retail price of smartphones.
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Top10 Technology Trends | Indoor Positioning Systems

nside a

If you find navigating through a
massive retail store frustrating,
Indoor Positioning Systems are
coming to your rescue

big building

F

or a first-time visitor, a new
airport, mall, bus terminal,
hospital, amusement park
or even museum can be
utterly confusing. Which
is why, many civic venues are in the
process of adopting Indoor Positioning Systems (IPS). According to the
United States’ National Geospatial
Advisory Committee (NGAC), IPS
provides the ability for real-time
tracking of location information on
people or objects indoor using sensory
information from automated devices.
So, by bringing the power of maps
and GNSS to the place where we
spend most of our time — indoors
— venue owners or retailers can't
improve the customer experience and
make interactions more personal.
In a world of increasing customer
intimacy, venue-based marketing
strategies and increasing demand for
location-based services and application by smartphone users, the rise of
IPS is hardly surprising. Governments
across the world are also gunning for

this technology keeping public safety
and urban security segment in mind.

Opening up a hitherto untapped
source of information
Actually, the uses of this technology
are manifold. These include such
things as customer tracking and information, indoor navigation, security,
safety, augmented reality, location
based services and mobile asset tracking. Moreover, in factories and warehouses, knowing the position of people
or things can reduce operational
hurdles and streamline workflows.
Even medical staff can quickly locate
the person they need in time-sensitive
situations. Airlines can use beacons
to send customized information to
passengers, such as, redirecting them
to the lounge area or locating them in
the airport in case of any delays.
As SenionLab points out, IPS open
up a previously untapped source of
information to businesses; how people,
things and places relate physically.
Real-time analytics allows companies

IPS open up a previously untapped source of information to
businesses; how people, things and places relate physically.
Real-time analytics allows companies to count the number of
visits to specified areas, identify popular areas from heat map
analytics, and study the average dwell time in specified areas
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to count the number of visits to
specified areas, identify popular areas
from heat map analytics, and study the
average dwell time in specified areas.
It should be pointed out that there
is no standard way to build an IPS. A
company may use WiFi triangulation,
bluetooth, beacons, near field communication (NFC), infrared, indoor mapping, sensors or even acoustic analysis
to determine a person’s position in a
building. And since no one technology
is ubiquitous, companies are using multiple technologies in their products.
Some of the prominent players
in this segment include Google,
Microsoft, Apple, Nokia, Motorola
and Qualcomm. Apple’s iBeacon
technology uses Bluetooth Low
Energy (BLE) wireless technology to
provide location based information
to iOS-based devices, such as phones
and tablets. Nokia’s High Accuracy
Indoor Positioning solution (HAIP)
uses BLE triangular positioning
technique and boasts an accuracy of
0.3 meters. Google is encouraging its
users to upload floor plans, even as
it collects information of GPS, WiFi
and cellular stations. Qualcomm has
a location-aware mobile engagement
developer platform called Gimbal that
helps people deliver the locationrelated content, offers and information.
A report by MarketsandMarkets
estimates the global indoor location
market to grow to $4,424.1 million by

$4,424.1mn

Projected growth in global indoor location
market by
to by
2019
2019

36.5%

Emergence of indoor location technologies

Nearly

80%
of smartphone
usage done
inside buildings

The global
market
$935.05mn

$4.42mn

installations of infrastructure
equipment including
Wi-Fi hotspots, bluetooth antenna

Expected money to be spent by retailers
annually on beacons and asset tracking in 2020

2019

Over

200,000

$2.4bn

CAGR
36.5%

2014

The projected compounded annual growth rate
in the next five years

Source: MarketsandMarket, Juniper Research

Over

80%

Cover of the
smartphone market

2019 at a compound annual growth
rate (CAGR) of 36.5% in five years.
Moreover, analysts at Juniper Research
expect retailers to spend $2.4 billion
annually on beacons and asset tracking
in 2020. Already, retail giants like
Macy’s and Target are betting on
targeted marketing using geolocation.
Target’s in-store maps are designed to
guide shoppers to find the next item
on their in-app shopping list. And if a
customer is confused, they can even
summon a Target employee for help to
exactly where they are standing.
Their faith in this technology is
fuelled by research data. A study
by Swirl Networks found that
beacon-triggered content and offers
made 73% of shoppers more likely to
make a purchase during their store visit.

Positionning approaches

800

Positioning

branded
applicatons
Pattern
Recognition /
fingerprinting

Perhaps that’s why 85% of Top 100 US
retailers are expected to roll out beacon
technology by the end of this year.

Weak indoor GPS signal, limited
standards hindering growth
However, beyond the retail segment,
the widespread implementation of IPS
has not yet taken place. This is because
only early adopters with specific high
impact needs have created a good
indoor positioning infrastructure. The
NGAC believes that there are several
factors which make indoor positioning
so challenging. These include weak
or no indoor GPS signal, limited
standards, multiple different business
requirements and the technically
difficult environment of being indoors.
For example, while IPS can determine

Triamgulation

Trilateration

Proximity
Sensing Connection
based positioning

location, additional information is
needed to determine the orientation or
direction of a person or an object. This
makes providing directions or pitching
a product in a store trickier.
Also, most of the development and
use in this segment is limited to the
United States. But, other territories are
racing to catch up. For example, the
new Indoor Location Alliance came
from Europe but has global players
and companies, such as Samsung in
East Asia, and is taking an exceptionally broad view from new phone
design to Real Time Locating Systems
(RTLS) in smart cities. Siemens in
Europe and several Japanese and
US-based companies seamlessly
integrate GPS outdoor navigation and
services with IPS and RTLS.
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Top10 Technology Trends | Location-Based Services

We know where

you are right now
If you have used your GPS lately, you are a part of the swiftly
growing club of location-based services

S

o, you are driving past your
favorite clothing store, and
a text message prompts
you to check out their
End of Season Sale. Or,
the moment you step out of the mall,
you receive an alert that your friend
has just arrived there. Location data is
constantly transforming how people
shop, eat, travel, et al. In fact, two
users using the same search keywords
may receive different results due to the
algorithm using geo-location to deliver
more pertinent information. For example, details about local services, such
as restaurants, places of interest, traffic
information or retail spaces, would
differ based on the user’s location.

Smartphone growth to drive LBS
Location-based services (LBS) refer
to the delivery of services to users or
machines using real-time location data
in conjunction with other contextually
relevant information. Smartphone
adoption and the quick sharing
capability of hyper-local information
is driving consumer use of LBS. And
with the global smartphone user base
expected to reach the 2.5 billion mark
by 2018, the future of LBS can be
well anticipated.
According to a new report by
Forbes Insights, in association with
xAd, location-based mobile advertising is fast becoming a competitive
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differentiator for businesses. As the
immediate service delivery bar gets
raised by applications like Uber,
Tinder and Yelp, users’ expectations
are also changing. With the maturity
of mobile advertising landscape, the
simple geofence is being usurped
by contextual data such as a user’s
interests, real-time location and
even political leanings. In such a
scenario, why would a user not expect
in-the-moment, personalized, relevant
experiences, be it while purchasing
products online or browsing the
aisles of a brick-and-mortar retailer?
Especially when a research by
Carnegie Mellon University suggests
that smartphone apps collect large
amounts of data on users’ locations,
sometimes as often as every
3 minutes. For example, the Weather
Channel, which provides local
weather reports, requested device
location an average of 2,000 times,
or every 10 minutes, during the study
period. Groupon, which necessarily
gathers location data to offer local
deals, requested one participant’s
coordinates 1,062 times in two weeks.
A recent study released by
Technavio forecasts the global enterprise location-based services (LBS)
market to reach $19.8 billion by 2020,
growing at a CAGR of more than
23%. Consumers use location-based
tracking applications to track buses

and taxis. Moreover, LBS is widely
used in industries such as oil and gas
and manufacturing to monitor equipment and assets. In the healthcare
sector, this technology is extensively
used to track employees, patients, and
sensitive equipment.

B2B potential is enormous
Companies such as Atos use GIS
platforms with LBS to offer services
to businesses involved in supply
chain management, data centers,
infrastructure development, urban
planning, risk and emergency management, navigation, and healthcare.
Also, NTT DOCOMO provides an
app based on the eeGeo Platform
(a maps platform), which shows
information about distinct seasonal
changes and weather conditions.
Meanwhile, Juniper Research has
found that B2B (business to business) or internally-facing commercial applications of LBS are also
numerous. The key to many business’
continued performance or growth is
the ability to gain a deep understanding of the internal workings of the
enterprise itself. So, it’s no surprise
that app advertising, using context
and location targeting, is expected to
exceed $44 billion by 2020, up from
an estimated $13 billion last year.
The Technavio study also agrees
that enterprises, retail outlets, and

Fine print
• Consumer LBS: The consumer LBS market is
driven principally by the explosion of smartphone
and tablet ownership. This includes navigation,
local search and discovery, social, tracking etc

LBS market size
by geography

$54.95bn

6.3%

MENA

Estimated size of the
LBS market by 2020 from

$11.36bn

25%

Asia Pacific

• Indoor LBS: The indoor LBS market has
lagged behind the development of services
traditionally considered under the umbrella of
LBS. Smartphones and tablets are typically
equipped with Wi-Fi radios, bluetooth radios,
accelerometer, compass/magnetometer,
proximity sensors etc

51%

Americas

in 2015

37.1%

• Commercial LBS: B2B (business to
business) or internally-facing commercial applications of LBS are numerous; primarily used in
fleet management & logistics, agriculture, and
IoT and machine to machine communication.

17.7%
Europe

The estimated compounded
annual growth rate during the
5-year period

Source: MarketsandMarkets

Supported constellations by receivers – LBS segment

Courtesy: European GNSS Agency

Capability of GNSS receivers – LBS segment

restaurant owners find this medium
convenient to advertise their products, as it enables them to reach their
customers efficiently and at a low cost.
In addition, consumers benefit from
receiving the best offers while making
purchases.
When one considers LBS in the
context of the commercial sector, location data is able to create efficiencies
regardless of the size of the business.
This is also particularly true while
defining the scope of fleet management
and logistics, agriculture, and other
Machine-to-Machine applications.

Some of the prominent vendors for
the LBS market space include Apple,
HERE, Micello and Telenav. Even
social apps are beginning to incorporate a wide range of capabilities
beyond their core function as peer-topeer communications tools. In terms
of social applications using mobile
location data to target users, Facebook,
Twitter, Instagram, WeChat and Sina
Weibo are among the top players.
These apps are transforming into platforms themselves, offering even more
data for ad campaigners. For example,
Facebook Messenger partnering with

Uber to deliver ride hiring services, or
Pinterest developing tools that serve to
reduce the intrusiveness of adverts.
Location is a powerful data point
in the Internet of Things and Indoor
Positioning Systems as well. And
with rapid Bluetooth beacon deployments, improved WiFi services, and
the re-emergence of UWB (ultra-wide
band), the next wave of location-based
services is upon us. These enablers
are all likely to combine in the nearterm to offer proximity marketing
opportunities as well as commercial
asset tracking capabilities.
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Top10 Technology Trends | Internet of Things

IoT: CONNECTING

THE WORLD,

ONE DEVICE AT A TIME
The disruptive power of the Internet of Things, as well as the opportunities it can
provide, make it one of the biggest technology trends today

T

he buzz about the Internet
of Things (IoT) is so
strong that search engines
have been sprinkled
with questions about it.
Fundamentally, IoT is fairly simple.
It’s about devices connected to the
Internet or Machine-to-Machine
(M2M) communication. But, the real
value of this technology is not based
in the tons of data these sensors and
devices are gathering every second of
the minute. Its true potential depends
on that data’s analysis, and on how
Cloud-based applications leverage that
information.
The most prominent examples can
be found in the energy sector. The
smart meter has been widely adopted
in some developed countries as a
tool to enhance user experience —
including remote access to household
appliances and reduced utility bills —
and drive a reduction on total energy
consumption, supporting the goal

of sustainability. Quite expectedly,
several big companies are already
trying to gain an early foothold in
the emerging ecosystem. In fact,
in the smart homes segment alone,
Hager, Legrand, Leviton, Lutron
and Matsushita are trying to create a niche around lighting control,
while Honeywell, Siemens, Tyco and
UTC are giving access control a go.
Meanwhile, Alarm.com, Bosch and
Kwikset have put their energies around
connected home security, even as GE,
LG, Maytag and Samsung eye the
appliance control market.

Venture capitalists are lining up
The IoT is expected to change
everything. Your fridge would be
able to tell you it is out of milk. As
you drive your car in and out of the
driveway, smart lighting control will
automatically turn the lights on and
off to save on energy costs. Window
shades will also automatically open

The IoT boom is one of the biggest technology trends of today’s
times. But, its future will be shaped by how governments,
systems manufacturers and service providers respond to the
challenges of privacy and security
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and close based on the weather. In
industries, data usage from parts would
be able to predict machine breakdown,
ordering a replacement automatically
before a part actually breaks.
Emergency services personnel will
know who is in the building and where
they are. In the healthcare segment,
a patient’s behavior and symptoms
could be monitored in real time and at
relatively low costs.
Needless to say, this kind of
next-generation market opportunity is
pulling in tens of millions in venture
funding for startups as well. In 2014
alone, over $1.6 billion was invested
into IoT companies by venture
capitalists. 2020 will be a big year to
watch out for while talking about the
Internet of Things. Cisco predicts that
50 billion devices will be connected to
the Internet by 2020.
Data from Juniper Research reveals
a rise of over 285% in connected
devices by that time. Gartner estimates
the IoT industry to grow to
$1.9 trillion in size by 2020. And
A.T. Kearney is of the view that IoT
will start to impact close to 6% of the
global economy in the next four years.
It’s safe to say that the hype cycle is in
its full swing.
UNGGIM, in its report called

The IoT Boom

The Internet of Things
is exploding. It is made
up of billions of “smart
devices – from miniscule chips to mammoth machines – that
use wireless technology to talk to each
other (and to us). Our
IoT world is growing at
a breathtaking pace –
from 2 billion objects
in 2006 to a projected
200 billion by 2020.
Sources: IDC/Intel/UN

Security and privacy are big issues
This, of course, translates into an
entirely different level of scale and
complexity when it comes to the key
issues of security, privacy and trust.
Every single device and sensor in the
IoT represents a potential risk. Right
now, not enough people are using
connected devices to gain the hackers’
attention.
But, security experts insist that if
measures to build privacy are not taken
at these early stages, a single hack is
all it will take to undermine people’s
trust in this technology.
Only recently, security
researchers in Spain found out that
the widely-used smart meters can
be hacked to under-report energy
use. Their study revealed that poorly
protected credentials inside the devices
could let attackers take control over
the gadgets. Cybercrime gangs who
have programming skills on tap will
get to work as soon as they see the
financial benefit in hacking connected
appliances.
The IoT boom, without doubt,
is one of the biggest technology
trends of today’s times. Its disruptive
power, as well as the opportunities it
can provide, cannot be undermined.
But, its future will be shaped by
how governments, manufacturers
and service providers respond to the
challenges of privacy and security.

By the way, that will be around

26 SMART OBJECTS
for every human being on Earth

WHERE THE WIRELESS THINGS ARE — AND WHY
Most IoT smart devices aren’t in your home or phone – they are in factories, businesses and health care.
Why? Because smart objects give these major industries the vital data they need to track inventory, manage
machines, increase efficiency, save costs and even save lives. By 2025, the total global growth of IoT
technology could be as much $6.2 trillion – most of that value from devices in health care ($2.5 trillion) and
manufacturing ($2.3 trillion).
Sources: Strategy Analytics M2M Strategies advisory services, Mckinsey Global Institute, NY Times.

BUSINESS/
MANUFACTURING
Real-time analytics
of supply chains and
equipment, robotic
machinery

HEALTH CARE
Portable health
monitoring, electronic
record
keeping, pharma
safeguards

RETAIL
Inventory tracking,
smartphone,
purchasing, anonymous
analytics of consumer
choices

SECURITY
Biometric and
facial recognition
locks, remote
sensors

TRANSPORTATION
Self-parking cars,
GPS locators,
performance
tracking
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Courtesy: Intel

‘Future Trends in Geospatial
Information Management’ predicts
that in the next 5 to 10 years, we may
see significant developments in the
architecture of the Internet. Currently,
the Internet is human-orientated. The
change toward machine learning or
the IoT will need to take into account
devices which are, for all intents
and purposes, autonomous and act
independently whether or not any
person or any system is actively using
them.

Top10 Technology Trends | Big Data

DATA is all about
volume, variety,
velocity & veracity
These four Vs present an enormous opportunity to improve activities in societal
applications, such as climate change, disease surveillance, disaster response,
monitoring critical infrastructures, transportation and so on

G

eospatial analytics has
always been about using
ensemble data. Remotely
sensed data, ground truth,
sensors, position data have
all been used in a common environment
to generate meaningful information.
Take the example of meteorological
forecasting. An enormous amount of
data from satellites, different types of
buoys, balloon borne probes and automatic weather stations are used to predict the weather over the next few days.
What do all this data have in common?
Volume, variety and velocity, which
are the first three Vs of Big Data. New
data sources are now coming to the
fore, such as, chatter on social media,
volunteered data and data of opportunity from smartphones, ship logs and
other location-based sources. This data
can also add to the formal data sources,
but it needs to be curated. This adds the
fourth V — Veracity of Big Data. Taken
together, these four Vs present an enormous opportunity to improve activities
in many societal applications, such as,
climate change, disease surveillance,
disaster response, monitoring critical
infrastructures, transportation and so on.

The key is analytics
The key to understanding and using
Big Data is analytics. One can, for
example, visualize patterns which can
help analysts to discover new processes
and grasp and communicate dominant
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patterns and relationships that emerge
from the Big Data analysis. The location of Osama Bin Laden, and more
recently, the decoding of the Panama
Papers used Big Data analytics. Crop
insurance companies are using Big
Data and real-time analytics to advise
farmers and adjust insurance premia.
Farmers are using Big Data analytics to
ramp up food production by analyzing
how much to water, when and where.
CEO Dane Coyer of Space Curve, a
Big Data analytics firm, says, “Retailers are trying to figure out what the
demographics are of the people going
past their locations. And did they stop at
my competitor on the way to my store,
or did they stop at my competitor after
they leave my store? Those are the sorts
of questions they’re looking to answer.”
Other areas include healthcare, homeland security, energy management,
building and facilities management, and
public transportation planning.
Big Data gets limited by storage
in conventional server farms. Therefore, its migration to the Cloud is a
given. Enormous remotely-sensed
data stores are now available to the
public from NASA, ISRO and many
other government agencies. The next
step is analytics for which there are
services like Esri’s spatial framework
for Hadoop. Major players like Oracle
have their Big Data appliances which
use RDBMS and MapReduce. IBM has
solutions which can absorb and curate

Big Data streams and provide tools for
analysis which can “see patterns and
trends in a recognizable geographic
context, so they are easier to understand
and act upon. Anticipate and prepare for
possible changes due to changing spatial conditions or location-based events.
Develop targeted solutions to business
challenges that may require different
responses in different locations”. In
addition, there are many other companies like Space Curve, Pitney Bowes
and Space-Time Insights to name a few,
which provide exclusive analytics tools
and services.

Visual data discovery tools to grow
Deutsche Bank estimates that the
use of Big Data has improved the
performance of businesses by an
average of 26% and that impact is
estimated to grow to 41% over the
next three years. Big Data investments
are estimated to account for nearly
$30 billion in 2014 alone, and these
investments are further expected to
grow at a CAGR of 17% over the next
six years, eventually accounting for
$76 billion by the end of 2020. Companies that put data as the top priority
for their marketing and sales decisions
increased their marketing return on
investments by 15-20%. Big Data has
the potential to create considerable
opportunities for analysts, computer
scientists, mathematicians and other
data-savvy job seekers. While this is

Number of Connected Objects Expected to
reach 50bn by 2020

Expected CAGR of the Big Data
market by 2030, driven by
technology and media industry

$40bn

Estimates that Big Data investments
will account for in 2015 alone

$48.6bn

Worldwide Big Data technology and
services markets by 2019

23.5%

Average growth likely in the
three major Big Data submarkets –
infrastructure, software and
services – between 2015-2019
Source: Radiant Insights/SNS Research

a broad market survey, KPMG pegs
geospatial data as contributing 12%,
sensors 12% and RFID and POS data
16% of total data needs.
A Web conference conducted by
IDC in 2015 reveals the futurescape for
Big Data and analytics. Some of the
predictions are:
─ Visual data discovery tools will
be growing 2.5 times faster than
rest of the business intelligence
(BI) market. By 2018, investing in this enabler of end-user
self service will become a
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expected to reach 2.7% in 2020 from in 2012
Source: CCS, 2013

Data was getting 'big' even before IoT
entered the scene
• In 2012 EMC and IDC estimated that the “Digital Universe” would double every two
years to reach 40 zettabytes (ZB) by 2020.
• This has further been revised to 44ZB.
• This is 6.6 stacks of 128GB iPad Air tablets reaching from Earth to the moon.
• Proliferation of real time data from sources such as mobile devices, Web, social
media, sensors, log files and transactional applications is driving vertical market
applications for Big Data
• Despite challenges relating to privacy concerns and organizational resistance, Big Data
investments continue to gain momentum throughout the globe.
requirement for all enterprises.
─ Over the next five years spending
on Cloud-based Big Data and
analytics solutions will grow
three times faster than spending
for on-premise solutions. Hybrid
on/off premise deployments will
become a requirement.
─ Shortage of skilled staff will
persist. In the US alone there
will be 181,000 deep analytics
roles in 2018 and five times that
many positions requiring related
skills in data management and

interpretation.
─ By 2017, unified data platform
architecture will become the
foundation of BDA strategy.
The unification will occur across
information management, analysis, and search technology.
─ 70% of large organisations
already purchase external data
and 100% will do so by 2019.
In parallel more organisations
will begin to monetise their data
by selling them or providing
value-added content.
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Top10 Technology Trends | Cloud Computing

Every

Cloud has

a Silver Lining
As geospatial Big Data grows in volume, Cloud
Computing is the next big thing to be adapted into the
geospatial ensemble, as users see cost, maintenance,
and access as the leading perceived benefits

G

eospatial systems are
solutions in search
of technologies. The
evolution of surveying, mapping and now
analytics has always adapted the best
of technologies originally developed
for other purposes. The evolution
of GIS from automated cartography
and database management systems
with an element of analytics added
on in the form of overlays illustrates
this approach. Today, it is the turn of
Cloud computing to be adapted into
the geospatial ensemble.
The cost of establishing and
maintaining hardware and software
and scaling these up as demand
keeps growing is a financial black
hole. Would it not be wonderful if
these headaches could be outsourced
and users could pay only for the services? This is precisely what Cloud
computing offers.
Earth observation (EO) data
access can be provided through
Data as a Service (DaaS) for fast,
secure access and utilization of EO
data. This would minimize storage
and processing needs at the user
end. Complex geospatial processes
like reformatting, re-projecting and
parameter extraction can be done
through Platform as a Service (PaaS),
which provides a software platform
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for developers. Software as a Service
(SaaS) can provide knowledge and
decision support through ready-made
configurable apps for use by domain
experts, managers or public. Infrastructure as a Service (IaaS) provides the
computational environment for PaaS
and SaaS as well as the storage and
preprocessing functions of DaaS.

Large and very large companies
will be primary drivers
Louis Columbus analyzed the latest
series of Cloud Computing forecasts
and market estimates produced by IDC,
Gartner, Microsoft and other research
consultancies to conclude that “in 2016,
spending on public Cloud infrastructure
as a service, hardware and software is
forecast to reach $38 billion, growing
to $173 billion in 2026.” SaaS and PaaS
portion of the Cloud hardware and
infrastructure software spending are
projected to reach $12 billion in 2016,
growing to $55 billion in 2026. Worldwide Public IT Cloud service revenue
in 2018 is predicted to be $127 billion.
Managed services are projected to
reach $256 billion by 2018. Emerging
markets are predicted to be 21% of the
Worldwide Public IT Cloud Services
market by 2018. Public IaaS/PaaS
services attained the highest growth rate
of 51%, followed by private and hybrid
Cloud infrastructure services at 45%.

The global PaaS market is projected
to reach $7.5B by 2020. Global industry
analysts predicts that the Asia-Pacific
region will lead geographic growth,
attaining a CAGR of 20.9% through
2020. IDC predicts that SaaS will remain
the dominant Cloud computing type,
capturing more than two-thirds of all
public Cloud spending through most of
the forecast period. Worldwide spending
on IaaS and PaaS will grow at a faster
rate than SaaS with five-year CAGRs of
27.0% and 30.6%, respectively.
IDC expects that large and very
large companies will be the primary
drivers of worldwide public Cloud
services with spending of more
than $80 billion in 2019. Small and
medium-sized businesses (SMBs) are
expected to contribute more than 40%
of the worldwide public Cloud services
spending total.
Dresner Advisory Services in its 5th
annual Cloud Computing and Business
Intelligence Market Study, examined
end user deployment trends and
attitudes toward the technologies, tools,
and solutions that employ one or more
Cloud deployment models.
The study indicates that cost,
maintenance, and access are the leading
perceived benefits of Cloud business
intelligence (BI), while the primary
barrier to adoption remains perceived
issues with security. Traditional
BI functionality such as advanced
visualization, ad-hoc query, dashboards,
and end-user self service lead the list of
the most required Cloud BI features.
“In 2016, we see urgency toward
Cloud BI continuing a gradual decrease
from its peak in 2014,” says Howard
Dresner, founder and chief research
officer at Dresner Advisory Services.
“This is not unusual in maturing market
technology segments, where the initial
market hype levels out, even as deployments often increase. For the past
five years, we have observed growing
adoption as users have developed both
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By 2019, public Cloud services
spending to touch

Public Cloud Infrastructure as a service
Hardware and software spending from 2015-2016

$141bn
19.4%
6

This is almost
times the rate of overall
IT spending growth

a comfort and familiarity with Cloudbased applications, including BI.”

Public Cloud models preferred
In 2016, the vendor community
expressed the ongoing importance of
Cloud BI. However, after converging
somewhat in 2015, overall industry
preference for public versus private
Cloud BI models is diverging in favor
of public models, a finding that is also
consistent with user preferences.
While these figures are for the total
Cloud computing market, it is expected

150
Spending in billion dollars

Cloud services spending
will expand at

200

106

100

83
61

50
0

142

126

173

170

166

161

153

8

25

38
12

16

21

26

32

37

42

46

50

53

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

55

2026

SaaS and PaaS portion of public cloud hardware and infrastructure software
Public cloud laaS hardware and infrastructure software

©Statista 2016

that with the increasing trend of optimization of services and the emergence
of Big Data analytics in geospatial
systems, geospatial Cloud services will
continue to grow at similar rates.
Some of the geospatial Cloud
applications are already in place. In
recent years, EO data have become
available from governmental agencies
as a result of the ever-increasing
technological capabilities of the Web.
Several Web portals that provide
options for data search, order and
download. These include NASA’s

Earth Observing System Data and
Information System (EOSDIS, 2013)
which is the core capability for
exploring and managing multi-source
NASA’s Earth data, European Space
Agency (ESA) Earthnet Online portal
which provides services for search
and request of EO data from ESA
EO Missions, NRSC’s Bhuvan portal
for Indian EO data and more, as well
as portals in Canada, Argentina and
Brazil. In addition there are several
international efforts like GEO-GRID,
GEOSS and EUROGEOSS.
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Top10 Technology Trends | Open Data

OPEN NEW OPPORTUNITIES
DATA OPENS UP

N

umerous scientists have
pointed out the irony that
right at the historical moment when we have the
technologies to permit
worldwide availability and distributed
process of scientific data, broadening
collaboration and accelerating the pace
and depth of discovery... we are busy
locking up that data and preventing
the use of correspondingly advanced
technologies on knowledge, feels
John Wilbanks, VP Science, Creative
Commons. It is a well known fact that
technology advances faster than the
regulatory environment. For long, the
argument that government agencies
collecting data at public cost should
also allow access to data to the public
who has already paid for it through
taxes has been raised.
It is meaningless for the government
to try and retrieve data acquisition and
processing costs through pricing since
this cost has already been paid. It is
only now that governments are waking
up to the fact that unless the data is
made available to analysts and the
public who can make good use of it, the
cost of data acquisition becomes unproductive. Open data does not necessarily
mean free data, but data at an affordable
price, which could be no more than the
media cost or a small access fee in a
Cloud-based Data as a Service (DaaS) .

Open data means open government
Open data necessarily means open
government, but that is not the same as
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Apart from making their own data open, governments
should create an environment which encourages
private industry and other institutions to make their
data sharable as well
the present e-governance efforts which
are basically supply-driven. True Open
Government is citizen-driven, where
the citizen can demand access to analysis of data that impacts their lives.
To be able to do this, there is a need
for apps which go beyond the simple
e-governance access routines which
allow access to only a few documents.
This is an opportunity for developers
to work with the government to provide such apps and an opportunity for
the government to monetize the data
through value addition thus saving the
taxpayers money.
These opportunities, at the moment,
lie in the realm of possibilities. However, these possibilities are extremely
important and are worth being
explored by developers. A report by
McKinsey on the topic examines seven
domains: consumer finance, consumer
products, education, electricity, health
care, oil and gas, and transportation.
These diverse areas were chosen to
illustrate the utility of a variety of open
data, such as Census demographics,
crop reports, and information on product recalls, can create value in publicand private-sector organizations, in
consumer and business-to-business
markets, and in products and services.

The report estimates a market value
of $3 trillion worldwide. The key to
opening this market is digital data,
which is free or moderately priced,
sharable and easily distributable. The
value will come from new or increased
revenue, savings, and economic
surplus. The government has to play a
key role in the realization of this value
by defining an agenda for open data
that improves decision-making; fosters
the growth of innovative businesses,
products, and services; and enhances
accountability. Apart from making
their own data open, governments
should create an environment which
encourages private industry and other
institutions to make their data sharable
as well.

Not just supplier but leader,
catalyst and user of data
A study by the World Bank exhorts
governments to see themselves not
only as a supplier of open data but
also as a leader, catalyst and its user.
As a supplier, the government should
release data on demand, prioritize
core reference data, ensure that
data is made discoverable and data
continuity is assured. Fine grained and
disaggregated data should be made

available on demand. In a leadership
role, the government should release
data beyond government departments
and promote actively the use of open
data. In a catalyst role, the government
should ensure that open data portals
are demand-driven and encourage
collaboration, data is fully described
and supported by experts.
Governments should encourage
entrepreneurs and innovators and
create institutional structures to
incubate innovation on a sustainable
basis. Existing e-governance efforts
should be brought into the open data
fold. Finally, governments should
become users as well by developing
open data skills within the government institutions, regions and
municipalities and ensuring that the
services of private industry is also
used where needed.
The study takes a unique approach
by analyzing four companies, which
did not exist 10 years ago and which
are valued at more than $1 billion each
and whose efforts are driven by open
data. These four companies use open
data to develop applications in the
areas of real estate, consumer navigation and climate information for farm
planning and crop insurance.
Venture capital sees a big opportunity here with VC investment in open
data-related areas in the first half 2013
alone at $1.28 billion across 127 deals.
There is already some exit activity
too: the same period saw a total of 22
M&A transactions and three IPOs.
There are five types of businesses —
suppliers, aggregators, developers,
enrichers and enablers. Interestingly,
the drive to use open data is coming
from outside the ICT market players,
from entrepreneurs and innovators
who see a market in data-rich services
and not technology solutions.

$370bn

For the period 2016-2020, the direct market size for open
data in Europe is estimated at 325bn
(European Commission, 2015)

$3-5trn

Economic value that can be unlocked across seven sectors
globally with help of open data
Source: McKinsey

Fine prints
A UK govt study “conservatively” estimated the direct economic benefits of public sector
information at around $2.55bn a year, with an overall impact including direct and
indirect benefits of around $9.63bn

$141.57bn Benefits in terms of economic activity from Ordnance Survey data, for a
production cost of around £100mn a year
The single Address Register for Denmark, available as Open Data, has an annual return
of economic benefit of 70 times its maintenance cost.
Source: World Bank

Potential value in open data ($bn)
Education
Transportation
Consumer Products

890-1,180
720-920
520-1,470

Electricity

340-580

Oil and Gas
Health Care
Consumer Finance

240-510

The values here are drawn from examples of
open-data potential and not a comprehensive
sizing of potential value across the two sectors

300-450

Total

(McKinsey, 2013)
Includes US values only
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Technology Trends | Crowdsourcing

THE RISE

Geospatial industry is
leveraging the power of the
crowd like never before

OF THE

T

he term ‘crowdsource’
appeared for the first time
in Wired’s ‘The Rise Of
Crowdsourcing’ article in
2006. It pointed out how a
handful of organizations were tapping
the latent talent of the crowd for tasks
that were traditionally done by their
own employees. In the decade that has
followed, hundreds of the world’s largest companies have adopted crowdsourcing practices. These include not
only innovation hubs like Google and
Microsoft, but also traditional enterprises like General Electric and Toyota. Best known among crowdsourcing
platforms is the mighty Wikipedia.

Google leads the way
In the geospatial context, maps are
being generated using informal social
networks and Web 2.0 technology.
When large user groups collaborate voluntarily (often without any expectation
of financial compensation), open datasets become available for mapping and
detecting changes in the local environment in real time. This data bears the
peculiar advantage of coming from a
myriad of widely distributed locations.
Anybody with location-enabled smartphones or tablets, cameras, or on-board
sensor maps can contribute, resulting
in an unprecedented potential for largescale geospatial data collection.
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In fact, much of the innovative
features that we see on Google Maps
today are owing to crowdsourced information, including the much popular
traffic updates and navigation. One of
the most remarkable examples of this
technology trend can be found in a tiny
Israeli mapping startup called Waze.
The company itself employed less than
100 employees, but its network for
traffic information comprised of more
than 70,000 volunteer map editors and
15 million active users in 2013. This
was enough to prompt Google to buy
the tech firm for $1.15 billion.

Public hands for public good
The power of the crowd becomes even
more significant in disaster management. OpenStreetMaps (OSM), which
was founded in 2004, was instrumental
in aiding the near real time crisis mapping of the 2010 Haitian earthquake.
The free, collaborative, editable map
of the world paved the way for several
non-governmental organizations to
join forces with international firms. So,
we saw National Geospatial Agency
(NGA) collaborating with DigitalGlobe, Esri and OSM to aid disaster
relief agencies in their response to
the Ebola epidemic in Western Africa
in 2014, and again at the time of the
Nepal earthquake in 2015.
During the Ebola outbreak, a public

website with 500 data layers, more than
200 products and about 70 applications
was created using OSM foundational
data and commercial imagery and
human geography data sets from
DigitalGlobe. These were built using
Esri’s ArcGIS online platform. At the
time of the Nepal earthquake, DigitalGlobe made its high-resolution satellite
imagery available online for volunteers to tag damaged buildings, roads,
and other areas which has witnessed
massive destruction. For this, DigitalGlobe’s Tomnod crowdsourcing platform was used. This platform was also
activated to locate the missing Malaysia
Airlines Boeing 777 jetliner in 2014.
Singapore Land Authority’s (SLA)
end-to-end geospatial information
value chain, One-Map, is a collaborative effort that acts as a bridge between
public agencies and the public for location-based information and services.

The money is in retail & BFSI
Analysts believe that the next step for
crowdsourcing will be to go beyond
content creation, toward content
curation. In this case, workers will
be scanning their social networks for
already existing ideas and content
which can fulfill the need of their
employers. This is especially true for
the retail and BFSI (Banking, Financial
Services and Insurance) companies

Who Are The New Crowd Workers?

$1bn

The estimated size of the market for
crowdsourced professional services in 2012

60%

The projected year-on-year growth rate

85%

of the 2014 Best Global Brands have used
crowdsourcing in the last 10 years.
The best global brands are three times more likely to use crowdsourcing
platforms than websites and social media for their crowdsourcing efforts.
Cumulative crowdsourcing adoption by the
Best Global Brands since 2004

• C
 rowd workers are primarily women:
Female workers outnumber males by two to
one. The number of males is rising, but at a
relatively slow pace.
• Crowd workers are mostly millennials:
Over 50% of workers report a birthdate after
1975. When the number of workers born
after 1970 is included, the group represents
70%. Millennials, also known as Gen Y,
are drawn to crowdsourcing by their selfidentified interests in building consensus and
closely guarding their independence.
• Crowd workers are surprisingly skilled
and college-educated: Crowd workers are
frequently considered to be unskilled and
uneducated. The opposite turns out to be
true. Half have graduated from college and
one fifth have completed a master’s degree.
• Crowd workers live in smaller households:
More than 33% of crowd workers surveyed
are single, and 55% live in households of two
or less. Fewer than 33% support a spouse or
children.
• Crowd workers are already employed: The
majority of crowd workers report that the
work they do on crowdsourcing platforms
serves as an additional source of income.
Just over 40% earn between $40,000 and
$100,000 per year.

Courtesy: eYeka

who want to use the geographic location data for customer segmentation
and customer profile analysis. These
sectors have been using crowdsourcing
for a long time now to get a profile of
their target customers and since they
are in the business of selling, much of
it is location related.
Retail companies usually struggle to
connect with consumers to improve their
products or business models. One of the
most important factors that can lead to
sales is understanding consumer habits.
And crowdsourcing allows for a better

• Crowd workers say it’s not about money:
Only 15% of crowd workers use this system
as their primary income source. Over 66%
say they do it as an extracurricular activity.

idea of the factors affecting a potential
consumer’s path. When collecting the
correct information, a company can
also launch marketing campaigns to
influence a consumer to buy its products.
It is the same with the banking sector,
which needs to depend largely on
location-based information to identify
target audience, or insurance companies
that are always looking out for quick,
first-hand updates to hedge profits.
Research indicates that crowd
workers are primarily women;
millennials; skilled and college-edu-

cated; living in smaller households;
and already employed. Which is why,
money is not a motivation for them.
An eYeka research has found that
85% of the 2014 Best Global Brands
have used crowdsourcing in the last
10 years.
Crowdsourcing is still a relatively
new concept and it is too early to fully
measure its depth and reach across the
economies. However, recent experiences suggest that we may just be seeing
the beginning of an explosion in terms
of capabilities and data gathering.
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Industry Trends | Convergence & Integration

AN ERA OF
CONNECTION
Focus on collaborating rather than competing will bring
better end results and in the end benefit the customer and
owners who design and operate our built environment.
By Terry D. Bennett

T

he world is changing.
Population growth, urbanization, and economic
expansion are set to push
demand for buildings and
infrastructure to unprecedented levels.
At the same time we are drowning
in data, with more and more of it is
geospatially based and built environment relevant. Not all that data translates easily into useful information,
and even less into actionable knowledge or something this is transferable
between various systems and software.
While “Big Data” is a phrase most
commonly associated with the finance
and retail sectors, it has come home
to the AEC world, especially with the
large amounts of highly trustworthy
information created by and used within
the BIM technology and related systems. Technology has always disrupted
how things are made, and today those
“things” are now deeply connected and
related to each other, both physically
and digitally. It is happening now as
the AEC industry enters what can be
described as the Era of Connection.
This era is about building applications and solutions that not only connect a community of people to a 3D
model with connected BIM, but also
applications and systems that connect
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to each other with the ability to pass
rich information back and forth. Big
Data and the Cloud are the backbone
that is helping to drive this disruption
of convergence and integration.

Structured vs unstructured
Big Data
When we think about Big Data, often
it is created and used in one of two
ways, structured or unstructured.
Unstructured data such as personal
photographs, other graphics, emails,
videos, audio files like music, PDFs,
PowerPoints/Word docs, etc are
loosely connected to each other
and therefore are more difficult to
organize, access or analyze. However
its role while less organized is often
as important when we think of the
amount of collaboration that takes
place on a project via emails between
project stakeholders with attachments
of the above file types included. Or
with emails that have construction
contracts or schedules, images taken
during inspections or the use of
scanned paper docs during operations.
Today all can be indexed in digital
folders (e.g. NoSql - “non SQL" or
"non-relational” SQL) within Cloudbased collaboration platforms, but it
is still a grouping of information that

really doesn’t know who it is related or
connected to or why.
Structured data is by definition
structured. It has fixed sets of information, fields and stores relational
information. Some would say it is smart
or intelligent data. The best example of
this is Building Information Modeling
(BIM). BIM information is parametric
and relational, it contains metadata, and
intelligence. Its behaviors during design
are controlled by what the project is
(e.g. sewer pipes don’t connect into
potable water supply lines); and if a
designer tries to do something that
doesn’t happen in real use, or wasn’t
intended, the BIM-based design
software will notify you. Once created,
a model can be accurately rendered,
visualized, simulated and even analyzed

using Cloud-based analytics. It can be
a model that represents a house, office
building, highway or even an entire city
with all its supporting buildings and
infrastructure accurately and precisely
put in context geospatially. It is the
digital mirror of that physical world.

Why interoperability is important
Historically, the professions within
AEC have traditionally operated in a
very siloed-way. Even today the information created via BIM or otherwise is
often focused on a particular profession (architect vs. engineer vs. contractor) and for very specific purposes. As
BIM-based models and data developed, it has spread as the main data
type within AEC projects regardless
of discipline. This has dramatically

increased the need to transfer this
information between groups working
on a project or projects and between
trades. The ability to generate collaborative insights between professionals
to inform better design, construction
and even operations is today’s new
reality. BIM models are not only
becoming smarter, they will shortly be
able to be mined for business intelligence, for such considerations as how
designs performed versus expectations
at the outset, or how particular construction approaches generate better
results using comparative models
(as-designed vs. as-built).
The era of connection is ushering in a new way of addressing the
demand, production and resulting built
asset products that AEC professionals

deliver. Cloud computing, social and
mobile technologies and services are
redefining and rapidly transforming
how people collaborate. Hardware,
software and the cloud are merging,
with the physical artifact and its digital
counterpart becoming deeply intertwined. In fact even today many large
transportation networks and buildings
need software and data to operate. The
convergence of this Big Data, BIM
and a connected world will continue to
drive the need for sharing and interoperability of all data types related to our
built environment regardless of how
they originally were authored.

Interoperability standards
We believe that interoperability is the
best way forward for the industry. With
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Web and Cloud
& Integration
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OPENING UP THE FUTURE
Today the reality is that delivery of any AEC project is often by a team of
different contributing companies. Generally these companies have different
business interests, and often may never have delivered a project together,
and may never again. Additionally as separate companies they also have the
challenge of having different IT stacks while for this project data needs to be
shuttled between the stacks on a regular basis. And they are sprinkled across
the globe, so there is no one time zone to easily bring them together.
Our goal is to aid in this convergence and integration being driven by the Era
of Connection and to ensure we deliver on the needs of today’s designers and
contractors by:
 
Connecting real project teams with
different business interests and disparate
software and IT systems
 
Connecting insight for better decisions
across the lifecycle of buildings and infrastructure
 
Connecting outcomes ensuring optimal
designs and a fraction of the time
 
Connecting delivery with seamless integration of the design, make,
use processes

such an approach, multi-discipline
teams can use systems and applications that are the best tools for the job,
working together and freely exchanging design and construction data.
This stands in contrast to proprietary
systems, where teams are locked into
vendor software which might not be
the best suited for the task at hand and
why supporting a variety of interoperability data exchanges with all
software offerings is key.
An interoperable approach also
allows for an end-to-end-BIM process
across teams and projects, which helps
customers take advantage of what we
call “Era of Connection” technology

like the enhanced interconnectedness
of systems, as increased access to
applications, Big Data, crowdsourcing, high-speed computation, mobile
technology and more join together
to disrupt the design landscape.
Harnessing and mastering these interconnections will help to ensure that not
only does a design work, but that it is
the best design. None of these exciting
changes can benefit the AEC industry
if the systems used cannot communicate with each other.

20+ years of buildingSMART
To answer that challenge, Autodesk’s
commitment to interoperability

Interoperability is the best way forward for the industry. With
such an approach, multi-discipline teams can use systems and
applications that are the best tools for the job, working together
and freely exchanging design and construction data
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continues today as a member of
the Open Geospatial Consortium
(OGC), an international not-for-profit
organization committed to making
quality open standards for the global
geospatial community, as well as 20+
years of continued work with buildingSMART to maintain the IFC (Industry
Foundation Classes) standard.
IFC files for BIM can be thought of
as roughly analogous to DXF files for
CAD, which is an efficient and popular
way of sharing CAD graphic and attribute data. Similarly, IFC files allow the
sharing 3D BIM geometry data and the
associated non-graphic attribute data
effectively. With IFC data file transfers
architects, engineers and designers
can all work in the IFC certified BIM
software of their choosing and share the
design information by way of IFC data
file exchanges.
By being part of buildingSMART’s
Strategic Advisory and its Standards
Committee, the goal has been to
drive openness in the AEC industry.
Additionally, Autodesk only supports
the openBIM of buildingSMART
and its mission as the vendor-neutral
body “to define open international
standards and working procedures”
and will continue to invest and
support in efforts that keep the open in
“openBIM” truly open.
As we move forward to embrace
greater team, process and system
interconnectedness as part of the Era
of Connection, having fully translated
BIM data to design, construct, and
operate will become the norm. This
focus on collaborating rather than
competing will bring better end results
and in the end benefit the customer and
owners who design and operate our
built environment.
Terry D. Bennett
Senior Industry Strategist for Civil
Infrastructure, Autodesk
terry.bennett@autodesk.com

@geoworldmedia

No such thing as ‘too much information’
Want more? Ask us and our community!

Industry Trends | Vertical Industry Orientation

ASCENDING THE
VERTICAL AXIS
Geospatial solutions providers
are taking a vertical approach
to their businesses. The
lessons they have learned
can benefit the industry as a
whole. By Ron Bisio

The group uses spatial data, but their
individual workflows and information
requirements are so different that a
single approach stands little chance of
meeting their needs. For a geospatial
solutions provider to successfully serve
each person in the group, the provider
must apply deep knowledge of six
different industries.

This solution, known as a vertical
marketing approach, combines efforts
in product development, manufacturing, distribution, communications and
support to focus on a defined application or a set of end users. Vertical
marketing is taking hold throughout
the geospatial industry. Manufacturers
and solutions providers are moving

I

magine you are in a room with a
small group of people. The group
includes an owner of a small farm
in Chile, a railway operator from
Germany, a seismic exploration
specialist from Saudi Arabia, a heavy
construction contractor from Australia,
a forestry technician from Canada and
the manager of a commercial soybean
farm in the US. The people are discussing their businesses and how they go
about their work. There is not much
in common between them. They come
from different physical environments
and use radically different tools and
processes to do their jobs. However,
they do share one interesting characteristic — at some point in their job, each
person needs spatial information.
This common need presents an
opportunity — and a challenge — to
companies that provide measurement and positioning technologies.
Right: A sprayer equipped with Trimble
technology can automatically control the
release of product. By integrating technologies
for agricultural markets, Trimble helps farm
operators to manage costs, increase yields and
optimize the use of fuel, fertilizer and additives
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Above: Data from positioning and soil sensors is combined to produce a map of soil acidity.
Farm operators use the information to manage applications of water, seed and additives.
Trimble technologies for agriculture verticals include GNSS, fleet operations, on-vehicle
sensors, communications, analytic software and machine control. Inset: A customized
display provides information for operators of farm equipment.

from a one-size-fits-all approach to
one that addresses a defined market
or application by blending specialized
products, both hardware and software,
with dedicated teams for distribution
and support.

The experience of going vertical

Trimble began to approach specialized
markets two decades ago. Traditional
customers such as the US Park Service
or Bureau of Land Management (BLM)
could use off-the-shelf solutions and get
good results. But customer segments
such as construction, mining and utilities
often had more specific requirements
associated with the assets they were

managing. They operated in different
environments (physical, financial and
regulatory) and used distinct workflows
and terminology. The existing solutions
for GPS surveying and GIS simply did
not meet their needs.
Solving this challenge called for
a hands-on approach to gain domain
knowledge in the segments. It usually
began by simply talking to customers to understand what they do and
how it is done. Trimble’s marketing
and development offices have a lot
of people with dirty boots under their
chairs; a big part of our success comes
from going out into the field to see our
where customers work and understand

Above: A laser scanner at work at construction site. In addition to gathering data for design
the scanner can collect as-built information for project management, pay quantities and quality
control. Below: Geospatial solutions can be applied to vertical applications in energy, utilities
and other industrial markets. Systems for positioning, scanning, visualization and 3D modeling
produce information used for engineering, design, construction and lifecycle maintenance.

their workflows. It is an important first
step: in order to go vertical, we visited
hundreds of offices and jobsites to
understand the work being done.
The knowledge gained leads to a
decision on whether to develop a vertical
market using internal resources or to
work with businesses that focus on the
vertical. As market knowledge grows, it
often becomes apparent that partnering
or acquisition offers the most efficient
way to expand into new segments. But it
can be surprising how quickly a vertical
approach can change and expand.
For example, in the mid-1990s
Trimble provided GIS-style products
in the forestry industry but had limited
domain expertise. In 2000, we acquired
Tripod Data Systems, which had products and a strong market presence in
timber cruising and inventory.
The opportunities in forestry continue to grow. We tapped fleet management to create systems that tracked the
movement and status of logging trucks.
As the result of a more recent acquisition, Cengea, our forestry solution now
covers the entire forestry enterprise.
In addition to monitoring forest health
and status, timber companies can track
harvests and manage transportation and
delivery from the forest to the mill.

Bringing multiple solutions
into play

A key part of the vertical approach is
to own core technologies that provide
the platforms for industry-specific
solutions. The forestry example
provides a good illustration of how
vertical strategy can leverage core
technologies. What began as a handheld
mapping-grade solution grew to include
wireless communications, GNSS-based
vehicle tracking, onboard sensors and
sophisticated software for operations
and analysis. From these and other
examples, we know that there are several aspects to providing solutions for a
vertical market. These include:
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 Possess, develop or acquire
in-depth knowledge of customer
practices and needs. There is simply
no substitute for domain expertise. For
example, by combining measurement
and visualization technologies with
expertise in police procedures and
forensic standards, we provide solutions
that transform the work of investigation
and reconstruction. 3D scanners and
total stations provide powerful tools
that support forensics applications
to obtain thorough documentation of
accidents and crime scenes.
 Leverage core technologies and
use software to adapt to specific
applications. Positioning solutions and
software can be remarkably flexible.
Nearly two decades ago, we adapted
GPS receivers to provide guidance
for construction machinery and farm
equipment. Specialized onboard software converted GPS results into simple
instructions for equipment operators.
Subsequent solutions added the ability
to interface directly with machine
systems, thereby enabling autonomous
operations.
 Establish infrastructure for
positioning. Today it is possible to
achieve GNSS real-time sub-meter
accuracy nearly anywhere. It did not
happen by accident. Large regional
GNSS networks use Real-Time Networks technology to support precise
measurement for a variety of real-time
and post-processed applications. In
other locations, positioning services
serve as an enabling technology across
vertical applications with varied needs
for precision and access to correction
services.
 Create tools for flexible software.
Modern development models and
architecture allow software to serve
as a platform for multiple applications. Software development kits and
applications programming interfaces
can speed and simplify the work to
build new applications. The tools
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GEOSPATIAL PROFESSIONALS & VERTICAL SEGMENTATION
Geospatial service providers should pay close attention to verticals.
By entering vertical markets, geospatial professionals can
find or create new opportunities. Companies can expand or
bolster an existing business by adding new services and capabilities, such as, mobile mapping, 3D scanning or aerial imaging via unmanned
aerial systems (UAS). These capabilities allow the professional to add more
value to services they provide, enabling them to do more for their clients and
earn more for it.
For example, a local surveying and engineering company engaged in
traditional topographic and construction surveys for a railroad client made
a strategic decision to increase focus on the rail industry. They acquired the
skills and technologies to support railway companies in track alignment,
inspection and maintenance. The specialized capabilities generated new
business and enabled the firm to become a national company that integrates
with their clients’ work processes to become a valuable partner and information provider.
While selecting and entering a vertical market may sound daunting, in
practice it can be a sound strategy. Companies can tie new services to existing
services and skills already provided to their customers. One surveying firm
already performing basic work for oil refineries made the decision to increase
focus on industrial and plant surveying. An investment in training and safety
equipment qualified them to work throughout their clients’ plants, increasing
flexibility and reducing lead times. The company’s workload soon grew and
provided financial footing to add new capabilities and expand its services.
The firm now derives the bulk of its revenue from industrial clients that are
accustomed to paying premium prices for high-quality services.

enable internal or third-party partners
to meet vertical requirements and
terminologies while taking advantage
of existing capabilities.
 Provide platforms for efficient
exchange of information. Organizations need to share information
throughout the enterprise. Web-based
solutions support remote access, analysis and visualization of key information.
 Establish partners and distribution within a vertical. Vertically
focused distributors and solutions
providers deliver benefits to end users
and manufacturers alike. Because of
their frequent, direct interaction with
customers, specialized distributors can
anticipate needs and react quickly for
support or repairs. They possess deep
knowledge of market needs and ways

of doing business, which aids the manufacturer in bringing better solutions.
Beyond all these aspects of vertical
marketing, the most important facet
of vertical marketing is to utilize the
relationships that emerge as a result of
a vertical approach. It is not possible to
learn about customers’ domains from
within your office. Only by standing
alongside the customer and looking at
their entire ecosystem — work processes, downstream users and the other
stakeholders they work with — will
you discover who your partners need
to be. From there, the decision process
examines options to develop, partner or
acquire the domain expertise.
Ron Bisio, Vice President and General
Manager, Trimble Geospatial
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As geospatial data becomes
more common and useful to
all aspects of commerce and
personal activities, users are
demanding simple ways to
access content, thus turning
the focus on interoperability and
consistency in service of data.
By Mark Reichardt, Scott
Simmons & Simon Chester

UNITING & GROWING
A DIVERSE INDUSTRY

M

uch like information
technology (IT) before
it, GIS and spatial
technology has grown
from a niche technology
used by experts to become a tool critical
to many business processes. Further to
this, “location” is now a foundational
element for many consumer and citizen
services, with location-based services
— through sensors and mobile devices
— being used daily by millions across
the globe.

But how did it get to this point?
In the early days of GIS, ‘silos of excellence’ were created around domains
and tailored to suit the specific needs
of large organizations. With a lack of
universally open standards, these were
designed using proprietary formats.
There was also a culture of protecting
and hoarding data, but little understanding of the benefits of sharing. However,
there were glimmers of an ‘open’
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movement brewing, akin to those that
drove the success of the Internet and
World Wide Web, where the geospatial
community realized that interconnectivity and interoperability would increase
utility and drive innovation.
During this time, if there was a
need for data to be shared between
multiple GIS systems, the only solution
was to write custom code — a costly
and time-consuming exercise. One
pioneering solution was to have the
government community align on a
single implementation of GIS. GRASS
— a Unix-based GIS created by the US
Army Corps of Engineers’ Construction Engineering Research Laboratory
(CERL) — was an initial choice; free,
modular, and maintained in a process
driven by user input. GRASS was
eventually released to academic community and then moved into Web-based
open source maintenance in 1997.
But as the geospatial industry
expanded with more choices of GIS

tools and as geospatial content became
more broadly available to serve public
and private sector interests, the issue of
data sharing became a more important
industry-wide issue. Actual “technical interoperability” — a commonly
understood communication of data
and instructions between two different
systems — was an idea only a few had
explored in the community, but was a
challenge in need of a solution.
In 1994, the Open GIS Consortium,
Inc. (now the Open Geospatial Consortium) was founded as an international
voluntary consensus standards organization. The goal was to bring together
the rapidly expanding community of
GIS developers and users to achieve
true “interoperability” between geospatial information sources and associated
software tools. The OGC vision was
one of diverse geoprocessing systems
communicating directly over networks
by means of a set of open interfaces
based on the “Open Geodata Interoperability Specification” (OGIS).
This vision led, during the late 1990s
and early 2000s, to the birth and maturation of a framework of OGC Open
Web Services standards that allowed
geographically separate servers and processes to interconnect with each other.

Disparate silos to a
standards-based industry
A global take up of these standards
further progressed GIS’ utility, and
transformed the industry from disparate
silos to a standards-based, interoperable
collection of geospatial information
sources, process and end user tools.
Governments rapidly began realizing
the benefit of opening data and sharing
it across government agencies and
industry, and this period saw the inclusion of open, interoperable standards as
a foundational component of National
Spatial Data Infrastructures (SDIs), as
well as a growing body of policy and
law favoring, and even mandating,
open standards for geospatial implementations in government. Examples of
countries advancing SDIs underpinned
by standards include Canada, New
Zealand, India, US, with regional SDIs
exemplified by INSPIRE in Europe.
The sharing of authoritative, government data resulted in a broad global
advancement of OGC-based geospatial
product offerings from industry. Software vendors developed products that
served content through OGC standards
to augment their proprietary service
architectures and data providers began
populating large databases to be served
through commercial and open source
OGC-compliant implementations.

Benefit to the society
This is one area where the adoption of
open, interoperable standards not only

KEY
TECHNOLOGY
THRUSTS IN THE
OGC TODAY

Location now supports an expanding range of disciplines

helped propel the geospatial industry
forward, but also had a notable impact
on society, as these spatial data services
have enabled rapid support to responders during natural disasters, maritime
issues, and other critical tasks —
bringing tangible benefit to the global
community, and even helping save lives.
With a consistent baseline of
enabling standards established, government agencies, especially those
representing the defense, public safety,
and emergency management and
response communities, became focused
on the need to establish shared situational awareness with their partners via
‘common operating pictures.’ A number
of these communities began to take
leadership roles in standards development organizations (SDOs), including
the OGC, to achieve the standards-based
interoperability necessary to make this
goal a reality. These SDOs, in turn,

Internet of
Things (IoT)

Big Data including
Cloud Computing &
geospatial analysis

formed liaison agreements to align their
efforts and provide consistent standards
across their respective user communities. For instance, many OGC standards
move into the ISO process to become
ISO Standards and the two bodies work
wherever possible to align their efforts
in geospatial standards creation.
With the expansion of the Internet in
the mid 2000s, browser-based maps —
as well as free Web-connected desktop
software like NASA World Wind and
Google Earth — increased in both utility
and popularity. Having such broad
availability of maps and map services on
the Web — thanks again in part to open
and interoperable standards — allowed
a single mapping application to draw on
data from many different sources. This
meant that non-experts, including the
general public, were for the first time
contributing to the creation and maintenance of spatial data, whether it be

Mobile location
services
deployment

Augmented
reality

Indoor location/
navigation/
mapping

Observations,
including EO, in-situ,
autonomous, and
UAV/UAS
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through participation in the crowd sourcing efforts such as the OpenStreetMap
project, or by sending feedback reports
while using Google Maps.
The pace and impact of OGC and
related ISO geospatial standards deepened within the last decade.
 Systems Integrators increased their
commitment to open standards
including OGC geospatial standards
on behalf of their clients, moving
away from closed technology
solutions towards standards-based
interoperability. This work enables
their clients to more flexibly extend
their service solutions by virtue of
open standards architecture.
 IT solution providers broadened
their adoption of OGC and ISO
standards in response to the growing
user community preference for open
standards and to position spatially
enabled products and services for
application across new markets.
 Geodata content discovery and
access from government and
commercial providers improved as
open standards facilitated exchange
and sharing. DigitalGlobe, exactEarth, and other commercial satellite
providers leverage OGC standards
for distribution to the community.

The Group on Earth Observations
advances a Global Earth System of
Systems (GEOSS) Common Infrastructure emphasizing OGC, ISO
and complimentary open standards
to enable interoperability across the
myriad of national EO assets.
 As the geospatial industry undergoes consolidation, OGC standards
have become an important enabler
to assist companies in achieving
interoperability across previously
separate vendor product lines, and in
integrating acquired products.

Advancing standards
Today, “location” has become an
underpinning to countless business
functions, products and services;
and the focus of startups and where
geospatial information and technologies have become a crucial enabler
of broader IT business decisions.
Through the mid 2000’s, OGC was
focussed largely on advancing standards to establish fundamental interoperability across applications, systems
and networks. Today, however, a significant amount of OGC work is committed to assisting user communities
in developing standards best practices
to enable interoperability across their
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community of interest, and with other
communities of interest.
With the spatial industry’s growing
capability and reach across public and
private sector communities, OGC is
placing emphasis on advancing standards to address the changing technology
marketplace, as well as assisting in the
identification and adoption of common standards frameworks that assure
greater levels of interoperability.

Yet challenges remain
Interoperability and consistency in
service of data has been tailored to
powerful computing resources. Users
now consume and create geodata on
handheld devices, limited in computational power and bandwidth. The OGC
is working with its members and many
alliance partner SDOs and community
associations to develop more lightweight
standards to facilitate data sharing across
diversely-capable devices: the OGC
GeoPackage standard is an example of
a flexible, low-overhead mechanism to
store and exchange geospatial content.
It is also important to consider
that as geospatial data becomes more
common and useful to all aspects of
commerce and personal activities, users
will demand increasingly simple ways
to access content. Expect lightweight
APIs, such as the OGC SensorThings
API for the Internet of Things, to
advance. SDOs will need to redefine
some of their processes to accommodate a rapidly-changing technology
workplace where innovation occurs in
months, not years.
Mark Reichardt, President & CEO
Open Geospatial Consortium (OGC),
mreichardt@opengeospatial.org;
Scott Simmons, Executive Director
OGC Standards Program,
ssimmons@opengeospatial.org;
Simon Chester, Communication
Coordinator, OGC,
schester @opengeospatial.org
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Reflecting options at PhD career day,
University of Salzburg

Geospatial Competency Lifecycle
The definition of geospatial career pathways, offering professional growth opportunities following
a geospatial paradigm with associated competencies, will enhance the appeal of starting positions
and draw smart young people into our field. By Prof Josef Strobl

T

he‚ ‘brainware’ behind
managing and operating
spatial data infrastructures,
generating information
from geospatial sensors and
data, and effective geovisual communications increasingly is considered the
main critical success factor for leveraging geospatial technologies across
its application domains. Education and
training on various levels are supposed
to develop these competences. Even
though educational programs proliferate, student numbers often stay below
expectations and industry is struggling
to hire qualified staff. After decades as
an established discipline, (too) many
geospatial positions in public administration and businesses are still being
filled by people “trained on the job”.
Very likely only a minority of
current staff are on a geospatial
career path, most rather fill a specific
position without a clear development
track. Offering attractive careers will
be critical to attract and retain bright
and motivated brains. Progressing
from entry-level experience towards
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geospatial 2.X, 3.X etc and ultimately
C-level positions is a prospect important for the ‘brainware’ lifecycle, as
progressive development through generations and versions is for software.

Education & geospatial careers
While most would consider academic
programs in the geospatial domain as
starting points for professional careers,
earlier exposure to initiatives stimulating
spatial awareness and spatial thinking
cannot be overestimated in their impact
on choosing academic directions.
When talking to incoming students,
I notice that a majority already was
exposed to GIS Day events, geospatial
science center exhibits and projects
with a mapping focus, or had teachers
known for actively participating in
in-service education aimed at spatial
technologies and related pedagogies.
Early selection of academic interests
clearly helps, in particular with starting
a geospatial career with an adequate
mindset. Aiming at a ‘GIS job’ due to
the perceived good job prospects and
building mostly technical credentials

will get the candidate exactly that — a
job. But not a career. The latter will
require a much broader approach to
transferable spatial thinking competences serving as a foundation of a pathway leading beyond a techie skillset.
Even though a majority of standard
‘GIS programs’ are designed this way,
geospatial careers do not necessarily,
or not even preferably, start squarely
within this field. Undergraduate
exposure to any ‘spatial’ discipline like
planning, environmental or resource
management, geography, ecology or
archaeology build a sense of purpose,
context and direction for further studies with a geospatial focus.
Similarly, geospatial minor or
certificate programs complement
education in an application domain
and very substantially broaden the
scope of outreach into other disciplines. The value of a spatial view
ultimately is generated in these
disciplines; integration with a variety
of fields thus may be considered more
important than a purely geotechnical
qualification.

From a geospatial technology industry perspective, accessing careers from
a computer science background often is
considered preferable. A solid technical
foundation is indispensable for anyone
building spatial architectures and applications. In practice, experts for the “how
to implement” and the design-oriented
“why to select this approach” will work
together, e.g. as developers and product
specialists or designers. Developers
often will continue their careers by
taking their generic skills to other industries. Individuals with a spatial sciences
background more probably will be
candidates for geospatial careers.

Continuing education
Today, few academic qualifications will
support a professional lifetime outright.
Technologies, industries and societal
demand keep changing rapidly, and
so will our qualifications. The rapidly
increasing value and importance of
an explicitly spatial approach now is
evident in all domains tied to markets,
to our environment, to safety and security as well as all kinds of infrastructures. A majority of professionals thus
will be confronted along their already
launched career pathways with an
emerging demand for leveraging spatial
intelligence within their domains.
This observation was the starting point for the UNIGIS distance
learning network in the early 1990ies,
and today is valid more than ever.
Continuing education these days does
not primarily update professionals on
the latest and greatest in their fields,
but rather introduces new paradigms
relevant for career advancement. Since
a ‘spatial turn’ in many disciplines
is the foundation for radical instead
of mere incremental innovation, a
geospatial certificate or degree adds a
new quality to a professional profile,
similar to attending business school for
mid-career advancement.
Continuing education in the geospatial domain thus in most cases is
directed at graduates or practitioners

from all disciplines where a spatial
view adds value. As these individuals
tend to be fully engaged in their jobs
(and families), going back to school full
time rarely is an option. Evening and
weekend programs are popular, even
more so online distance education as it
offers access to advanced qualifications
in learning environments more independent from the locations and schedules of traditional education settings.

Qualification frameworks
As geospatial competences are now
required in a majority of all disciplines,
qualifications need to be assessed and
established across different academic
and professional traditions, cultures
and experiences. On a very generic
level, UNESCO’s International
Standard Classification of Education
(ISCED) or the European Qualification
Framework (EQF) provide orientation,
e.g. identifying ISCED/EQF 7 as a
postgraduate Master’s level degree.
More specifically, the geospatial
community started out with core
curricula and now keeps revising its
‘Body of Knowledge’ (BoK), serving
as a baseline for assessing, accrediting

and profiling academic programs. The
(US) Geospatial Technology Competency Model framework was developed through a collaborative effort
with a labor market perspective, while
the European GI-N2K (‘Need-toKnow’) project aims at better aligning
GIS&T curricula at the academic level
and in vocational training offers with
the needs of the GI job market.
Building these bridges from
academic and vocational education
to professional practice poses a set of
challenges, in particular when professional certification is involved. While
completion of specific trainings as
well as the attainment of a Certified
Geographic Information Systems
Professional status or a vendor-specific
technical certification are valuable
documentations of technical skills and
important indications of a motivation for
self-improvement, they serve a purpose
along the lines of Continuous Professional Development, but much less
enable academically founded careers.
Frameworks like the above are
references, but successful careers
are made by people. Most domain
specific frameworks detail with-

Concept map subset from GIS&T BoK, GI-N2K project
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in-domain competences, but less the
complementary qualifications in social,
project management and business-related areas. As a career advances,
required competences will become more
diverse and individual, and distinctly
transversal — most geospatial careers
occur in application domains requiring
domain specific as well as advanced
geospatial credentials.

Communities
Supporting career steps through formal
educational credentials will be a must
in most cases, but what happens in
between? Beyond the socializing in
formal and informal associations, online
communities today probably play the
most important role in staying in touch
with technical advances, conceptual progress, and the people facilitating all this.
Alumni associations used to look
back into some ‘good old days’. Today,
e.g. the ‘Club UNIGIS’ or ‘GeoNet’
serve as professional support networks
with a strong focus on further learning,
identification of emerging trends and
connecting the not-yet-connected –
referring to people as well as topics.
Active participation in relevant and
multiple communities is a key factor
in the lifelong learning facet of career
development. Formal qualifications
build the formal credentials, but communities provide the links to practice
and bridge technology with application.

Organizational environments
Money is made in markets, (mostly)
based on value generated or added. This
value is created by solving problems,
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serving needs and satisfying demands
— all these typically requiring contributions from different disciplines. Many
problems today are so complex that
thye require contributions from multiple disciplines. Therefore universities
experiment with alternative organizational formats. Already multiple institutions have established transdisciplinary
‘spatial sciences’, as is the case with my
‘Interfaculty Department of Geoinformatics’ at the University of Salzburg.
Similarly, (some) enterprises are
establishing a corporate spatial view
led by a GIO (a chief geographic
information officer). Just as finance,
controlling, human resources or IT are
organized and led on a corporate level,
the same will be beneficial for many
companies in the domain of Geographic
Information — instead of letting it
languish somewhere in IT relegated to
a pure technology perspective.
It is beneficial for organizations to
foster customers’ spatial awareness
and thinking by sponsoring ‘spatial citizenship’ education, as only based on
these skills and competences services
and users can ‘connect spatially’.

Leadership
Institutions show leadership by establishing a strong and explicit spatial
view across their organizations, as
a majority of resources, infrastructure, logistics and market actors are
spatially located and need a spatial
perspective to be accessed, efficiently
used and successfully served.
Education prepares people to lead
by working at the interface of aca-

demia and industry, and by advanced
degree programs. The interdisciplinary
GIScience doctoral school at my university aims at future leaders in spatially
aware disciplines, across the more traditional ‘little boxes’ of academic departments. Industry, though, is challenged
to contribute e.g. by mentoring and
internships: fusing the understanding of
a domain and its treasure of experience
with solid concepts and methodologies
from academia provide the fuel for
careers along a geospatial pathway.
Competences change and grow
from entry levels to the point where
projects, departments and policies need
leading. Applying spatial thinking and
geospatial intelligence to a business or
societal problem requires much more
than technical and software skills. The
educational interventions along a career,
developing competences and capacities
which typically cannot be completely
foreseen at entry levels, are the formative enablers of GIOs and other leaders.

Summary
With few exceptions, there are two
industry domains out there: those
already considering themselves as
‘map-centric’, spatially aware organizations, and those potentially benefitting
in the future from ‘connecting spatially’
internally along process chains and
with their markets. At this time, geospatial positions often are filled laterally:
as technicians, developers, project
managers, account managers or department heads. The definition of geospatial
career pathways, offering professional
growth opportunities following a
geospatial paradigm with associated
competencies, will enhance the appeal
of starting positions and draw smart
young people into our field.
Prof Josef Strobl
Head, Department of Geoinformatics,
Director, UNIGIS, Distance Learning,
University of Salzburg,
http://jstrobl.zgis.net,
Josef.Strobl@sbg.ac.at
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