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Hello and good morning everyone. My name is Guru Bandekar and I am the Global Vice President of Product Development and Product Management at JLG Industries.It is an honor and pleasure to be here with you today at the 2018 IPAF Summit.In 1969, John L Grove developed the first AWP platform and transformed the way people safely and productively work at height and created the powered access industry.Since then – our industry has continued to enhance safety and productivity at height. However, while we have made big strides in these areas --- we believe – it is not only our responsibility – but our higher calling --  as a company – and as industry – to provide the men and women using our equipment the safest solutions AND the most productive solutions that we can imagine.Over the course of the next 30 minutes, I look forward to sharing with you many of the technologies being explored and adopted within the access industry. These technologies, along with several on the horizon, will serve as the catalyst for changes that will drastically shape the job site of the future.



120 Years of Innovation
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The past few years, there has been a sharp increase in the rate at which innovation and technology have propelled advances in the way we live and work.Technologies that were once seen as niches have become a part of our daily lives.This rate of change continues to accelerate.In fact, moore’s law tell us that the processing power in information technology doubles on average every 18 months.This provides major boost to us as we develop new technologies and products, What used to take years to develop, now takes months.Major changes impacting safety and productivity across the access industry are not five, 10 or even 20 years into the future.  They are happening today!To predict what will happen in our industry, it’s important to understand what forces of changes that promise to change our society at large.
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Let’s first look at some of the megatrends that are beginning to shape the future of our world.Five of the megatrends that will certainly impact the construction industry are the:• global marketplace• productivity imperative• urban world• digital future• sharing economy



The Global Marketplace
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THE GLOBAL MARKETThe first megatrend, the global marketplace, means shifts in global populations and economic power will cause new patterns in trade and investment to occur. This will create new and different challenges for each local economy.As we see in the graphic – in addition to our humanity – or perhaps because of it – we have a strong need to trade with each other – and whatever our personal, social and political positions are around this topic – we can all agree, that the global trade has added a dynamic in our industry that is intensifying in both its magnitude and its complexity while at the same time – making it possible to share products and ideas across the globe. The economies of the world will remain interdependent through trade, investment and financial system linkages.To stay competitive, manufacturers must not only recognize this changing global marketplace, but also think about strategies to transform and diversify their businesses to adapt not just with the market, but ahead of it. The opportunities to succeed are there – the trick is knowing where to look.These changes in global marketplace drive current global megatrends that are focused on unlocking dormant value, efficiency, and productivity that are needed for sustainable global growth.



The Productivity Imperative
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THE PRODUCTIVITY IMPERATIVEThe second megatrend is the productivity imperative. One common trend our industry is experiencing during these times of high demand – is a shortage of skilled labor  – while this may be intensified due to robust and global synchronous growth – the need for higher skill labor is a long term concern for our and other industries.  The need to combat labor shortage in addition to the increasing demands of the workforce of the future -- i.e. Millennials -- productivity will be the single most important engine driving equipment growth and will be the major source of value to customers, driving increased automation and autonomy on worksites.
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At JLG and Oshkosh, we have believed that the jobs most conducive to automation – are Dull, Dirty and Dangerous – but the increasing labor rates are begging the question – should we add another D to this list….jobs that are DEAR  – as in require high labor cost due to availability and skill of labor! At Oshkosh – and at JLG – we have been trying to provide solutions to combat these problems
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Here is an autonomous military truck driving itself with the help of laser illuminated detection and ranging technology, known by the acronym LIDAR.This system creates 3-Dimensional maps of its surroundings. In this truck, it is processing 1.3 million bytes of information per second to assess its terrain. Then it makes and executes decisions on speed and direction – literally driving itself.While complete autonomy of construction equipment – due to the variable and non-repetitive nature of our jobs --may not be in the immediate future – we can imagine products, which improve the safety and productivity by even better integration of operator and the machine.



The Productivity Imperative
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Remote operations is a category that includes the first step in autonomous vehicles and is aided by robotics. What if we applied remote operations in our industry? Can we develop technologies that keep the operator safely on the ground in some applications?A lot of the work that’s gone into developing remote operation is based on the belief that removing the operator from the machine creates a safer environment.H.W. Heinrich, a safety engineer and pioneer of accident causation, would agree. He determined that 88% of construction accidents are caused by human error.So, what if we removed the human variable from the equation of working at heights completely? What if we placed robotic arms at the end of a boom instead of having an operator in a basket? The operator could manipulate the arm remotely while being positioned safely on the ground.The Da Vinci Surgical System has shown it is possible to perform sophisticated work with fine motor skills using robotics.Similarly, our industry could use robotics to perform various job functions on a boom lift. Some examples of robotics use include changing a light outside of a building, maintaining a building’s façade or perhaps installing a window system during new construction.With a boom lift equipped with robotics, an operator can accomplish tasks remotely from a control panel, similar to that of a gaming console, all while remaining safely on the ground.This has a potential to not only dramatically improve the safety for the operator – but also improve the productivity by allowing operators to work in environments with less fatigue – and aided by technology aids such as virtual reality.



The Urban World
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THE URBAN WORLDA third megatrend, the urban world, is rapid urbanization that will create areas of great economic power and change. Major investments in infrastructure will be required to make cities competitive and resilient.Our future is set to be urban. Today, more than half of the population live in urban areas and 1.5 million people are added to the global urban population each week. By 2050, about 66% of the global population is expected to reside in urban areas.Urbanization will further accelerate in the future with rapid industrialization in developing countries and the shift to a knowledge economy in advanced countries.Within the overall shift toward urbanization, we can expect to see megacities, green cities and smart cities begin emerging. The number of megacities will see an increase, drawing in 10 million or more inhabitants. Smart cities will pull from the fourth industrial revolution and green cities will consume fewer resources and recycle more.These emerging trends are closely interwoven with the trend towards urbanization. They will spark future innovation within our industry through the development of new products and technologies.Smart cities will be completely connected and drive for a greater number of sensors to control everything from traffic to carbon footprints.We can expect our machines to be more connected AND utilizing more green power sources.



The Digital Future
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THE DIGITAL FUTUREThe fourth megatrend, digital future, is driving significant changes in business models. Altering relationships with customers, increasing sophistication required to remain competitive, and opening new avenues to create value through features and services based on advanced analytics.Just in the last 12 months – telematics has gone from a topic discussed during sideline discussions – to the focus of discussion. While our industry is rapidly adopting the need to have capabilities to connect the machine ---and most of the discussions today focus on the additional cost of connectivity……. The cost of this technology is dropping and when combined with the higher density of data transfer that will be ushered by the onset of 5G networks….it is and will continue to enable a more connected off-highway world.Soon, we will be discussing how to utilize the data that machines provide us and how to gather even richer data thru use of advanced sensors, additionally machines will not only be connected to remote databases, but also to one another.Telematics allows fleet managers to determine machine readiness, a machine’s operational condition, or if a vehicle needs maintenance. In cases where machines need maintenance, the appropriate parts can be ordered in advance, the installation procedures made available, and the technicians dispatched in the most efficient manner possible.Job-site supervisors will be able to take comfort in knowing the location of all machines at any given time and the statistics of each machine in use. For example, it identifies the current angle and length of the boom or how many hours are available before a battery charge is required.  This information can allow more efficient planning on the jobsite.Data analytics to drive improved machine design or enhanced maintenance efficiency has been at the forefront of technological advances, but these are not the only benefits of a digital future.In many ways, digitalization is nothing new to our industry……during the 1980s and ‘90s, safety innovations such as pothole protection systems, analog envelope control, and automatic outrigger leveling were introduced – these were rudimentary forms of digitalization…..Today, engineers are continuing to focus on sensor technology.For example, presently, sensors tell a machine to stop, then reverse when whisker sensors contact an object. In the very near future, advanced sensors will be used to detect structures in a MEWP’s path, alerting the operator with an auditory warning as the machine approaches.If the MEWP continues in the direction of the structure, the machine will slow down, then stop, limiting its operation to reverse mode until a safe working distance is resumed. These next level sensors respond and correct course earlier, mitigating impact before it happens.
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While protecting the machine and its operator are important, technology’s ability to improve safety spans the full jobsite.Sensor technology is also being developed for integration into everyday jobsite wearables like safety vests and hard hats.These smart wearables use GPS to track workers and inform them of their surroundings, collecting and transmitting information in real time to machines in the area or to supervisors on the job.With an outfitted workforce, site managers will have access to information about site operations through a simple dashboard.  They will know when workers are fatigued, overheating, or not being as productive as expected.Some wearables will even have an emergency response features. When activated, it will alert emergency personnel to minimize incident response times.Safer equipment, combined with smart wearables and access control create a powerful system of checks and balances for accident avoidance, all made possible through what was once considered, or is now, the digital future.
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THE SHARING ECONOMYThe fifth megatrend, the sharing economy, is the collision of technological breakthroughs, resource constraints, and shifts in demographics that are helping to unlock dormant value in current resources.The on-demand model is a driving force affecting a wide range of industries. Instead of buying processing power or storage space – we rely on cloud computing service to do the job – this concept is nothing new to the Powered Access industry --- in fact our industry was the early pioneer of this – with large majority of our equipment today being used via a rental channel.  How will the emergence of innovative technologies allow us to further perfect this rental model – and how does an OEM like JLG support our customers – the rental company in this endeavor. While technology – by being able to create digital platforms-- has in some sense reduced the barriers to entry in the rental market --- and thus potentially allowing for even more options – these digital platforms also allow for a much better utilization of the customer and usage data – thus enabling OEM’s and Rental companies to offer more customized solutions – to enhance safety, productivity and cost of operations. 
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Imagine opening a simple app on your phone and being able to type in the exact specifications of the machine you need, along with a single quote request. You’ll receive side-by-side offers from multiple suppliers within minutes. The app based on your past history and usage – and other data analytics tool – provides recommendation on optimizing the selection and usage of the best machine for the job at hand – providing our customers with a much more customized experience. When using these apps, the general contractors would have the ability to take photos of the machine prior to use to document any dents or large scratches on the body, then upload them directly to the rental company – allowing rental company to save valuable resources during delivery and return of the machines. Support would be available 24/7 to help with any assistance required arising while the vehicle is in use.A modern society expects convenience, choice and flexibility. Peer-to-peer services are continuing to expand into many different industries, and we must follow suit and introduce it to the construction and industrial industries in a manner that will benefit our consumers.



The Worksite 
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THE WORKSITE OF THE FUTUREThe concepts that stem from these megatrends have already started to transform the access and construction industries. If you look closely around many of today’s jobsites, you’ll see glimpses of technology that although are rare today, will be commonplace on many of tomorrow’s construction projects.For example, people have been using digital technology like building information modeling, more commonly known as BIM, to efficiently plan, design, construct and maintain large construction projects. With the use of BIM and augmented reality, supervisors can place a digital construction site in front of them.By envisioning the site from start to finish, contractors can plan what machines they will need to order and at what point in the construction process they will be needed.With this type of planning, unexpected delays in the project will be minimized. It is important and many times imperative for projects to stay on track and meet the set deadlines. Using BIM can assist the contractors to meet those deadlines.Safety and productivity improvements to equipment will continue to be a key focus in the access industry.Technology will continue to be the key enabler behind these developments and the catalyst for changes to how jobsites are managed. Given the increasing speed of technological development, we can’t help but speculate about what tomorrow’s jobsite will look like and how these advances will help in the construction of buildings.
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Behind me, you’ll see a series of animated scenarios showing the different applications that occur from the start to finish on a worksite.We start with zero-emission semi-trucks delivering the machines needed to the construction site. Contractors will meet the truck drivers and first ensure that the correct equipment has been delivered. Fingerprint recognition technology will be used to check workers have received the proper training to operate the machine.Once all training and machinery has been confirmed, it is time for offloading. As a small step towards autonomous vehicles, apps can be used to remotely control the machine for quick and easy offloading.This would reduce the time it takes to manually offload each vehicle from the truck and allow for the project to begin earlier.



Aurora/Godfrey Presentation
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From a practical point of view, we have always expected autonomous vehicles to have a larger role on jobsites starting at excavation. Autonomous trackhoes will be digging trenches for plumbing and foundation while autonomous electric telehandlers deliver piping.Equipped with a terrain sensing system, the telehandler will process the sensing data to obtain a simple model of the terrain. The machine will then be instructed how to operate accurately, avoiding unwanted obstacles and delivering the piping to its correct destination.An autonomous telehandler will also be fitted with an auto suspension system, which is critical to the harmony of the vehicle. The suspension system stabilizes the vehicle by keeping the tires on the ground, maintaining proper boom position and keeping the load stable. These two systems work together to ensure the safe delivery of piping and materials.Using a charging station that is conveniently located at the jobsite, electric telehandlers and MEWPs will always be ready to use, whether to remotely deliver steel at height or to use a robotic arm located at the end of an AWP to help with welding.Safety and productivity improvements to equipment will always be a key focus in the access industry. Machines equipped with a robotic arm can be controlled remotely from the ground and assist in the manipulation of panels during the siding and glass installation process allowing workers to avoid operating at extreme heights.Robotic arms are so versatile that they can be used for nearly anything that would require an operator. We have seen robotic arms assist in welding steel and installing panels and glass windows. They could also be used for the painting of buildings.
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With the use of attachment recognition, telehandlers can easily become one of the most versatile machines on a jobsite allowing for quick changes from one job to the next.Smart telehandlers will consist of three key technologies: automatic attachment recognition, a load information system and a load stability indicator.The automatic attachment recognition system allows for the telehandler to recognize attachments on the end of the boom and displays the appropriate load chart to the operator or autonomous control system.The load management information system graphically depicts the location of the load within the load chart, providing an indication of compliance to the operator, preventing he or she from violating the boundaries of the chart.Working in conjunction with the load management information system, the load stability indicator limits operation when the load is nearing the maximum capacity of the machine. We just launched this technology in some of our telehandlers in January with plans to expand that across our entire range of telehandlers throughout rest of the year.
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Using a high reach telehandler to place roofing and HVAC machines provide increased productivity by delivering materials to workers quickly and efficiently.With the assistance of a camera located conveniently at the end of the boom and a screen located inside of the cab, operators will be able to experience a sense of increased comfort as it provides visualization to areas that operators cannot normally see. This technology will assist operators in landing loads at higher heights.
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As we near the end of the exterior construction, the last step is landscaping. A variety of different vehicles can be used to help spread mulch, plant large trees and put in the final lighting details.Electric machines used outdoors will produce no exhaust emissions or noise. Super compact telehandlers will be able to get into those hard to reach places after a building has been erected.
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The development of the oscillating axle technology planted the seed for the idea of a self-leveling chassis.The self-leveling chassis is an active frame leveling system that automatically adjusts in a longitudinal and latitudinal direction on uneven surfaces as it travels across and between jobsites.It will provide enhanced stability during use for improved operator comfort and confidence, while allowing machines to work closer to buildings to deliver greater productivity.
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Moving to the interior, contractors can use augmented reality again to determine if the dimensions of the equipment will fit in the space. With the use of a cell phone app, any product can be demonstrated in any location.When the app is opened, it will load the desired model and visualize it in 3D in the correct scale and perspective while using the camera phone .This technology helps contractors find the correct machine for the job by showing specific aspects of it. The footprint, reach and work envelope will all be visualized, ensuring accurate depictions before the machine is remotely ordered.These technologies will increase confidence that the correct machine is being ordered for the job at hand, ensuring the timely completion of the task.
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While ladders have had a dominant role in interior construction, they pose a high risk to the worker. Recent studies show that falls account for more injuries than any other workplace incident. In this line of work, ladders have always been a cause for concern because of issues with stability, over-reaching, portability and more.Job site safety is always important. Employees and employers always pay attention to it. Finding the right tools for the job isn’t always easy, but using a machine ensures there are no trade-offs needed when discussing productivity vs. safety.Replacing ladders with scissor lifts or low-level access products, like vertical lifts and alligator lifts, can ensure the safety of all workers. Lifts have numerous safety benefits over ladders and scaffolding to minimize worker risk.A lift, such as the one shown, can be used to lift both material and people for installing objects like lighting or Wi-Fi access points.Well-equipped for indoor and outdoor work, it also features enhanced detection sensors and environmentally responsible fuels.Forks allow for integrated load handling, taking people and materials to heights faster and cutting down on the time it takes to get the job done.Even with the integrated fork design, the lift retains full scissor functionality. This dual-capability allows for smarter material handling and expanded capabilities on the jobsite.In the future, machines are more productive, more advanced and more connected to anticipate challenges and redefine possibilities.As we continue towards a world where electric vehicles are our future, we can see the addition of charging stations to construction sites.The deployment of these charging stations would foster a wider adoption of photovoltaics, and it would reduce cost and improve efficiency.Workers would not have to search for an outlet for their battery powered machine.Electric machines also bring a reduction of diesel engine machines to the worksite. If you were able to use an electric machine that produced the same power as a diesel machine, and you were also able to recharge it without leaving the worksite, why use anything else? It increases productivity by eliminating the need to leave the worksite to get fuel.
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Every day new opportunities for industrial augmented reality usage are discovered and there seems to be no end in sight. In the future, we will also be able to see detailed information without stopping tasks. Help will be everywhere you look, whether it’s through augmented reality or by other means.Today, In most cases, a technician is called when a machine needs to be serviced or repaired, simply because the technician is a gatekeeper for the specialized maintenance knowledge. This is an enormous cost factor and usually requires long wait times before the technician has even arrived. As a result, the machines are at a standstill, resulting in delayed projects and lost revenue.In the future, diagnostics will be immediate with A/R service instructions with the use of how-to videos and augmented reality features to identify parts and launch service guides. The user will be able to perform many maintenance procedures on their own.For example, if the engine of a boom lift is not performing to the best of its ability, these tools can run diagnostic tests, giving immediate information about the state of the engine, and provide the user with the next steps toward solving the issue.
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We can also expect to see real time communication between OEMs, rental companies, service technicians and end-users.With a simple, flexible, easy-to-use fleet management system, equipment owners and operators are provided options for access to critical engine and equipment operational data. Data like location, engine hours, usage and fuel levels are conveniently available in real-time and accessible from a desktop or mobile device.The system will also monitor fault codes and other critical alerts, which would be sent via text and email.The data is transmitted securely from anywhere in the world using cellular technology, satellite communications, or Wi-Fi.Systems will make it easy for end-users to proactively manage and maintain their fleets by letting users enjoy the benefits of improved fleet performance and productivity, increased equipment uptime, enhanced fleet security and visibility, and reduced cost of ownership.



Data Is The Common Thread That Binds All Megatrends. 

GLOBAL 
MARKETPLACE

PRODUCTIVITY 
IMPERATIVE

SHARING 
ECONOMY

URBAN
WORLD

DIGITAL
FUTURE

Megatrends Help Establish Long-term Product Development Strategies.

Adapt core product 
performances to meet 
regional preferences.

Our self-leveling chassis 
improves productivity.

Connecting contractors to 
enable resources sharing 

across businesses.

Connecting our products 
and developing a data 

analytics protocol.

Electrified, lighter and 
narrower.

Mega Trends – Global Trends
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I hope I have inspired you to think about the endless possibilities for technology to impact our industry.As leaders, it’s our responsibility to continually move forward and drive change while understanding the history that has gotten us to where we are today.We always need to be asking ourselves: What can we do better? What are we learning from other industries? And what can we do to move our industry forward?By looking at five megatrends that are driving societal changes -- we are able to see the direction at which our world and the construction industry is headed. Technologies like robotic arms and augmented reality, along with autonomous vehicles, will soon be on every worksite.There will be a shift in materials used as we see our world move closer and closer to total urbanization.  
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Our industry has a proud heritage of innovation – and starting with the first Aerial Work Platform the world ever saw in 1969 --- we have made large strides in enhancing safety and productivity at construction sites --- but as we look towards the next 50 years of this industry --- we can all agree --- that it is not only in our best interest to innovate --- but it is what the men and women who depend on us to keep them safe require of us.



Thank You
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Regardless of our role – in the construction value chain --- we have a part to play in developing, enabling and accepting technology that benefits society at large --- and making the construction equipment industry --- not the laggard of adopting technology – but the driver. Let’s look beyond our traditional sources of inspiration so that we can one day see this technology come to life.The future of the industry is in our hands.And the future is now!
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