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Good afternoon. Technology is today disrupting the way utilities run their business operations. The utilities industry is investing more and more in IT and communication solutions, not only to streamline operations, but also to enable consumers to take conscious decisions on their energy use. However, the potential of technology to unleash new business opportunities in the utilizes sector is tremendous.
My name is Luis Molero, and in my lecture today I will describe Ericsson’s view on how utilities are migrating from standalone smart metering to the open ecosystems of the Internet of Things, in order to capture new revenue-generating opportunities in the new era of digitalized utilities.   
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As we speak, rapid industry transformation driven by digitalization is underway. It is affecting all industries, and the utilities industry is no exception. Industries worldwide have to evolve and embrace change in order to succeed in this new world.

This technology-enabled transformation is happening at all levels of business operations:

From Infrastructure, where the 3 enablers of the Networked Society – 5G, IoT & Cloud – are driving massive change in how technology is built and deployed. For example, the Cloud, which provides the basis for computational elasticity and scalability, is turning ICT infrastructure from rigid, purpose-built to flexible, multi-purpose. Likewise, next-gen mobile networks of 5G will be used for multiple purposes by all industries.
to Processes, with data and analytics, which shift technology from the backroom of the tech department & a cost center to the boardroom with a business, customer-driven & revenue-generating agenda
to Business Models, as the vertical silos of M2M are giving way to the Internet of Things, the operational silos – not only within industries but also between different industries – are being broken down. Companies have to innovate and collaborate across industries & ecosystems to remain relevant in a digitalized world

In the end, in this collaborative and open environment, we are looking at ecosystems of ecosystems
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We are certainly on the beginning of a massive business opportunity. The Internet of Things, which has drawn rapid developments within the IT, OT and telecom industries, is exciting because it promises to totally change how we live and help businesses create new ways of operations and new ways of offering products & services.

Numerous studies have attempted to quantify the opportunities brought about by the rise of IoT, some from a connections perspective, other from a spending or value to society point of view.

For instance

According to Gartner, 43% of enterprises globally were at various stages of IoT adoption last year, and 80% of US enterprises will have implemented IoT by 2018
In a recent release of Ericsson’s Mobility Report, we predict that 1.5 billion new IoT devices will be added globally in 2017 – that’s 4.1 million new devices connected everyday. We also predict that there will be 18 billion IoT connections by 2022 – bringing 5-year compound annual growth to 21%
A number of analysts, including IDC, McKinsey and AT Kearny predict that the global economic impact of IoT will be in the range of several trillion USD by 2020, with at least one trillion euro corresponding to the 28 EU countries 
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Fundamentally, the Internet of Things – with valuable real-world, real-time insights at its heart – helps companies either make money externally or save money internally.

In terms of external drivers, the Internet of Things enables product and service transformation, such as new digitized offerings, or products offered as a Service, leading to better, smarter and more customized offerings, and opportunities to grow and diversify revenues either through new services or entering new markets.

Internally, insights from smart assets can lead to business automation, resource optimization and efficient operations.

Overall, the global market for the Internet of Things remains quite nascent and we are still largely in Phase 1, which is all about device connectivity and infrastructure setup, and the main activity is about connecting things and collecting data. One could say Phase 1 is still very much M2M flavored – and security around networks and devices dominates. Phase 1 activities will continue well into 2017.

The market is moving into Phase 2 quickly, where platforms, software and analytics take center stage to make sense of the data collected and bring new applications and use cases. We expect Phase 2 activities, centered around data with data security at its heart, to drive the market until 2020.

After that, we will be entering Phase 3, where we can expect to realize the full promise of IoT through cross-industry fertilization and new business models thanks to the horizontal approach, open environments and ecosystem partnerships. Here, transactional trust will be key as new business models demand that data be sent and received from any unrelated devices.  
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As we just mentioned, connectivity is one of the key components during the first stage of the IoT market development. The type of access required will depend on the nature of the application. Some IoT devices may be served by radio technologies that operate on unlicensed spectrum with limited bandwith, QoS and security requirements, such as Sigfox and LoRa. However, Ericsson believes that most IoT devices will be served using cellular technologies, offering advanced QoS and security mechanisms and running on licensed spectrum. 

With new standards specifically targeting the connectivity requirements of Massive Internet of Things (IoT) applications, such as Extended Coverage GSM, LTE-M and NB-IoT, cellular networks can deliver reliable, secure and diverse IoT services using existing network infrastructure.
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New cellular IoT technologies will address the main challenges of massive IoT, including:

The firs tone is device cost. In this sense, cellular technologies will bring the economies of scale of global standards, together with the cost reduction (compared to standard cellular technologies) associated to reduction of components and limited functionality. The aim is for Massive IoT devices to cost below 5 USD, with a vision of costs reaching 1 USD.
The second one is battery life – many IoT devices will be battery-powered, and often the cost of replacing batteries in the field is not viable. New network software introduces power-saving functionality, allowing for more than 10-years of operation on a single AA battery.
The last one is coverage – deep indoor connectivity, together with large scale coverage, is a requirement for many applications in the utility area. Cellular technologies can benefit not only from high coverage levels of existing networks, but also from the improved coverage of up to 20dB provided by the new cellular IoT technologies

Additional challenges include the scalability required to connect millions of IoT devices, and the diversity of requirements (from massive to mission critical IoT).




A h o r iz o n t a l  p l a t f o r m  f o r  
b u s in e s s  c r it ic a l  s e r v ic e s

Network Connectivity

ER
IC

SS
O

N
 

Io
T

AC
C

EL
ER

AT
O

R

CONNECTIVITY MANAGEMENT

Industrial Applications

P
ro

fe
ss

io
na

l S
er

vi
ce

s

DEVICE & DATA MANAGEMENT

MARKETPLACE & EXPOSURE

ORCHESTRATION, INTEGRATION, 
AUTOMATION & BILLING

Presenter
Presentation Notes
In the second stage and beyond, basic connectivity needs to be complemented with IoT platforms, software and analytic. 

This figure represents what a typical IoT platform is about. Some of its main components are, from bottom to top:

Connectivity Management: this component facilitates interworking with different connectivity options, and it simplifies connectivity management with consistency and efficiency, ensuring optimal connectivity for each use case and device situation, and simplifying the management of the connection lifecycle.
We next have the Device & Data Management. This component facilitates (1) device onboarding with multiple protocol and connectivity variants supported; (2) device management with lifecycle, configuration and firmware fine grained control; (3) data management, including data model onboarding and adaptation; and (4) security, providing encrypted communications and secured data storage
On top of Device and Data Management, we next have the Orchestration, Integration, Automation & Billing component. This layer facilitates orchestration between different vertical silos, as well as also with the customers IT systems. Additionally, it takes care of exposing the right capabilities in a controlled manner, and also includes data analytics and monetization  
Finally, in order to truly create ecosystems of ecosystems, one more layer is required. The Marketplace & Exposure component capture the power of innovation by enabling different ecosystems to interact and grow, leveraging on the strengths of the developers community to extend to cross-domain value chains. 

From a business model perspective, these types of IoT platforms may be offered on as-a-Service model. This business model will allows customers to focus on their core business and the end users value, while enabling risk reward balancing, reducing the investment required and paying only as the system grows. 
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Let us see a practical example of the value of horizontal IoT platforms in the energy industry.

One of the first steps of the smart grids transformation is typically the deployment of smart metering solutions. By nature, smart metering requires bidirectional non-real time communications, very commonly based on worldwide standards such as DLMS/COSEM. Meters will connect with central IT systems that will take care of connectivity management (typically based on PowerLine (PLC) and cellular communications), device management (installation, configuration, commands, removal, synchronization, firmware update, etc.), as well as data collection and management. With 15-minute granularity, these IT systems will typically collect data such as 15-minute load profiles, daily and monthly billing data, instantaneous values, as well as other data such as meter events and configuration data. Additionally, advanced smart metering systems already implement basic orchestration functionality, supporting the forwarding of events to other systems such as workforce management, outage management, or fraud management systems.

In some markets, energy retailers are starting to explore the connected home opportunity. These type of solutions typically require bidirectional real time communications, using IoT standards such as LWM2M, COAP, IPSO or OSGI). In order to guarantee customer satisfaction and service responsiveness, sub 10s delay needs to be achieved for data update, and sub 1s delay for command execution. Connected home solutions typically start with energy consumption, and evolve to include: smart lighting, comfort living, and security.

Finally, other service domains include Electric Vehicle charging, which requires bidirectional real time communications with sub 1s latencies and dynamic power adjustment to avoid power interruption; and smart city applications such as public smart lighting and other. 
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In an IoT context where cross-domain interactions contribute to generating additional customer value, there will be a need for horizontal platforms that allow different service domains to interact.  

For example, smart meters and smart appliances need to interact in order to effectively achieve expected benefits for DSO and society. According to a recent study from ESMIG, if 30% of UK households made full use of smart appliances for creating flexible demand, the savings would be €490 million per year, or €4.9 billion over 10 years. At the same time, the consumer participation would create 1,198 MW of total flexible capacity with a payback time of 3 years. Interaction between smart metering and smart home domains, a high frequency at which data can be updated and made available, a standardized interface for the visualization of electricity consumptions, market conditions and price options, as well as price-based demand response programs such as Critical Peak Pricing (CPP) or Real Time Pricing (RTP), are all fundamental to enable consumers to participate in the flexibility markets and help achieve expected savings.

Another example is Smart Mobility. There are up to 500 startups currently operating in the field of smart mobility in Israel, according to a recent report from Roland Berger. The adoption of the Kyoto protocol, which sets out the objective of reducing emissions by 25-40 percent by 2020 (compared to 1990 levels) and 80-95 percent by 2050, is a key driver of the adoption of electric mobility. By 2025, 25-35% of all vehicles are expected to be Electric Vehicles (either Battery Electric Vehicles or Plug-in Hybrid Electric Vehicles). Charging an electric vehicle is equivalent to the consumption of a regular home during two days. Therefore, the impact of electric vehicles on the grid cannot be underestimated. When charged at home, Electric Vehicle charging requires tight coordination with smart metering and customer care and billing systems in order to enforce load limiting policies and provide a single billing logic to the end customer. When charged at public spaces, multi-sided sustainable business models are required in order to justify the high levels of investment required for setting up nationwide networks of electric vehicle charging stations. In both cases, service capabilities may need to be exposed in order to provide mobile apps that can monitor battery levels, and recommends best moment for charging based on location, Real Time Pricing based on grid load, or commercial tariffs such as Time Of Use

With some imagination, we can envision how further cross-domain interaction may be helpful in the construction of advanced use cases, such as connected public lighting for energy efficiency, multi-sided models for cellular site location, EV charging, Smart parking, etc.

In the next slides we will see some examples of how the Internet of Things can be used to generate additional customer value.



USE CASE # 1 - SMART HOME
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The first example lays within the connected home domain. Ericsson recently conducted a market survey in five countries (USA, Chile, Spain, Sweden and Russia), representing almost 300 million people. This survey included a quantitative study with 20 minute interviews to over 1.000 respondents, and a qualitative survey, with ten 2,5-hour interviews. Respondents were asked about their interest in a number of smart home services such as: home security, energy-related, housekeeping, entertainment, health and wellness, socializing, organization, and grocery shopping. When asked about consumer preference as to which company they would prefer to contract connected services from, utility companies together with telco providers and electronics manufacturers, stand close after home security companies.

This clearly indicates that utility frontrunners have a real opportunity to drive revenues by exploring the connected home opportunity.    

Country selection: Somewhat representative (USA and Sweden as ICT hotspots, industrialized and emerging markets, nordic / mediterranean market

Research target group not fully globally representative but qualified to have a oppinions (“thought leaders”) to help us to understand which way this market will develop

Qualitative Methodology Overview
10 - 2.5 hour in-home interviews 

Target Respondents
Families in highly connected homes:
Have connected abilities in 2 out of the 4 areas in their home: utilities, appliances, home security, Grocery Shopping
Some use services like AT&T Digital Life or Comcast Xfinity Home
Have optimistic outlook/attitude on connectivity: find it appealing, see it as cutting edge
Head of household also completed a pre-work homework assignment. 

Quantitative Methodology Overview
Online Quantitative Survey in 5 Key Ericsson Markets
Interviews conducted December 1 – December 19, 2014

Target Respondents
Must have a smartphone
Ages, balanced by age and gender  
US: 21 – 69
Non-US: 18 – 69
Household Income (minimum):
US: $25,000 annual
SP: 900 Euros monthly
SW: 199,999 kr gross yearly
RU: 7,000 Rubles monthly
CH: 150,000 Chile Pesos monthly
Oversample for Families, minimum of n=500 per country

Multi-client study: acquired report from F&S

Across the countries in the study Alarm and Home security companies are seens at the preferred companies to offer integrated home solutions. The Electronics manufacturers also come out as a strong option . In Chile The ISP and the Mobile operator receive the highest scores.
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A notable example of the benefits of IoT in the smart home domain can be found in the SmartEnergyCity initiative within the Stockholm Royal Seaport project. 

The Stockholm Royal Seaport project has ambitious plans to create an urban district of 10,000 apartments and 30,000 workspaces that are both climate-positive and free of fossil fuels by 2030. An underlying smart grid system will connect apartments, meters, buildings, vehicles and harbor facilities, powered by an open technology platform. From this platform, new applications can be built for city management and smart street lighting, as well as transport, education and health services. 

The SmartEnergyCity initiative is one of the largest consumer behavioral research projects worldwide. It encompasses 154 households in the area of Stockholm Royal Seaport. The habitants move in to a home where automation has taken a step further, encompassing heating, lighting, EV-charging and normal household appliances such as washer and dryer.

Let us now watch a video describing the SmartEnergyCity initiative.
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As a summary, the technology developed for the SmartEnergyCity initiative, allows end customers to have increased control about their energy usage, by providing near real time feedback about consumer behavior, and the possibility to remotely control energy consumption. This allows end customers to:

Control when users do their laundry, or charge their electric car, by choosing when users want such activities to be finished. The system will select the best time to start and end, selecting cheapest or most environmentally-friendly times, depending on the customer profile
Users can also monitor the power generation of their solar panels, or monitor power consumption in individual outlets thanks to the use of a number of smart plugs. Users can also select the temperature of each individual room, in order to optimize their heating consumption, and also set dimmers for ceiling lighting in each room. 

This pilot will shed new light about the success of demand flexibility programs when combining smart meters and smart appliances with implicit demand flexibility programs based on real time pricing.
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There are still no definitive results from this trial, which is still ongoing. However, some early results show that there are positive signs of energy efficiency and load shifting in some customer segments, where values of 10 to 15% are expected. When it comes to usage of the system, over 50% of the customers use the system on a regular basis.

However, the main concern about this type of services, beyond their impact on end customers behavior, I whether or not there is a sustainable business model to justify the investment needed in this type of services, form smart appliances and smart lights to smart plugs. What are the services that the end customers are more willing to pay for?. And will the value associated to such services compensate the investment needed to offer them?.     
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The second example is related to how horizontal IoT platforms can help develop sustainable business models around electric vehicle charging. 

The next big obstacle for Electric Vehicles is the widespread availability of a charging infrastructure. It is the chicken-and-egg problem. In order for Electric Vehicles to dramatically expand, consumers need to have access to charging infrastructure. But before investors are willing to pour large amounts of money into charging, they need to be assured there’s significant demand. It is not only the availability of charging stations, but also a grid that is ready to supply the required power. In a street with 10 homes, for instance, charging vehicles for each residence could double the load, especially at peak hours. 
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In order to solve this vicious circle, Ericsson and Landmark Dividend have teamed up to build communications infrastructure for its intelligent microgrid ecosystem across North America. 

Landmark Dividend is, since 2002, a North American industry leader in developing & acquiring real estate interests underneath cell towers, billboards, wind turbines, solar projects and electric vehicle charging stations. Landmark currently manages approximately 4,000 individual ground leases, with a capital base of more than 1 Billion USD. 49% of their rental revenues come from mobile operators, and the remaining 51% is equally distributed between outdoor advertisers, tower companies and renewable power generation.

Landmark Dividend is a frontrunner and is decidedly investing in deploying largescale electric vehicle charging network, using a multi-party and sustainable business model that guarantees, in most cases, a ROI of less than three years.  
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In a nutshell, Landmark Flexgrid program consists of deploying supercharger stations together with a number of additional services, from hosting space for mobile operators radio equipment, wireline and wireless connectivity for landlords, and energy services for both landlord as well as electricity distribution companies or DSOs. 

This multi-sided business model provides the following revenue flows: 
Charging station service towards Electric Vehicle partners, such as Tesla
Mobile network operator site rental, where Landmark Dividend offers both the infrastructure and the passive components (such as fiber optic, rectifier, cabling, etc.). The operator provides the base band and radio units. Up to 3 mobile operators with up to 9 macro cells can be hosted in a single smart pole. Mobile operator site rental revenues average between 40 and 50 thousand USD per year for each site.
Additionally, fiber connectivity as well as up to two different radio networks can also be provided to landlords and other customers, from LTE connectivity for kiosks and digital signage, wifi radio access, broadcast media & advertising network services, or IOT & Sensor network services

On top of telecom services, Landmark Dividend also plans to offer a number of energy-related services, including:
First, Public Safety grade energy services to landlord, guaranteeing the security of energy supply through the use of advanced batteries
Second, Energy services to the electricity companies, where Landmark Dividend will use its batteries to power up grid for 15-minute grid stabilization during peak periods, and related Energy Management software. The electric company will be able to acquire extra capacity, based on additional batteries today, but which can be expanded to use the batteries of the Electric Vehicles in the future. A 1,5MWh battery system will help save around 140.000 USD/year in spinning reserve. In the future, batteries deployed will be up to 20 times larger
Finally, Electric Vehicle partners such as Tesla can also benefit from important savings associated to the deployed load control systems. The effect of the peak shaving accomplished by such power control systems can account for up to 16.000 USD per month, which represents a savings of around 40% compared to charging during peak hours.
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Landmark Flexgrid program has already been deployed in North America and Canada, and it is expected to be expanded to other countries, being Israel also in the list of countries planned for Flexgrid deployment in 2018-2019.
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This slides shows some of the street lighting poles currently deployed under the agreement with Landmark Dividend. The ones on the left side are called Landmark Flexgrid T2 sites, and it includes both low power and high power solutions. The base typically hosts the fiber optic splitter as well as the AC/DC power module, together with the base units. In some cases, the radio units are also located in the base. The antennas are typically placed at the top of the pole, inside the radom. 

The pole on the right hand side is the new Landmark Flexgrid™ Vertex site, which increases its space capacity to host up to 3 mobile operators with up to 9 multi-vendor macro cells, therefore expanding the revenue generating potential of the solution. 



› Societal and environmental benefits of EV deployment
› Reduced energy consumption (>40%) through power control and peak shaving
› Sustainable multi-sided business model to justify investment in EV charging 

infrastructure
› Improved connectivity options provide greater value to end customers
› Grid level storage enables grid balance and load optimization, increasing the 

DSO operating reserve  
– In a future phase, EV battery can also be used as supplemental reserve 

› Reinforcement of energy supply through the use of advanced storage
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Additionally, the solution can also be expanded to include additional smart city services, such as connected public lighting, and other IoT services such as smart parking. By building sustainable business models that allow to put an end to the EV charging stations vicious circle, both the societal as well as the environmental benefits of electric vehicles can be realized, including the reduction of energy consumption and the reinforcement of energy supply,  therefore reducing the investment required by grid operators to support the increased demand of electricity. Additionally, the improved connectivity options supported by the Flexgrid solution provides greater value to end customers.
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3. Cellular technologies will play an important role in connecting “things”

4. Horizontal cross-domain platforms will enable new services and multi-sided business 
models that will change the landscape of the energy business
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So, as a summary:

The industry, as a whole, and specially the utilities industry, is undergoing a profound transformation, from silos to an ecosystem of ecosystems. Decarbonization, decentralization and digitalization trends are impacting utilities as an industry 
The Internet of Things (IoT) as a key enabler of this transformation, and stakeholders need to move ahead from a first stage of connecting and collecting, to a later stage of analyzing and transacting. In this evolution towards full Internet of Things deployment, Ericsson believes that cellular technologies will play a very important role in connecting “things”, thanks to a few characteristics such as being standards-based, the support they provide for massive and mission critical requirements, and the use of licensed bands as key differentiators. 
Finally, Ericsson believes that horizontal cross-domain platforms will enable new services and multi-sided business models that will change the landscape of the energy business. In this new battleground, new competitors and new partnerships will, for sure, reshape the energy business
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