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PREFACE

THE 4TH INDUSTRIAL  
REVOLUTION IN 
TRANSPORTATION

T here is a significant opportunity for 
entrepreneurs, tech innovators, and investors 
to create the Fourth Generation Industrial 

Revolution. This revolution is reshaping global 
transportation and the smart cities of the future. 
According to the World Economic Forum, about 
70% of the world’s population will live, commute 
and work in urban areas by 2050. Between 
now and then, cities and suburbs will undergo 
significant transformations to create sustainable 
living conditions for their residents. This requires 
the optimization of how people and things flow 
throughout the world. Mobility and energy are the 
twin pillars of these transformations, and both will 
require radical adaptation and significant capital to 
meet demographic and economic growth without 
increasing congestion and pollution. This will create 
the innovation opportunities to generate alpha while 
making a significant impact for the environment. 

As cities become more urbanized, they will require 
more agile transportation, mobility, and decentralized 
energy solutions. These emerging platforms are 
sustainable, affordable, secure, and grow more 
intelligent over time. When integrated with customer-
centric infrastructure and services, the convergence of 
energy and mobility in transportation will be critical 
to the livelihood of cities. 

Connected mobility is a prime example of the Fourth 
Industrial Revolution as it undergoes transformation, 
becoming more complex than ever before, with 

rapidly evolving technologies, emerging innovative 
business models and shifting regulatory landscapes. 
These are exciting times in which new technologies 
allow people to rethink the way they live in a more 
sustainable and efficient manner. 

Mobility connected technology solutions will affect 
all forms of transportation—land, sea, and air, 
creating impact through an interdependent, cleaner 
more efficient sustainable transportation grid for 
ecosystems of the future. This global trend will 
be led by “New Economy” technology solutions 
powered by artificial intelligence. Smart mobility 
in transportation. Smart services, devices, and 
homes—creating more intelligent environments 
embedded with cognitive architecture. These are the 
foundations of tomorrow’s cities, which are being 
realized today. This confluence of forces is the very 
intersection in which a $15 trillion dollar market will 
emerge surrounding transportation. 

The transformation in passenger travel, public 
transportation, last mile delivery, route optimization 
and long-haul transport will be led by software 
applications in connected services, telematics and 
logistics, alternative fuel vehicles, infrastructure 
support and smart grid applications. The spending 
needed to support these components is expected 
to be at least $3.5 trillion over the next ten 
years. This change is a fundamental departure 
from past incremental advancements in vehicle 
development led by global auto OEM’s, but instead 
is led by software applications combined with 
complimentary hardware to provide technology 
solutions driven by global government regulation, 
grass roots development, entrepreneurial spirit, and 
end customer demand. 

 » The global transportation market represents 
$16 trillion or 15% of the global economy, 
and it is undergoing massive change with 
technology driving the transformation: 

 » The global smart transportation market is 
forecasted to climb to $285 billion by 2024 
with a CAGR of 22%

 » Connected mobility and services will exceed 
$220 billion by 2022

 » Mobility connected solutions include many 
traditional VC markets including: big data, 
real time analytics, connectivity, cloud-based 
apps, data-enabled semis, and more  

Garrett Van Wagoner
Managing Member 
Van Wagoner Ventures

Nikos Acuña
Partner
Van Wagoner Ventures 
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OVERVIEW

V an Wagoner Ventures has crafted an 
intriguing thesis that has led to a sharpened 
focus on the ROI potential of a mobility 

connected transportation grid that will also sustain 
significant environmental impact. Through due 
diligence and ongoing research in recognizing new 
disruptive technologies fundamentally changing 
traditional vertical markets and by developing 
relationships with industry 
consultants, fleet managers, 
public officials and thought 
leaders, we have used this 
domain expertise to reach the 
following conclusions:

 » Environmental, social, and 
governmental initiatives as 
a result of climate change 
are driving awareness 
and urgency for resource 
optimization, sustainable 
energy, and alternative 
fuel projects at a global 
scale. As a result, impact investing will 
accelerate innovation for these projects. 

 » The $1 trillion transportation vertical is being 
disrupted by Fourth Industrial Revolution 
start-ups utilizing software technology to 
design and integrate standard components 
creating fundamentally new solutions for 
global markets.

 » The OEM’s and their Tier 1 partners are  
likely to follow rather than lead, allowing 
significant market presence to develop for  
the “New Economy” leaders in each of  
these traditional verticals.

 » Lack of competition for deal flow stems from 
VC’s lack of focus on this vertical, being 
deemed too painful given past experience, 

too capital intensive or the 
technology is not disruptive 
enough for today’s VC models.
 » A confluence of solutions 

are beginning to create a 
broader ecosystem across 
autonomous systems, predictive 
analytics, IoT, logistics, smart 
city platforms, transit, and 
more—building a foundational 
infrastructure for an overarching 
smart grid. 

This paper explores the 
macrotrends that are driving 

innovation for the Fourth Industrial Revolution, 
why these trends pose a significant opportunity for 
entrepreneurs and investors, revealing insights with 
deep implications for future growth and innovation. 
These trends validate an investment thesis for 
building the smart grid of the future, and illustrate 
how investors can take part in generating alpha while 
making a significant impact toward building a cleaner, 
more sustainable, and intelligent global ecosystem. 

5Electric Vehicles for Smarter Cities: The Future of Energy and Mobility

Mobility is going to change rapidly in the coming years as elec-
tric vehicles (EV) proliferate, ride sharing continues to grow, and 
eventually autonomous vehicles (AV) enter urban fleets. This is 
especially true in cities where new forms of mobility are concen-
trated and where investment in supporting infrastructure is need-
ed to accommodate this growth. These changes coincide with 
the evolution towards cleaner, more decentralized and digitalized 
energy systems and services, and increasing electrification. 

Today, public- and private-sector stakeholders deploy 
policy, infrastructure and business models based largely 
on current patterns of mobility and vehicle ownership. The 
uptake of privately owned EVs is encouraged, while business 
models for charging stations vary, as they are deployed 
or operated by a range of players – public agencies, car 
manufacturers, energy companies and pure players. Limited 
interoperability and digitalization of infrastructure can make 
broad customer engagement challenging. Outside the energy 
sector, awareness of energy-related issues is low. Mobility 
integration with electricity system and grid edge technologies 
is emerging. As a consequence, EV charging could create 
local constraints and stability problems on power networks 
and reduce the environmental benefits of electrification. 

There is an opportunity to design a different future, and reap 
both environmental and economic benefits with a call to 
action around the following three principles to be acted upon:

1. Take a multistakeholder and market-specific approach: 
First and foremost, a market-specific approach that considers 
all relevant stakeholders should be applied to new mobility 
patterns with smarter and cleaner energy systems (see Figure 
1). Energy, mobility and infrastructure enterprises, along with 
policy-makers, regulators and urban planners, can collectively 
define a new paradigm for cities. The paradigm would go 
beyond today’s industry divisions in search of complementary 
municipal, regional and national policies. 

The investment and infrastructure to support electric mobility 
will vary significantly from one place to another, thus any 
approach needs to be market specific. Local stakeholders 
should plan for electrification while taking into account local 
characteristics, especially: urban infrastructure and design, 
the energy system and the culture and patterns of mobility.

2. Prioritize high-use vehicles. The focus should be on 
electrifying fleets, taxis, mobility-as-a-service vehicles and 
public transport, which will have a greater impact as these 
represent a higher volume of miles travelled. Although 
personal-use vehicles will likely remain a significant portion of 
the vehicle stock for many years, they are on the road less 
than 5% of the time, representing a low volume of overall 
miles driven. 

3. Deploy critical charging infrastructure today while 
anticipating the transformation of mobility. To keep pace 
with growing demand and to address range-anxiety issues, 
charging infrastructure is needed, especially along highways, 
at destination points, and close to public transport hubs. To 
minimize the risk of stranded investments, future mobility and 
vehicle ownership patterns should be considered, as some 
current charging locations (i.e. in apartment buildings, at 
parking meters along city streets) may not be needed in the 
future. The infrastructure should be deployed in combination 
with grid edge technologies – such as decentralized 
generation, storage, microgrids and smart buildings – and 
integrated into smart grids, to fully exploit the flexibility of EVs 
while enabling the stability of the energy system. Digitalization 
would help simplify and enhance the customer experience, 
support efficient infrastructure deployment and management 
as well as enable new services associated with electric, 
shared and autonomous mobility. Charging stations can 
become hubs for smart-city services.

Overview

Figure 1: The convergence of mobility and energy futuresFigure 1: The convergence of mobility and energy futures 

Makes customers active 
parts of the system, 

though requires significant 
coordination

Allows for open, 
real-time, automated 

communication 
and operation 

of the energy system

Critical to long-term 
decarbonization goals and will 

be a relevant decentralized 
energy resource

System takes 
over driving completely for 

all street types, speed 
zones and environment 

conditions

Increases the overall 
use of the mobility 
assets based on 
customers’ needs

The future of mobility will be  
autonomous, shared and electric 

The future of energy will be  
electric, decentralized and digital 

SOURCE: WEF (2017), Electric Vehicles for Smarter Cities

Significant impact can be made to create 
a cleaner, more efficient, and more 

intelligent ecosystem. In addition, alpha 
will be generated in this vertical and 

firms with the domain knowledge and 
refined investment thesis can capture 
it. Those that have the expertise will 

play a key role in building a new global 
infrastructure. 
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As cities become more urbanized, 
they will require more agile 
transportation, mobility, and 
decentralized energy solutions.
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GLOBAL INITIATIVES FOR SUSTAINABLE FUTURES 
Following the 2015 United Nations Climate Change Conference (COP21) agreement in Paris, many countries and 
cities have announced goals to eventually ban internal combustion engines. The European Commission also released 
the Clean Mobility Package in November 2017 to set new CO2 emission standards and guidance for cleaner mobility. 

URBANIZATION
The accelerated growth of urban populations imposes higher requirements on the infrastructure around cities and is 
responsible for a greater demand on such services as health care as well as food, energy and safety. Although cities 
only occupy a half percent of the land area worldwide, their residents consume 75 percent of natural resources. This 
raises questions about whether the existing social or physical infrastructure can accommodate such growth and where 
the priorities lay in terms of needed investment. Conversely, there are also areas of depopulation where the precisely 
opposite issues are at play. With increasing urbanization comes the need for flow optimization within transportation 
and the distribution of goods and services. This is where smart grid innovators and investors can play a key role. 

ELECTRIFICATION 
Rising electric vehicle adoption rates. The increasing penetration of EVs in the auto industry seems unavoidable.  
The United States government estimates annual plug-in EV sales of 1.3M by 2025, and GreenTech Media predicts  
a total of 11.4M EVs will be on the road by that year. Bloomberg New Energy Finance projects that by 2040, 35% of 
all vehicles sold will be electric. 

As the market for electric vehicles (EVs)—including fully electric vehicles and plug-in hybrid electric vehicles— 
and the demand on the U.S. electric grid continue to grow, EVs have the potential to help balance loads and improve 
the resiliency of our nation’s electricity infrastructure. Vehicle-to-grid (V2G) technology makes it possible to store 
surplus electricity generated from intermittent renewable solar and wind sources in EV batteries during non-peak 
periods and feed power back to the grid when needed, enhancing grid stability  
and reducing electricity costs at peak hours.

MACRO TRENDS SNAPSHOT
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INTERCONNECTED MOBILITY 
Mobility is going to change rapidly in the coming years as electric vehicles (EV) proliferate, ride sharing continues 
to grow, and eventually autonomous vehicles (AV) enter urban fleets. This is especially true in cities where new 
forms of mobility are concentrated and where investment in supporting infrastructure is needed to accommodate this 
growth. These changes coincide with the evolution towards cleaner, more decentralized and digitally-enabled energy 
systems and services. Increasing electrification is not only a central theme, but a foundational driver of innovation in 
this context.

IoT devices are flooding our world. Gartner forecasts that 6.4 billion connected devices will be in use worldwide 
in 2016—up 30% from 2015—and will reach 20.8 billion by 2020. In 2016 alone, 5.5 million new devices will be 
connected each day. 

For utilities, the smart grid era unleashed not only millions of these new IoT devices, but also more data that utilities 
need to analyze and understand to make better decisions about their networks. 

ARTIFICIAL INTELLIGENCE
The importance of artificial intelligence among other automotive industry trends is explained by its ability to make 
perceptions and real-time decisions. Namely, these are within the power of Machine Learning, which is a subset of 
the AI domain. The latest achievements in self-driving car technology show machine learning algorithms can be 
applied to a broad range of solutions—from assisted driving, self-parking, and sensing, to complete communication 
with intelligent systems in cities. AI will play a key role in creating more frictionless experiences that span from 
AI concierge systems and last-mile delivery services made standard by Amazon, to more commoditized luxury 
transportation services. 

DISTRIBUTED ENERGY INFRASTRUCTURE 
Drawing parallels to the media industry and the internet revolution, it is possible to expect that customers will 
participate differently from before. Customer expectations continue to escalate as predictive solutions disrupt analog 
systems and business models. The role of the grid is evolving beyond supplying electricity and becoming a platform 
that also maximizes value of distributed energy resources. Revenue models will see a smaller share of income derived 
from centrally generated electrons, but could be compensated by revenue from new distribution and retail services. 
Individual customers will be able to select the technologies of their choice, connect them to the grid and eventually 
transact with other distributed and centralized resources. This smarter, more decentralized, yet more connected 
electricity system could increase reliability, security, environmental sustainability, asset utilization and open new 
opportunities for services and business. Personalization is a key factor in optimization, as consumers become more 
cognizant of where their time and resources are being invested.

GRID EDGE COMPUTING
Grid edge technologies are paving the way towards a new energy system that will unlock significant economic and 
societal benefits. However, there is a great risk for value destruction if the system fails to efficiently capture the value 
of distributed energy resources, which could leave generation or network assets stranded and see customers defect 
from the grid. This risk represents one more reason to identify and take the right actions that will accelerate and make 
the transition cost effective. 
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PART ONE: GLOBAL TRENDS  
TOWARD SUSTAINABLE FUTURES 
CLIMATE GOALS 

R ecent international negotiations and 
domestic policy developments have 
generated interest in current and projected 

U.S. greenhouse gas (GHG) emission levels. GHG 
emissions are generated throughout the world 
from millions of discrete sources. Of the GHG 
source categories, carbon dioxide (CO2) emissions 
from fossil fuel combustion account for the largest 
percentage (77%) of total U.S. GHG emissions. 

Norway, the Netherlands, France, Germany, the 
UK, China and India have all made announcements 
indicating their intentions to eventually ban the 
production and sale of cars that run on fossil fuels. 
Cities including Athens, Madrid, Mexico City, Paris 
and Stuttgart have announced plans to ban diesel 
cars by 2030 or earlier. Car manufacturers followed 
these regulatory commitments with their own 
pledges to move away from the production of ICEs. 
BMW plans to mass-produce EVs by 2020, offering 
12 models by 2025. Renault plans to produce 20 
electrified models by 2022, including 8 pure EVs. 
Volkswagen will invest up to $84 billion in battery 
and EV technology to electrify all 300 of its models 
by 2030. Volvo has committed to fit every car it 
produces by 2019 with electric or hybrid engines. 

Chinese Leadership. China set a timeline of 
peaking its CO2 emissions around 2030, and has 
indicated it plans to ban the production and sale 
of fossil fuel cars in the near future. Increased 
electrification of mobility coupled with more 
renewables in the energy generation mix have 
become a crucial part of the solution. 

In the past several years the Chinese government 
has rolled out subsidies for EVs in an effort to 
reduce fuel imports and improve air quality, 
overtaking the US in the total number of EVs on the 
road (650,000) in 2016. To support growing demand, 
the country has built 107,000 public EV charging 
outlets, significantly outpacing other countries.

Following the 2015 United Nations Climate 
Change Conference (COP21) agreement 
in Paris, many countries and cities have 

announced goals to eventually ban internal 
combustion engines. The European Commission 

also released the Clean Mobility Package in 
November 2017 to set new CO2 emission 

standards and guidance for cleaner mobility.
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T he electric power sector contributes the 
second largest percentage (35%) of CO2 
emissions from fossil fuel combustion (one 

percentage point behind the transportation sector). 
But based on the thesis presented in this paper, 
smart grid solutions could have an incremental 
impact on reducing GHG emissions through 
distributed energy utilization and optimization. 
As a result, the virtuous cycle of efficiency through 
electrification, decentralization, and digital 
transformation will have compounding effects on 
the reduction of global carbon emissions.  

Environmental benefits: According to the U.S. 
Department of Energy (DOE), transportation is 
the largest emitter of carbon dioxide in the United 
States, accounting for roughly one-third of all CO2 
emissions. Inherently clean electric motors are more 
than three times as efficient as gasoline engines; 
transport electrification will cut greenhouse gases 
significantly. The environmental advantages of 
electric transport are such that even if EVs were 
initially powered by electricity generated solely 
from today’s relatively dirty coal power plants, 
EVs would still reduce carbon emissions compared 
to gas-based vehicles, according to a study by the 
Natural Resources Defense Council and Electric 
Power Research Institute.

The Pacific Northwest National Laboratory (PNNL) 
reported that approximately 160 million vehicles 
in the United States could be powered solely from 
existing off-peak generating capacity, meaning many 
utilities could initially support EV charging without 
adding generating capacity. The environmental 
benefits of EVs are even more pronounced since 
most utilities today use a mix of renewable and 
non-renewable energy sources to generate electricity. 
Excess—and expensive to store—nocturnal wind 
power is a growing natural source for charging EVs 
before the morning commute. 

Drivers of Innovation  

ELECTRIFICATION 

R ising electric vehicle adoption rates.  
The increasing crystallization of EVs in 
market within the auto industry seems 

inevitable. The United States government estimates 
annual plug-in EV sales of 1.3M by 2025, and 
GreenTech Media predicts a total of 11.4MEVs will 
be on the road by that year. Bloomberg New Energy 
Finance projects that by 2040, 35% of all vehicles 
sold will be electric. 

The value of EVs over ICEs increases with the 
use rate of the vehicle. For this reason, focusing 
on shared EVs and AVs could generate nearly 
five times more value in mobility than with 
the proliferation scenario, representing up to 
$430 billion in the US in 2030. In particular, the 
penetration of AVs will have a significant impact in 
the future given their high use rates while shuttling 
multiple people at once. 

Government incentives: Policy has played a large 
role in improving energy efficiency. From 2000 to 
2016, the growth of final energy demand covered by 
mandatory efficiency policies grew by 20%. During 
the same time period, the average performance levels 
mandated by policies increased 23%, delivering 
greater savings and contributing to energy savings 
ecosystems. The IEA Efficiency Policy Index, which 
covers policy coverage and strength, demonstrated 
7% growth in the past decade, primarily driven by 
driving and building improvements.  

Global investments in energy efficiency: Investment 
in energy efficiency totaled $221B in 2015, growing 
at a CAGR of 6% from the previous year, and 
outpacing investment in conventional power 
generation by more than 150%. The increased 
investment activity has been matched by increased 
M&A activity, driven by the inorganic strategies of 
utility and technology providers seeking to enter the 
rapidly growing space.

THE TRANSPORTATION INDUSTRY:  
MAKING SIGNIFICANT IMPACT 
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The opportunity – transformation 

The proliferation of EVs, with their more efficient 
engines, certainly contributes to a limit in urban 
mobility emissions, along with stricter emissions 
regulations on ICEs. However, focusing strictly on 
personal-use EVs will not help to achieve the current 
climate goals. For example, in the US, cutting vehicle 
emissions by half would require 40% of light-duty 
vehicle stock to be electrified, or 95 million vehicles. 
Current forecasts predict this percentage will not be 
reached until 2042. 

A more extensive transformation will require policy 
and regulatory reforms to support the electrification 
of transport that goes beyond decarbonization goals. 
Policy and regulatory objectives can aim to achieve 
smarter cities, aggregated efficiency and productivity, 
and broader economic development. These will rely on 
the convergence of energy, mobility and infrastructural 
planning objectives and complementary municipal, 
regional and national policies. 
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The role of the grid is evolving 
beyond supplying electricity and 

becoming a platform that also 
maximizes value of distributed 

energy resources.
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PART TWO:  
INTERCONNECTED MOBILITY

EVOLUTION OF THE 
SMARTGRID: SHAPING 
AN INTELLIGENT 
TRANSPORTATION 
ECOSYSTEM

T he global smart transportation analytics 
software market is expected to reach $285 
billion by 2024. The value of merchandise 

ordered annually via same day delivery will exceed 
$4b by the end of this year. There will be over 2 
billion low-voltage vehicles on the road by 2030. 
Enhanced assisting software applications for adaptive 
auto controls are expected to hit $100b in sales by 
2030. 

Mobility is going to change rapidly in the coming 
years as electric vehicles (EV) proliferate, ride sharing 
continues to grow, and eventually autonomous 
vehicles (AV) enter urban fleets. This is especially 
true in cities where new forms of mobility are 
concentrated and where investment in supporting 
infrastructure is needed to accommodate this growth. 
These changes coincide with the evolution towards 
cleaner, more decentralized and digitalized energy 
systems and services, and increasing electrification.

Both the proliferation and transformation models 
of EV adoption provide positive impact for 
environment, energy and mobility systems and 
create value for industries and society. However, 
moving from the proliferation to the transformation 
approach will prompt a significant increase in the 
value generated. For example, in the US, a full 
transformation generates nearly four times the value 
of the proliferation. 

 
 
 
 
 
 
 
 
 
 
 
 

The following macrotrends reveal a compelling 
investment thesis for financiers aiming to capture 
alpha in a $15 trillion market. 

A VIRTUOUS CYCLE

A ccording to the World Economic Forum 
(2017), the electricity system is in the 
midst of a transformation, as technology 

and innovation disrupt traditional models from 
generation to beyond the meter. 

Three trends in particular are converging to produce  
game-changing disruptions: 

 » Electrification of large sectors of the 
economy such as transport and heating 

 » Decentralization, spurred by the sharp 
decrease in costs of distributed energy 
resources (DERs) like distributed storage, 
distributed generation, demand flexibility 
and energy efficiency 

 » Digitalization of both the grid, with smart 
metering, smart sensors, automation  
and other digital network technologies, and 
beyond the meter, with the advent of the 
Internet of Things (IoT) and a surge of power-
consuming connected devices

A key reason for the value generation 
is that more miles would be driven 
by EVs. This transformation would 
increase the positive impact of EVs 

on the environment compared to the 
current model, representing up to $60 

billion by 2030 for the US alone. 
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Electrification, decentralization and digitalization 
act in a virtuous cycle, enabling, amplifying and 
reinforcing developments beyond their individual 
contribution. Their integrated deployment could 
generate more than $2.4 trillion of value globally 
for society and industry by 2025 by increasing the 
efficiency of the overall system, optimizing capital 
allocation and creating new services for customers. 

(For more, read The Future of Electricity: New 
Technologies Transforming the Grid Edge, 
published by the World Economic Forum in 
March 2017.)

Demand for smart grid solutions: 

The proliferation of EV chargers and charging 
stations is creating an increased need for smart 
grid solutions - electric grids that allow for two-
way communication between a utility and its 
customers. Utilities, for instance, are increasingly 
investing in intelligent devices such as upgraded 
voltage regulators, communication networks, and 
capacitor banks.

THE STATE OF AUTONOMY

E Vs are proliferating globally at a rapid pace 
due to aforementioned decarbonization 
policies and the draw of improving EV costs 

and performance for customers. However, the 
current trajectories, with an emphasis on vehicles for 
personal-use vehicles and non-integrated strategies 
for the deployment of charging stations, could limit 
the benefits that can be generated by electrification 
of transport. This presents an opportunity for 
disruptors to work more closely with regional 
lawmakers to align on broader solutions leveraging 
both private investments and public policies. 

Most of the challenges regarding connected vehicle 
innovation has to do with how data is being brought 
into, and used in the car. Connectivity mature, the 
computing power is there, and data is abundant—
connected cars create up to 25 GB of data in an hour. 
What’s been missing, however, are means for data 
to be made portable and seamless to enhance the 
driving experience without distracting drivers while 
also exchanging intelligence with its immediate 
environment. That’s what artificial intelligence (AI) 
will change as it intersects with IoT.

A breakthrough of “in-vehicle” AI and algorithm 
solutions will change auto technology in as early as 
the next few years. Amazon’s Alexa and Google’s 
Home are already being brought into some in-
vehicle models. This means that these cars will 
become “third places,” closely integrated with 
drivers’ offices and homes—a medium to get things 
done, get information, or acquire goods and services. 
It also paves the way for new levels of autonomous 
systems for public mass transit, logistics, and ride-
sharing. This will have a significant impact on all 
of global transportation. The key is in how data 
is transformed into intelligence across channels, 
platforms, and cognitive applications. 

AI INNOVATION: AUTONOMY 
AND THE BROADER 
INFRASTRUCTURE 

T op researchers and marketers emphasize 
progress in the capabilities of artificial 
intelligence is the biggest focus for technology 

providers and carmakers in 2018. Accenture’s 
report claims the breakthrough of in-vehicle AI and 



Smartgrid of the Future: Building an Interconnected, Sustainable, and Intelligent Ecosystem         15

its algorithms is the most important next step in 
auto technology. Another market research report 
states the automotive AI market is expected to be 
valued close to $11k million by 2025. Nearly every 
stakeholder in the industry is looking for a way to 
capitalize on recent AI advances. It proves AI-based 
systems are becoming the standard for the near 
future.

The importance of artificial intelligence among 
other automotive industry trends is explained by its 
ability to make perceptions and real-time decisions. 
Namely, these are within the power of Machine 
Learning, which is a subset of the AI domain. The 
latest achievements in self-driving car technology 
show machine learning algorithms can be applied:

 » In mapping and to localize the vehicle  
in space.

 » For sensor fusion and scene understanding.
 » In navigation and movement planning.
 » For the evaluation of the driver’s state  

and behavior pattern recognition.

Future cars need artificial intelligence to be at 
least as inventive as humans, especially to achieve 
level 4 and 5 of driving automation. Plus, it should 
be quicker and fault-free in terms of safety and 
security. For these reasons, an autonomous vehicle 
shouldn’t be limited to a couple of scenarios. 
Powered by a sophisticated AI, a vehicle should 
be able to learn how to adapt to ever-changing 
behavior on the road. Among the renowned names 
investing in AI, Tesla is probably the one leading the 
race. However, the race is still very much on. Uber, 
Google’s Waymo, GM and BMW are competing 
and trying to catch up with massive investments to 
transform their vehicles with AI.

The automotive industry trends continue to prove 
self-driving car technology is no longer a science 
fiction phenomenon, but a reality. OEMs and tier 
1 companies aren’t waiting until the wheels on 
the cars go round all by themselves. They have 
invested billions in R&D and keep a close watch 
on autonomous vehicle trends. But, tech giants 
and manufacturing behemoths are not the only 
pacesetters. Countless tech startups fill niches in the 
autonomous vehicles ecosystem focusing on laser 
sensors, new communication protocols, blockchain 
developments and application of AI algorithms. In 
the coming years, we’ll witness how these and other 
autonomous vehicle trends change the landscape of 
the automotive industry.

Autonomy and intelligent infrastructure will go hand 
in hand. Smarts are infectious, after all, especially 
when you program them with purpose to exchange 
critical big data with predictive patterns that have 
been harnessed through billions of interactions. 
For autonomous vehicles, competition along with 
the socio-economic macro trends will continue to 
drive innovation. Distributed energy infrastructure 
will evolve as a result. This will cause major ripple 
effects that will cross-pollinate solutions to integrate 
telematics systems in vehicles with smart city 
applications to optimize the flow of traffic, parking, 
and transporting goods, services, and people to their 
desired destinations. 

CHARGING INFRASTRUCTURE 

C harging infrastructure is mainly deployed 
to meet the needs of personal-use vehicles. 
Customers charge their vehicles when it 

is most convenient, either at home in the evening 
or in business districts during the working day, 
at destination points such as car parks, shopping 
centers or hotels, as well as in public parking spaces. 

Business models for charging stations vary 
widely, with stations owned and operated by 
a range of players including public agencies, 
car manufacturers, energy companies and pure 
charging infrastructure players. They are deployed 
under three main schemes: either as a marketing 
investment (for example, by car manufacturers 
to support sales of EVs), through public-private 
partnerships (such as a free concession of public 
land or cost and revenue sharing) or as part of the 
regulated asset base of electricity network operators. 
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PLUG IN VEHICLE GROWTH

G rid investments that support electric 
vehicle deployments as a part of planned 
modernization efforts can enable a more 

efficient and cost-effective transition to electric 
transportation and allow investor-owned electric 
companies and public power companies to realize new 
revenue resources in times of flat or declining loads. 
This section discusses the challenges and opportunities 
associated with an increase in plug-in electric vehicle 
(PEV) adoption and how working together both 
sectors stand to benefit from closer integration. 

It is critical to examine the importance and value 
of PEV integration with the electric power grid 
by recognizing the advances that electric vehicles 
have made and understanding opportunities 
resulting from integrating the modern grid with 
PEVs. After being in existence for more than 100 
years, the electric power and transportation sectors 
are seeing significant changes at a rapid pace. The 
push for greener technologies and an increase in 
PEV availability have made electrification of the 

transportation sector conceivable. Because PEVs rely 
on the electric power grid, increased PEV adoption 
and the development of their charging infrastructure 
should closely align with grid modernization efforts. 

The growth of PEVs is coming at the same time the 
electric power sector is experiencing significant 
changes in generation mix and load. These changes 
are driven by a variety of factors including new 
technologies, such as 350 kW DC Fast Charging 
and wireless charging, environmental policy, and 
consumer expectations. The new technologies are 
making it possible to operate the electric power 
grid more efficiently and effectively, but it requires 
capital investments and an increased need for data 
management and coordination at all levels and 
among a number of energy system participants. The 
technology and data revolution also creates a new 
intersection between transportation, buildings, and 
electric companies. PEVs present opportunities for 
growth and innovation as well as economic gains, 
improved environmental performance, and new 
choices for customers looking to reduce their total 
energy consumed. 

SOURCE: PwC 2016 Connected Car Report
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“Supplier revenues 
will shift from engines, 
interiors, and chassis, 

to electronics, software, 
cloud services, and 

batteries.” —PwC
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DISRUPTION IN OEM  
SUPPLY CHAIN: SHIFT 
IN INDUSTRY PROFITS 

O verall, the automotive industry appears 
healthy, with revenues increasing from 
$5 trillion to as much as $7.8 trillion, and 

earnings from $400 billion to as much as $600 billion. 
A closer look, however, indicates that the shifts in 
value will be significant. Much of the growth overall 
will come from emerging markets, while Western 
markets’ growth will be at or even decline slightly. 
Automakers’ revenues will rise, but their proportion 
of overall revenues will decline, as will their 
proportion of earnings. The automobile aftermarket 
will grow faster than average, at least in the near 
term, as shared mobility increases utilization, but 
it will decline later with the growth of electric 
vehicles. Supplier revenues will shift from engines, 
interiors, and chassis to electronics, software, cloud 
services, and batteries. And revenues from ride-
sharing, robo-fleet, and similar sectors will grow 
even more rapidly, along with revenues from pure 
digital services such as onboard entertainment and 
location-based information providers. 

The industry’s earnings will thus most likely 
bifurcate. Profits from new cars will decline as 
the industry shifts to less differentiated, low-cost 
vehicles such as robo-taxis, as robo-fleets put pricing 
pressure on the automakers, and as the cost of the 
technology in cars rises. But suppliers of electronics 
and technology (including batteries) will benefit 
from strong volume growth and the comparably 
high margins their more sophisticated components 
will bring. And shared mobility and digital services 
will capture a much larger portion of overall profits, 
thanks to significant growth in these businesses, and 
the healthy margins they can achieve.

BIG DATA AND  
CONNECTED MOBILITY

According to the McKinsey Global Institute 
(2017), global flows are shaped by—and are 
influencing—trends in major sectors. As global 

supply chains become more fragmented and countries 
specialize in production, flows of intermediate goods 
(as opposed to final goods) are soaring. Digital 
transformation is likely to help to transform global 

logistics and manufacturing sectors by replacing some 
physical flows with virtual flows. Digital platforms are 
enabling new players to participate in sectors ranging 
from shipping to payments. 

Government incentives for mobility-as-a-service: 
Big data and analytics tools have begun to improve 
the flow of information between pedestrians and 
providers of public transit, reducing congestion and 
waiting times. The US Federal Transit Administration 
recently launched a “Mobility on Demand” initiative 
to encourage cities and states to incorporate mobility-
as-a-service into public transit systems in order to 
reduce congestion, which currently costs the country 
approximately $160B per year. 

The digital transformation of the global transportation 
industry and supply chain is reshaping how we 
work, live, travel, and acquire goods and services. 
Connected mobility’s significant contributions to 
customer experiences will extend well beyond Uber, 
Waze, Airbnb, and same day delivery services. The 
infrastructure that enables data to inform how to best 
optimize routes, predict customer needs, and manage 
energy utilization will follow the same virtuous cycle 
that has enabled this opportunity to emerge. 

DATA-DRIVEN LOGISTICS

M ajor trucking and logistics companies 
often have the resources to develop 
software solutions in-house. Still, there 

is opportunity for innovative companies offering 
software and telematics solutions addressing things 
like fleet management (i.e. vehicle monitoring) 
and operations (i.e. driver safety features). The 
global automotive telematics market is anticipated 
to produce 73 million units by 2020, growing at a 
CAGR of close to 34%. 

 » Tomorrow’s freight traffic will be  
accident-free, stress-free, and emissions-free 

 » Connected services are making life easier  
for truck drivers and logistics specialists 

 » Driver assistance systems for commercial 
vehicles are making roads safer 

 » New powertrains are making trucks  
more efficient 

There are also opportunities for companies 
creating hardware units to store, monitor, and 
redirect energy flows in trucking, mass transit, and 
aviation. Examples include, but are not limited 
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to, innovations in auxiliary power units (APUs), 
flywheels, solar-based hybrid solutions, drones, and 
IoT sensors. The global market for energy efficient 
technologies was $227B in 2017, and is expected to 
grow to $360B in 2026. 

Where there is growth, fragmentation, and 
complexity, there is opportunity: 

 » Fragmented industries: Logistics and 
transportation are still very fragmented 
industries, with little central infrastructure 
and many disparate players. Disruptive 
companies and their investors have an 
opportunity to build software platforms and 
telematics solutions that can collect data to 
help connect industry players.

 » Growth in e-retail purchases: Global 
e-retail sales added up to $1.9T in 2016 and 
projections show a growth of up to $4T by 
2020. The value of merchandise ordered 
annually via same day delivery will exceed 
$4b by the end of this year. Trucking and 
logistics companies will be looking for ways 
to effectively handle the enormous growth of 
shipped goods, including new solutions for 
inefficiencies in last mile delivery and new 
ways to speed up the delivery process. 

 » Government regulations: From regulations 
on lower GHG emissions to safety 
regulations and compliance, government 
regulations are driving companies to look 
for technologies that make their operations 
more environmentally friendly and safer. 
Disruptors can fill that gap. 

 » Reduction in the cost of telematics:  
The cost of built-in hardware and software 
for telematics is expected to decline due 
to economies of scale and technological 
advancements. 

AUGMENTED TRANSIT

A ccording to the World Economic Forum, 
the mass transit world has been buzzing 
with developments around Hyperloop, a 

system of reduced-pressure tubes that propel riders 
at speeds up to 700 mph. Meanwhile, IoT technology 
is leading to innovations around driverless cars, 
sensor-based technology and data applications that 
improve current mass transit options. The mass 
transit market is $72B and projected to grow to 
$104B by 2019. 

ELECTRIFICATION  
OF PUBLIC 
TRANSPORT SYSTEMS 
In the Ile-de-France region around Paris, RATP, 
the main public transport operator, wants to 
electrify up to 80% of its bus fleet (around 3,600 
units) by 2025, with a public investment of 
around €2 billion, which will also stimulate bus 
manufacturers to develop new solutions. 

Buenos Aires (Argentina), Montreal, Oslo, 
Stockholm and Santiago (Chile) also prioritize the 
electrification of public transport through public 
procurement of electric buses. 

China has prioritized the electrification of city 
public transport. According to the International 
Energy Agency, China’s stock of electric buses 
exceeds 300,000 units. Shenzhen is one of the 
most ambitious cities, with hundreds of electric 
buses already in operation and a goal of having 
a completely electric bus fleet. Guangzhou 
Municipal Government, for example, plans to 
speed up bus electrification and aims to reach 
200,000 new units by 2018. 

Significant innovation of IoT capabilities for 
“grid edge” technologies are being deployed into 
transit assets: In 2016, Mercedes-Benz released 
the semi-autonomous Future Bus which employs 
radars and cameras to guide direction. Intelligent, 
connected buses and shuttles are gradually 
becoming more common, paving the way for 
autonomous public transit by 2030. Olli, the self-
driving vehicle powered by Watson, is exploring 
possibilities to provide personalized shuttle 
services. And KONE, an elevator and escalator 
manufacturer, is investing in IoT technology 
that communicates real-time occupancy between 
buildings and transportation systems to help 
improve inner city mobility.
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INTELLIGENT TRAFFIC 
SYSTEMS

T he economic cost of traffic congestion coupled 
with growing urbanization is a big problem. 
According to INRIX’s 2017 Traffic Scorecard 

study, the estimated total economic costs from traffic 
congestion for the US, UK, and Germany amounted 
to almost $461 billion in 2017. The dollar value 
increases when the calculation includes data from 
the other 35 countries in this study. Furthermore, 
several major developing countries were excluded 
from this study, so total global economic impact 
from traffic congestion could be significantly higher 
than what INRIX has reasonably estimated. In other 
words, It also means that the traffic management 
market is a significant one, with a value of $5.4 
billion and a CAGR of 18.2%.

An intelligent traffic management system could 
help cities manage traffic flow more efficiently. The 
backbone of any intelligent traffic management 
system is wireless connectivity throughout the city’s 
infrastructure. Relevant technologies include 4G, 5G, 
low power wide area network (LPWAN), catering 
to the various end use applications that require 
different types of networks. Incumbents like Cisco 

and AT&T are providing cities with 4G and 5G 
services for traditional high bandwidth applications 
like traffic signal control, while startups like Sigfox 
and Actilityhave developed Low Power Wide Area 
Network (LPWAN) technologies to support the 
influx of low power sensors.

Many cities have implemented some type of traffic 
management system upgrades – wireless networks, 
surveillance cameras, and connected streetlights – to 
improve their existing infrastructures. To implement 
a true advanced traffic management solution, it’s far 
more complex than a single standalone technology, 
and requires a combination of connectivity, 
hardware, and software technologies to work 
together as one system. In addition to preparing for 
the next generation of transportation, one immediate 
benefit should be the reduction of emissions by 
reducing idling and sitting in traffic.

Advanced traffic management is only one tangible 
aspect of an intelligent transportation system. 
Smart parking management and route planning 
are just a few other examples that shape a bigger 
intelligent transportation system. Moreover, with 
the introduction of autonomous vehicles and multi-
modal transportation options for city dwellers, the 
interaction between various city infrastructures 
becomes even more complex. 
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Based on a thorough review of such 
developments, our research offers the following 
trends in edge intelligence to impact the smart 
grid of the future: 

• Containerization will be important for EI, 
but no specific Standards exist in this area, 
although many open source initiatives have 
been developed, such as Docker and the 
Open Container Initiative (OCI). 

• Common data models for edge computing 
node (ECN) communication are essential to 
the success of EI. 

• Micro data centers will become more 
important, for a number of reasons, 
including the ability to provide low latency 
and to process large volumes of data, thereby 
avoiding their transportation to the cloud. 

• 5G networks will provide data centers at 
the edge and the possibility to implement 
industry-specific networks enabled by 
virtualization and software-defined 
networking principles. 

• The best user interface is no user interface. As 
IoT makes manual data input largely obsolete 
and ML and artificial intelligence (AI) take 
over decision-making, this becomes a reality. 

What grid edge technologies will be to IoT is 
what the iPhone was to mobility. A catalyst for 
innovation. The difference in this paradigm is 
that smart devices will extend broadly across 
every facet that fuels our daily lives. Gas meters, 
microwaves, storage closets, to on-demand 
services wherever you may be. Any device that 
can achieve an outcome through using real-time 
data will be making decisions at scale, in part, 
because of its ability to interact with other AIs.

Grid edge technologies can also improve 
social equity by creating value for low-income 
segments of population. Under the right 
regulatory model and targeted innovative 
business models, low-income households could 
participate and benefit from the value created by 
grid edge technologies. 

GRID EDGE TECHNOLOGIES 

D riven by the internet of things (IoT), a new 
computing model – edge-cloud computing 
– is currently evolving, which involves 

extending data processing to the edge of a network 
in addition to computing in a cloud or a central 
data center. Edge-cloud computing models operate 
both on premise and in public and private clouds, 
including via devices, base stations, edge servers, 
micro data centers and networks. 

Expansion of the IoT and digital transformation will 
generate entirely new businesses and markets, with 
both vendors and customers creating new demands 
on computing and networking infrastructures across 
all industries (automotive, aerospace, life safety, 
medical, entertainment and manufacturing, to name 
just a few). 

Edge intelligence (EI) is edge computing with 
machine learning (ML) and advanced networking 
capabilities. This means that several information 
technology (IT) and operational technology (OT) 
industries are moving closer towards the edge of the 
network so that aspects such as real-time networks, 
security capabilities to ensure cybersecurity, self-
learning solutions and personalized/customized 
connectivity can be addressed. 
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B y anticipating the evolution of the 
transportation industry at the intersection 
of analytics, mobility, and energy systems 

transformation, a more comprehensive approach 
can be designed to meet climate goals—achieving 
sustainable impact while optimizing investments 
for leading financiers. As a result, this will enable 
innovation of services and infrastructure while 
dramatically increasing productivity and generating 
economic growth. This reveals a compelling 
investment thesis for investors with an appetite for 
innovation in the 4th Industrial Revolution: 

 » Following the 2015 United Nations Climate 
Change Conference (COP21) agreement 
in Paris, many countries and cities have 
announced goals to eventually ban internal 
combustion engines, causing ripple effects in 
global sustainability initiatives

 » The $1 trillion transportation vertical is 
being disrupted by “New Economy” start-
ups utilizing software technology to design 
and integrate standard components creating 
fundamentally new solutions for global 
transportation markets

 » AI, IoT, and big data will compound the 
transformation of the broader infrastructure of 
the smart grid, creating a more intelligent and 
more efficient global ecosystem 

 » Electrification, decentralization, and 
digitalization act in a virtuous cycle, enabling, 
amplifying and reinforcing developments 
beyond their individual contribution to 
accelerate market growth in transportation

 » The OEM’s and their Tier 1 partners are likely 
to follow rather than lead allowing significant 
market presence to develop for the “New 
Economy” leaders in each of these traditional 
verticals, creating a significant opportunity for 
new entrants and investors 

CONCLUSION

Investing for Impact

The message is clear. Environmental, social, and 
governmental initiatives as a result of climate 
change are driving awareness and urgency 
for impact investing, resource optimization, 
sustainable energy, and alternative fuel projects 
at a global scale in transportation and beyond. 
The Global Impact Investing Network recently 
estimated that there are $228 billion invested 
in impact, double the prior year estimate. The 
report findings are based on survey responses 
from 229 of the world’s leading impact investing 
organizations, including: fund managers, banks, 
foundations, development finance institutions, 
pension funds, insurance companies, and family 
offices. 

In total, respondents collectively manage over 
USD 228 billion in impact investing assets, a 
figure which serves as the latest best-available 
‘floor’ for the size of the impact investing 
market. The trends observed in this whitepaper 
explicitly suggest opportunities for both impact 
investors and entrepreneurs—signaling a $15 
trillion growth market for impact investing 
in transportation and intelligent mobility. 
The themes explored also suggest hope for the 
future in an era of climate change and socially 
conscious entrepreneurship. 

According to the World Economic Forum (2017), all 
stakeholders must cooperate to ensure a seamless 
customer experience, by supporting the deployment 
of a flexible, open and multiservice infrastructure. The 
creation of multi-stakeholder public-private working 
groups at the early stages of the journey will maximize 
potential value and favor the emergence of effective 
partnerships to support the initial development of the 
market, including infrastructure. 
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Where there is  
growth, fragmentation, and 

complexity, there is opportunity.
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V an Wagoner Ventures is poised to become the leading financier in the Fourth Industrial Revolution to 
transform the transportation industry into a cleaner, more efficient, and intelligent smart grid of the future. 
The Van Wagoner Ventures team has an outstanding venture capital record, with decades of experience 

in venture capital investing and a proven investment process developed over 25+ years. VWV is currently seeking 
partners to help make the smart grid vision of the future a reality to achieve impact and alpha at scale. 

The due diligence and ongoing research and significant experience in recognizing new disruptive technologies 
fundamentally changing traditional vertical markets has led Van Wagoner Ventures to sharpen our focus on 
the ROI potential of a mobility connected transportation grid. This paradigm will be led by “New Economy” 
technology solutions and entrepreneurs in software applications for connected services, telematics and logistics, 
alternative fuels, infrastructure support and smart grid connected solutions. 

We believe mobility connected technology solutions will affect all forms of personal interaction, the flow and receipt 
of goods and services needed for daily life and transportation, whether it be land, sea and air. Lack of competition 
for deal flow stems from VC’s lack of focus on this vertical, being deemed too painful given past experience, too 
capital intensive or not enough disruptive technology for today’s VC models. VWV has a significant pipeline of 
companies leading smart grid transformation. 

These companies are reshaping society by connecting the way we live, work, travel, and interact with each other. 
This creates impact through an interdependent, cleaner, and more efficient sustainable transportation grid. This 
ecosystem is about to embark on fundamental changes over the next 10 years that outpace the last 100 years and the 
result will be a cleaner, sustainable transportation ecosystem. 

ABOUT VAN  
WAGONER VENTURES
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