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Objectives and topics

• Overview macroeconomic net benefits of PEVs 
and smart charging

• Understand microeconomic decisions that build 
the supply of smart vehicles and charging 
infrastructure.

• Lifecycle management approach and incremental costs

• Stakeholder-categorized costs and benefits

• Deliverable 2 skeleton and proposal for organizing

• Preface the OEM and EVSP experts’ presentations 
• Please hold questions until discussion
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National Economic Value 
Assessment of PEVs

1. Market Growth 
scale

2. Technology 
Progress cost of 
PEVs & EVSE

3. Price of Gas

Aggressive
Medium 
Technology
Reference Oil

Low/High 
sensitivities range 
from -10% to +20% 
of Medium EVSE 
costs
per EERE 2015, CalETC
2014b, and NRC 2015 
(NREL at p. 40)



PEVs yield net social benefits, even 
with costly tech and cheap gas



High-level electricity system 
highlights

• Demand from 73 million PEVs
• Increases installed capacity <5% and generation <4%, primarily 

with RE
• Electricity price increases 1.2 – 2.2%
• Increased renewable penetration.

• Smart charging reduces system capacity and costs
• 2.9% incremental system cost (Aggressive)
• 2.7% incremental system cost (Aggressive w/ Smart charging)
• More detailed simulations needed to understand smart 

charging + EV rates

• Cost of public charging is half the societal benefits in 2035
• $6.2 B/y for supporting workplace and public charging – economic 

benefits
• 14.1 B/y societal benefits per GHG and petroleum reductions

https://www.afdc.energy.gov/uploads/publication/value_assessmen
t_pev_v1.pdf
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-The Oliver Wyman Automotive Manager, 2017

Collaborating for a distributed and 
smart charging infrastructure market.



Decisions of individuals and 
firms
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VGI 
AggregatorDSO/LSE/CCA/ISO

EVSE OEM &
EVSP Operator

User
PEV OEM

Host

Non-Participants/Society



Key agents developing vehicles 
and or smart charging services
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VGI 
Aggregator



Application and Product Lifecycle 
Management (ALM/PLM)
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What is the incremental cost* to develop a 
standards-based smart charging system?
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Vehicle and/or 
equipment-based 
charge controller

Use of open source 
or programming 
original code

Requirements 
to implement 
a protocol(s)

Integrated circuit: chipsets, modem, 
radios, powerline communication, 
memory, processor

Conformance and 
interoperation testing 
and certification

Electrical & Software Engineering Labor

Ordering, supplier 
tooling, manufacturing, 
per-unit pricing

Delivery & 
Installation

Operations
& Use

Upgrades or Repair

*What are the reasonable counterfactual (“base cost”) assumptions for the market?



Stakeholder costs can yield 
private and social benefits
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Ratepayer or 
Society

DSO/ LSE/ 
CCA/ ISO

VGI 
Aggregator

Host

User

PEV OEM
EVSE 
OEM

EVSP or 
Operator

Public investment in R&D,
customer rate-base

Billing and settlement system 
upgrades, EVSE investments

Software development,
customer acquisition

Smart charging systems 
($/EV, $/EVSE or $/year,…)

Delightful customer experiences, 
decreased costs, simplicity, 
increased sustainability 

Lower air pollution and 
GHG, economic growth, 
market efficiency

Lower energy costs, higher asset 
utilization, increased charging carrying 
capacity, attracted tenants & retained 
employees, value  added services

Eased enrollments, measurement & 
verification, faster settlements, 
increased revenue

Higher sales, interoperability, scale 
economies, efficient investments

Advanced rate enrollments, 
avoided upgrades, increased 
load factor & renewables use, 
flexibility services



Achieving benefits for California 
relies on PEV charging data

Data should be

• Accountable

• Specific

• Verifiable

• Fungible

• Secure

Other non-
policy uses 
for this data 
will exist!
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Identify opportunity costs and 
risks

• What benefits are accrued with certain 
information and what is foregone without 
it?

• How is adoption enabled or hindered?
• What will encourage private investment?
• What future use cases are stifled without 

intelligence?

• What are the implementation costs if 
levelized over “widespread” scale?

• Sensitivity to thousands of units? Millions?

• How can the efficiencies of a international 
automotive market be leveraged?

• What advanced technologies are 
concerning? How do risk tolerances differ 
among stakeholders?
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Deliverable 2 example and 
proposal

Stakeholder Costs Inc/Dec
Factors

Benefits Inc/Dec
Factors

User

Host

PEV OEM

EVSE OEM

Operator

VGI Aggregator

DSO/LSE/CCA/ISO

Ratepayer/Society
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1. Evaluate use of [Comm. Protocol 1] to implement Use 
Case [1]

2. Repeat for [Comm. Protocol 1-X], or alternative, for 
Use Cases [1 – X]
3. Juxtapose use case implementations, delineate 
opportunity costs

• Subgroups?

• Divide and Conquer:

• Type of 
implementation: 
Comm. Protocol, 
alternative, or null

(Suggested)

• Use Cases

• Costs

• Benefits



Bridging a gap to transformative 
investments

• Supplier decision-making to develop smart charging 
systems

• Automotive Original Equipment Manufacturer

• EV Service Provider/ EVSE Operator

• EVSE Manufacturer

• VGI Resource Aggregator

• Automotive and charging service competitors can 
cooperate during the nascent phases of the market to 
minimize their exposure to risk, advance technology, and 
reduce costs needed for electrification’s success.

• Legislative decisions, aligned and reinforced, across borders

• Economies of scale

• Increase supply chain efficiencies

• Commoditize communications technologies and charge controllers

• Compete on delivery of differentiated services and benefits
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Feedback sought after 
presenters…

Noel Crisostomo | CEC 
noel.crisostomo@energy.ca.gov
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