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E�������� S������
To address the climate crisis, Michigan has commi�ed to
achieving net zero greenhouse gas (GHG) emissions across
its economy. As an ini�al step, the state has begun to set
goals for reducing emissions in the electric power sector.
The two largest u�li�es in the state have commi�ed to
achieving net zero emissions in the genera�on of electricity, though much work remains to make these commitments a reality. However, the transporta�on sector has
seen less progress and emissions have been slowly increasing for much of the last decade. With transporta�on
now accoun�ng for 32 percent of Michigan’s GHG emissions and contribu�ng to air pollu�on that harms communi�es, the state must act quickly to set a pathway for net
zero emissions in the transporta�on sector by 2050.
The slow pace of change in the transporta�on system requires bold ac�on urgently, before emissions are locked in
through mid-century. Although recent commitments have
been made by Ford, General Motors, and President Biden
to achieve 50 percent electric vehicle (EV) sales by 2030,
this report shows that this commitment is not enough for
Michigan to reach net zero emissions by 2050. Even when
Michigan does achieve increased sales of new EVs, slow
fleet turnover means that it could take more than a
decade for EVs to comprise a substan�al por�on of the
overall vehicle fleet. Due to the slow pace of vehicle stock
turnover, Michigan must phase out new sales of light-duty
internal-combus�on engine vehicles by 2035 in order for
the state to meet its decarboniza�on goals. The following
chapters lay out a set of realis�c and achievable policies
that, if adopted, ensures Michigan is on track to meet
long-term decarboniza�on goals.
Ac�ng quickly to decarbonize transporta�on also yields
numerous other benefits. As the center of the U.S. auto
industry, Michigan has the opportunity to bring the hightech jobs of the future transporta�on system into the
state. Rapidly shi�ing to electrifica�on can also reduce the
amount of money Michiganders spend on out-of-state oil,
while redirec�ng capital to local renewable energy and
saving consumers money that they can spend in the
state’s economy. Moving toward clean transporta�on op�ons also improves public health, because burning fossil
fuels increases pollutants such as nitrogen oxides, sulfur
Synapse Energy Economics, Inc.

dioxide, and par�culates that directly cause respiratory
and other illnesses. The transforma�on of the transporta�on sector provides an unparalleled opportunity to make
mobility in Michigan work for everyone, including lowerincome households and households without access to private vehicles.
On behalf of the Sierra Club, Synapse Energy Economics,
Inc. (Synapse) modeled two scenarios to evaluate the impacts of incremental policies on vehicle electrifica�on and
GHG reduc�ons. We analyzed:
�

�

A Baseline future, illustra�ng the likely impacts of
today’s policies and expected technological
progress, and
A Clean Transporta�on future, in which transporta�on emissions decline substan�ally by 2035
through internal-combus�on engine vehicle
phase-outs and reduced vehicle-miles traveled.

We modeled the public health and economic benefits
associated with achieving the Clean Transporta�on
scenario and the resul�ng decline in GHG and co-pollutant
emissions. Our analysis has six major findings:

1. A business-as-usual transporta�on future is inadequate for mee�ng Michigan’s GHG emissions
goals. Emissions remain high through mid-century
in the absence of coordinated policies due to the
slow turnover of the vehicle fleet. Maintaining the
status quo transporta�on system also fails to
meet the needs of many Michigan residents who
are forced to live with air pollu�on and lack
affordable and sustainable transporta�on op�ons.
2. Phasing out fossil-fuel-powered passenger vehicles by 2035 puts Michigan on track to reach the
state’s goal of net zero emissions by 2050. Every
year that emissions remain at current levels increases the damage to the climate and public
health. An ambi�ous 2035 target is also important
because the motor vehicle fleet is responsible for
the bulk of transporta�on emissions in Michigan
and turns over slowly. Many vehicles remain on
the road for more than 15 or 20 years. If vehicle
electrifica�on progresses slowly, many fossil-fuelpowered vehicles will s�ll be on the road by 2050.
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3. Clean transporta�on offers economic and health
benefits. Leading the transforma�on of transporta�on can help keep auto jobs in Michigan.
Providing more affordable transporta�on op�ons
and reducing reliance on gasoline saves consumers money that they can spend at Michigan
businesses. At the same �me, in reducing tailpipe
emissions from motor vehicles, it can prevent illness and even premature death for residents
suffering from air pollu�on.
4. Clean transporta�on can and must be equitable.
Michigan’s exis�ng transporta�on system does
not serve its residents equitably, in terms of both
access to transporta�on and the impact of transporta�on pollu�on. A system built on sprawling
highways and fossil-fuel-powered private vehicles
is not only unsustainable; it is also too expensive,
harmful to public health in already polluted and
overburdened communi�es, and challenging to
navigate without access to a private car.

In this analysis, the term “EV”
includes both full battery electric
vehicles (BEVs) and plug-in hybrid
vehicles (PHEVs).

6. Electrifying motor vehicles is essen�al. By 2050,
nearly all cars on the road must be EVs. Even with
ambi�ous policies to reduce reliance on private
vehicles, there will likely s�ll be many cars and
trucks on Michigan’s roads by mid-century. These
vehicles cannot be powered by fossil fuels if the
state is going to meet its net zero emissions goal.

5. Fast ac�on is cri�cal. Substan�al changes need to
be made to realize a sustainable transporta�on
system. Vehicle manufacturing must be transformed, land use and public transporta�on must
be rethought, and charging infrastructure needs
to be deployed on a large scale. These changes
will take �me, and it is important that the state
act quickly to achieve its long-term goals.

Synapse Energy Economics, Inc.
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1. M�������’� C����
T������������� P�������
Michigan’s transporta�on system is on the verge of a massive transforma�on. To address the climate crisis, greenhouse gas (GHG) emissions must be reduced drama�cally
in the coming decades. Today’s transporta�on system pollutes the air in residen�al neighborhoods across the state
and has failed to adequately serve disadvantaged communi�es. In response, Governor Gretchen Whitmer enacted
the MI Healthy Climate Plan by signing Execu�ve Order
No. 2020-182 and Execu�ve Direc�ve 2020-10, commi�ng Michigan to carbon neutrality by 2050. Michigan
can achieve this objec�ve in the transporta�on sector by

shi�ing away from fossil-fuel-powered cars and trucks and
toward electric vehicles (EV) and alterna�ve transporta�on modes that reduce reliance on the private car. The
choice ahead for Michigan is clear: the state can either accept today’s fossil-fuel-centric transporta�on system or
transform the sector so it is cleaner, safer, more affordable, and more convenient for all Michiganders.

Michigan transportation emissions
inventory
The transporta�on sector represents 32 percent of Michigan’s GHG emissions. This makes transporta�on the second largest emi�ng sector of the economy, just behind
the electric power sector (see Figure 1).

Figure 1. Energy-derived CO2 emissions in Michigan

Synapse Energy Economics, Inc.
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Figure 2 shows the composi�on of transporta�on
emissions in Michigan as of 2018, the last year for which
complete data is available. Today, transporta�on
emissions are primarily due to the consump�on of
gasoline and diesel in motor vehicles. On-road motor
vehicles specifically account for 92 percent of the
transporta�on sector’s total emissions. To meet the
state’s GHG emissions reduc�on targets, motor vehicle
emissions will have to drop drama�cally in the near term
and be completely eliminated by 2050.

likely need to address these emissions nonetheless. One
substan�al opportunity is the reduc�on in emissions from
air travel, as jet fuel is the next-largest source of GHG
emissions in the transporta�on sector a�er motor
vehicles. Air travel emissions can be reduced by shi�ing
demand for air travel to electric high-speed rail, increasing
the efficiency of airplanes, and developing carbon-neutral
synthe�c jet fuels.1 Achieving air travel decarboniza�on
will likely require collabora�on with the federal
government and other states.

Non-motor vehicle emissions are a small frac�on of
Michigan’s transporta�on emissions, but the state will

Figure 2. Carbon dioxide emissions from Michigan’s transportation sector

Synapse Energy Economics, Inc.
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Michigan clean energy progress and goals
Michigan has already signaled it intends to address the climate crisis head on. Se�ng long-term goals is an important first step for the state, as it creates a founda�on for
future policies aiming to reduce harmful emissions and
improve transporta�on equity and mobility. Both the Governor and the u�li�es have commi�ed to substan�al
emissions reduc�ons.

Executive order to be carbon neutral by 2050
On September 23, 2020, Governor Whitmer enacted Execu�ve Direc�ve 2020-10, which sets a goal of achieving
statewide carbon neutrality by 2050.2 The announcement
also sets an intermediate goal of reducing economy-wide
emissions 28 percent below 1990 levels by 2025. To
achieve these targets, the direc�ve requires the Department of Environment, Great Lakes, and Energy (EGLE) to
develop a Healthy Climate Plan, which will serve as a decarboniza�on roadmap for the state. An accompanying execu�ve order, No. 2020-182, establishes an advisory council that will assist EGLE with developing the plan.3 The proposed policies direct the Michigan Department of Treasury to launch a just transi�on ini�a�ve aimed at suppor�ng communi�es and workers when fossil fuel facili�es re�re. They also direct EGLE to develop a comprehensive environmental jus�ce analysis for use by the Michigan
Public Service Commission in u�li�es’ integrated resource
planning (long-term energy planning).
In February 2020, Governor Whitmer issued an order crea�ng the Michigan Council on Future Mobility and Electrifica�on, which is housed within the Department of Labor
and Economic Opportunity and will serve in an advisory
capacity to the governor, legislature, and the Office of Future Mobility and Electrifica�on. The Council will develop
annual policy recommenda�ons on mobility and electrifica�on and consists of the Directors from seven execu�ve
departments and the chairman of the Michigan Public
Service Commission, as well as 10 non-governmental
members: nine members who represent business, policy,
research, or technological leaders in future mobility and
one member who represents insurance interests. In its October 2021 report, the Council recommended a range of
policy solu�ons needed to put Michigan at the forefront

Synapse Energy Economics, Inc.

of the transi�on to electrifica�on. These included the following:
●

●

●
●
●

Alloca�ng $50–55 million to implement a transit
and school bus pilot program and a feasibility
study; the subject of which will be incen�ves to
enable school districts and transit agencies to purchase electric buses and charging infrastructure,
and to access technical assistance and addi�onal
resources to help facilitate the electrifica�on of
medium- and heavy-duty vehicles.
Funding to support the development of both public and private EV charging infrastructure with a
focus on disadvantaged/underserved communi�es and legisla�on requiring u�li�es to ramp up
infrastructure deployment.
An EV Academy and other incen�ves to a�ract
and retain a skilled workforce.
A Global Center of Excellence for Ba�ery Innova�on.
Development of an EV-Ready Community Playbook that local governments can u�lize to model
local regula�ons and land-use policies.

Michigan and Four Other Midwest States Create
“REV Midwest” Coalition
Governor Whitmer, along with the governors of Illinois, Indiana, Minnesota, and Wisconsin, joined together in signing the Regional Electric Vehicle for the Midwest Memorandum of Understanding (REV Midwest MOU). Collec�vely the goal of the MOU is to accelerate electrifica�on
in the Midwest, specifically around medium- and heavyduty vehicles. The MOU focuses on joint collabora�on
around fleet electrifica�on in commercial corridors, advancing equity and emission reduc�ons, crea�ng a charging infrastructure network amongst the region, and ensuring the en�re Midwest region is prepared to compete for
private investment and public funding for EVs to support
economic growth and regional leadership.

Governor Whitmer Launches EV Initiatives
Gov. Gretchen Whitmer announced three new ini�a�ves
rela�ng to EVs: crea�ng the na�on’s first electrified roadway to charge vehicles on the move, the Lake Michigan
Electric Vehicle Circuit, and the Michigan Revolu�on for
Electrifica�on of Vehicles Academy/Academies (MIREV).
Michigan is tes�ng out the na�on’s first wireless electrified roadway system that will allow EVs to charge while
Page 5

driving. This pilot will cover a one-mile stretch of state-operated roadway. The Lake Michigan Electric Vehicle Circuit
will place DC fast chargers or level 2 chargers along key
Lake Michigan tourism routes connec�ng communi�es
and state and na�onal parks, and other tourism a�rac�ons. The MIREV will train workers for the jobs of the future in this industry and make sure current workers are
able to transi�on to new jobs in electrifica�on, so Michigan is not leaving anyone behind.

Image: DTE EV chargers and scooter at Beacon Park/Lumen
Detroit; Mike Berkowitz.

Utility clean energy commitments
Michigan’s two largest u�li�es, Consumers Energy and
DTE Energy, have already commi�ed to reducing their carbon emissions, though these commitments are not legally
binding. Consumers Energy has commi�ed to net zero
emissions by 2040.4 Meanwhile, DTE Energy has commi�ed to a 50 percent reduc�on in carbon emissions by
2028 and net zero carbon emissions by 2050.5 The power
sector is the largest source of GHG emissions in the state
and thus its own decarboniza�on process will dictate the
extent of climate and public health benefits seen from
electrifying transporta�on systems. The transporta�on
sector, which emits nearly as much as the power sector,
will require addi�onal clean electricity as it moves away
from fossil-fuel-powered vehicles.

Synapse Energy Economics, Inc.

Michigan as the center of the U.S. auto
industry
Michigan is home to the headquarters of General Motors
(GM) and Ford, as well as the North American headquarters of Chrysler, which collec�vely are known as the big
three American automakers. The state is also home to Rivian, a new EV manufacturer that launched an electric
sport u�lity vehicle and pickup truck in 2021. According to
the Bureau of Labor Sta�s�cs, as of 2019 there were
38,000 motor vehicle manufacturing jobs and 133,000
motor vehicle parts manufacturing jobs in the state. This
accounts for roughly 4 percent of all jobs. The Alliance of
Automobile Manufacturers, an industry trade group, reports a total of 395,000 auto-related jobs statewide.6 Because auto industry employment accounts for an aboveaverage por�on of Michigan’s economy, the transi�on toward EVs will impact Michigan even more than other
states. To ensure that Michigan con�nues to be a leader in
transporta�on and auto manufacturing, it will be essen�al
for the industry to move quickly toward zero-emission vehicles and for state lawmakers to promote and support
this transi�on through policy—these vehicles will account
for the vast majority of the auto market in the coming
decades.
Recently, both GM and Ford have made substan�al commitments toward an all-electric future. GM announced a
goal of selling en�rely zero-emission vehicles by 2035 and
becoming an en�rely carbon neutral company by 2040.
Along the way, the company intends to launch 30 all-electric vehicle models globally by 2025. GM plans to invest
$27 billion in electric (and autonomous) vehicles through
2025 to achieve these goals.7 Ford similarly recently announced an investment of $22 billion in EVs through
2025.8 Ford has announced that all of its passenger vehicle sales in Europe will be zero emissions by 2030.9
President Joe Biden also announced an execu�ve order—
supported by automakers GM, Ford, and Stellan�s—with
a goal that all new passenger car sales be at least 40–50
percent electric by 2030.10
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2. M����������
Synapse performed our analysis using three models: EVREDI, IMPLAN, and COBRA.
We developed the EV-REDI model in 2018 to analyze vehicle stock turnover and the implica�ons of various policy
scenarios.11 It combines a user-specified trajectory of EV
sales with state-specific data. The data include total vehicles on the road, vehicle life�me distribu�ons, vehiclemiles traveled (VMT), fuel efficiencies, and emissions
rates. Using this informa�on, EV-REDI calculates and reports es�mates of future number of EVs on the road,
avoided emissions, increased levels of electricity consump�on, and other outputs.
In addi�on, we used the IMPLAN economic model to evaluate how transporta�on electrifica�on would impact jobs
in Michigan.12 Complementary sources of data used in this
analysis include the Bureau of Labor Sta�s�cs for wage informa�on, the Na�onal Renewable Energy Laboratory
(NREL) for renewable project cost informa�on, and technical reports from the Interna�onal Council for Clean Transporta�on (ICCT) and UBS to characterize EV manufacturing impacts.
Finally, we used COBRA, a publicly available model created
by the U.S. Environmental Protec�on Agency (EPA).13 COBRA allows users to compare the public health impacts of

two different scenarios. Using our projec�ons of changes
in on-road vehicle emissions of par�culate ma�er (PM2.5),
nitrogen oxides (NOX), vola�le organic compounds, and
sulfur dioxide (SO2) between the Baseline and Clean Transporta�on scenarios, we projected how a cleaner transporta�on sector can lead to improved public health.

3. M������� ��� R������
We modeled two transporta�on scenarios for this project.
First, we modeled a Baseline scenario calibrated to a na�onal EV adop�on forecast published by Bloomberg New
Energy Finance (BNEF) in 2020.14 This transporta�on scenario represents a business-as-usual case in which no new
policy ac�on is taken. Second, we modeled a Clean Transporta�on scenario that achieves long-term emissions reduc�on goals through a fossil-fuel-powered passenger vehicle phaseout by 2035 and a reduc�on in miles traveled
per vehicle.
The Baseline scenario and Clean Transporta�on scenario
model the assump�ons described in Table 1. We did not
a�empt to inves�gate all poten�al scenarios or a�empt to
iden�fy the most likely scenarios. Instead, we iden�fied
two representa�ve scenarios that capture the key differences between a business-as-usual transporta�on system
and a more sustainable future transporta�on system.

Table 1. Scenario descriptions and assumptions

Category

Baseline

Clean Transporta�on

Descrip�on

A business-as-usual future that accounts for
current policies and expected future
technological progress and cost declines.

A more sustainable transporta�on future that
puts the transporta�on sector on track to achieve
net zero emissions by 2050.

EV market share
assump�ons

EV market share is based on BNEF’s
na�onal projec�ons, which reach 24% of all
new light-duty vehicle sales in 2030.

We find that to meet Michigan’s GHG reduc�on
goals, 88% of new light duty vehicle (LDV) sales
must be EVs by 2030, with a total phase-out of
new light-duty internal-combus�on (ICE) engine
vehicle sales by 2035. This aggressive target is
necessary considering the slow vehicle turnover
rates that keep new fossil fuel-powered vehicles
on the road for decades.

VMT
Assump�ons

VMT per vehicle remains constant in future
years.

VMT for light-duty vehicles declines by 7.5% per
vehicle by 2035 and 15% by 2050.

Synapse Energy Economics, Inc.
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Light-duty EV adoption
Figure 3 shows how the EV share of all new light-duty
vehicles (LDV) is projected to change through 2050. In the
Baseline projec�on, Michigan’s EV sales share increases
steadily from less than 1 percent of new car sales in 2018
to 48 percent of new car sales in 2035. In subsequent
years, the rate of change falls and by 2040 the curve
begins to fla�en as EV technology matures and price
declines slow. In the Baseline scenario, EVs cons�tute 48
percent of new LDV sales in 2035 and 64 percent in 2050.
While substan�ally larger than today, these levels are not
enough to reach Michigan’s emissions goals.
In the Clean Transporta�on scenario, we modeled a future
with both higher levels of EV sales and reduced VMT. The
growth in the EV sales share accelerates drama�cally
beginning in 2021. By 2035, EVs make up 99 percent of all
new LDVs sold in Michigan and fully electric BEVs make up
more than 82 percent of all new LDVs sold in the state.
This aggressive sales trajectory ensures that the state
meets its emissions reduc�on goals for 2050 and is in line
with recent commitments made by other states and
countries to transi�on to selling only EVs by 2035 or
sooner.
Even if Michigan were to achieve a rapid adop�on of EVs
in terms of new vehicle purchases, slow fleet turnover
means that it will take a long �me un�l EVs comprise a
substan�al por�on of the overall LDV fleet (see Figure 4).
In other words, there is a long lag �me between when
new vehicle sales are predominantly EVs and when the
fleet of vehicles on the road is predominantly EVs.

Figure 3. EV sales as a percentage of new LDV sales

Figure 4. EVs on the road as a percentage of total
LDVs

For example, while over one-quarter of all new LDVs sold
in 2025 are EVs under the Clean Transporta�on scenario,
EVs represent less than 5 percent of all LDVs on the road
in that same year. In that same scenario, EVs are almost
100 percent of sales in 2035 but make up less than 50
percent of all LDVs on the road. This is one of the main
reasons why EV sales share must increase so drama�cally
in the near term for Michigan to achieve its emission
reduc�on goals. In the Clean Transporta�on scenario, 3.7
million light-duty EVs are on the road in Michigan in 2035,
compared to about 26,000 on the road in 2020. By 2050,
93 percent of all LDVs are electric.

Synapse Energy Economics, Inc.
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Medium- and heavy-duty EV adoption
We also modeled EV adop�on trajectories for mediumduty vehicles (MDV) and heavy-duty vehicles (HDV).
Figure 5 and Figure 6 show new EV sales and total EVs on
the road in the MDV and HDV segments.

Figure 5. EV sales as a percentage of new MDV/HDV
sales

MDVs and HDVs include many different types of vehicles
that are likely to have diverse adop�on curves. Some
types of vehicles (such as transit and school buses) are
likely to electrify rapidly while others (such as long-haul
freight trucks) are likely to take much longer to electrify.
In the Clean Transporta�on scenario, 24 percent of MDVs
and HDVs are electric by 2035. This puts the HDV/MDV
market share roughly five years behind the LDV adop�on
pathway. As a result of slower MDV/HDV EV adop�on,
MDVs and HDVs account for 38 percent of 2035 motor
vehicle tailpipe emissions, up from just one-quarter of
tailpipe emissions in 2020.

Figure 6. EVs on the road as a percentage of total
MDV/HDVs

Synapse Energy Economics, Inc.
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GHG emissions
Increasing the number of EVs on the road and decreasing
light-duty VMT reduces emissions of GHGs from motor
vehicle tailpipes (see Figure 7). Even in the Baseline
scenario, tailpipe carbon dioxide (CO2) emissions decline
28 percent by 2035, rela�ve to 1990 levels. This reduc�on
is a result of an�cipated improvements and cost
reduc�ons in EV technology, improvements in ICE
efficiency, and exis�ng policies that drive EV adop�on.

Figure 7. Motor vehicle CO2 emissions

The Clean Transporta�on scenario results in much greater
emissions reduc�ons, with motor vehicle CO2 emissions
falling by approximately 53 percent in 2035. Further out in
the study period, the Clean Transporta�on policy scenario
reduces CO2 emissions from motor vehicle tailpipes by
approximately 94 percent by 2050. By comparison, in the
Baseline scenario, emissions from motor vehicle tailpipes
decline by just 57 percent by 2050.
In order to achieve net zero emissions by 2050 economywide, motor vehicles will likely need to get as close to zero
emissions as possible, given the technological barriers to
decarbonizing other sectors.

Note: This figure includes tailpipe emissions from all motor vehicles, including LDVs, MDVs, HDVs, and buses. It does not include CO2 emissions
that may result from charging.

Using the federal government’s es�mate for the social
cost of carbon (about $51/metric ton as of 2020) we can
quan�fy the climate damages that could be avoided in the
Clean Transporta�on scenario rela�ve to the Baseline
scenario.15 Between 2021 and 2050, the cumula�ve
benefit of reduced GHG emissions is $20 billion. This is a
conserva�ve es�mate, as many climate scien�sts and
economists believe the social cost of carbon is higher than
the federal government’s es�mate.16

Synapse Energy Economics, Inc.
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Electric grid impacts
In each of the two scenarios, EVs are expected to require a
substan�al amount of electricity, although not necessarily
in the near term. For example, in the Clean Transporta�on
scenario we project an increase in EV retail electricity consump�on from about 0.1 terawa�-hours (TWh) in 2020 to
2 TWh in 2025, 20 TWh in 2035, and 40 TWh in 2050. For
comparison, Michigan’s total retail electricity consump�on in 2019 was about 101 TWh.17
Michigan can mi�gate this load growth significantly by improving energy efficiency and reducing the number of
miles traveled in single occupancy vehicles. In addi�on,
considerable EV load can be integrated into today’s grid
with minimal investments, as has been seen in California.18 While some grid upgrades may be needed in the
longer term as EV adop�on grows, the flexible nature of
EV load and poten�al for customer-owned solar genera�on, storage, demand response programs, and off-peak
charging can help u�lize electric grid infrastructure more
efficiently and cost-effec�vely. The �mescale over which
EV load will appear in large quan��es also allows plenty of
�me for u�li�es to prepare.

Image: Marathon oil refinery complex in Detroit; Mike
Berkowitz.

Electric load growth that results from EVs must be met
with renewable energy and aggressive efficiency measures to maximize emissions reduc�ons. Importantly,
Michigan’s largest two u�li�es have commi�ed to elimina�ng or significantly reducing power sector emissions by
2050 (Consumers Energy by 2040), and Governor WhitSynapse Energy Economics, Inc.

mer’s MI Healthy Climate Plan requires statewide carbon
neutrality by 2050. As a result, if Michigan’s transporta�on
sector electrifies, the addi�onal demand for electricity
from EVs will not result in more electric-sector CO2 emissions. By charging at flexible hours, EVs can even help integrate renewable energy into the grid and save Michigan
residents money.

Public health impacts
As EVs proliferate, they reduce not only CO2 emissions,
but also emissions of other pollutants that are dangerous
to human health. The transporta�on sector is responsible
for over half of total na�onal emissions of NOX, a primary
smog precursor.19 More than 5.2 million Michiganders (52
percent of the state’s popula�on) live in coun�es designated as failing to meet federal health-based ambient air
quality standards for smog.20 Seven coun�es with unhealthy smog levels are in Southeast Michigan and include
some of the most economically challenged areas in the
state, many majority-Black communi�es, and large popula�ons of other racial minori�es.21 Michigan is currently
taking steps to prepare its plan to comply with the standards, and the state could include accelera�ng the transi�on to EVs as one strategy.
Using Synapse’s EV-REDI model, we es�mated reduc�ons
of criteria pollutants (including sulfur dioxide, nitrogen oxides, par�culate ma�er, and vola�le organic compounds)
resul�ng from decreased combus�on of gasoline and
diesel. Exposure to these pollutants results in increased
asthma rates, respiratory illnesses, cardiovascular ailments, lost work-days, and premature death. According to
the 2019 Michigan Asthma Atlas from Michigan Department of Health and Human Services, in 2016 Michigan
had the sixth highest prevalence rate (10.9 percent) of
current asthma among adults compared to other U.S.
states.22
Using EPA’s COBRA model, we can es�mate avoided
health incidences and associated mone�zed benefits. We
es�mate that by 2035 the increased number of EVs and
the reduc�on in VMT in the Clean Transporta�on scenario
(rela�ve to the Baseline) will cumula�vely avoid 75 premature deaths and 4,600 work loss days, and will result in
mone�zed benefits of $860 million (see Table 2). Further
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Table 2. Cumulative statewide health benefits, relative to the Baseline scenario

Clean Transporta�on
Through 2035

Mone�zed Health
Impacts
Avoided lost
workdays
Avoided premature
deaths

Through 2050

LDV

MDV/HDV

Total

LDV

MDV/HDV

Total

$520M

$340M

$860M

$2,600M

$3,300M

$5,900M

2,800

1,800

4,600

14,000

18,000

31,000

45

30

75

230

290

510

out, we project these benefits to increase to 510 avoided
deaths, 31,000 avoided work loss days, and $5.9 billion by
2050. Due to differences in EV adop�on trajectories
between vehicle types, health impacts of MDV/HDV adop�on tend to be realized later than those of LDV adop�on.
In 2035, MDVs and HDVs account for just 39 percent of cumula�ve mone�zed health impacts, but by 2050 their
share of mone�zed benefits increases to 56 percent. This
only includes health benefits linked to reduc�ons in air
pollu�on—it does not include reduc�ons in deaths and injuries related to motor vehicle collisions.
In addi�on, the numbers described here only quan�fy the
public health benefits achieved as a result of the
decreased emissions in the Clean Transporta�on scenario
rela�ve to the Baseline scenario. In all scenarios, we
observe a large amount of pollutant reduc�ons caused by
older, dirty vehicles coming off the road. As these vehicles
are re�red in favor of newer, cleaner vehicles (EVs or
otherwise), pollu�on comprising sulfur dioxide, nitrogen
oxides, and par�culate ma�er will decline.

Equity impacts at the county level
Health impacts associated with motor vehicle use are not
equally distributed. According to the 2019 Michigan
Asthma Atlas, asthma prevalence is 14.4 percent among
adults with less than $35,000 in annual income.23 This is
significantly higher than the rates experienced by adults in
higher income brackets, which fall between 9.3 percent
and 8.3 percent. There are also racial dispari�es in asthma
Synapse Energy Economics, Inc.

prevalence. Black adults experience asthma prevalence at
a rate of 14.7 percent, compared to only 10.1 percent
among white adults. Reducing emissions from motor
vehicles—through VMT reduc�ons and electrifica�on—
will benefit all communi�es, but policymakers must be
cognizant of how benefits are distributed throughout the
state.

Image: Playground and River Rouge coal plant; Mike
Berkowitz.

EVs and alterna�ve modes of transporta�on can help reduce the dispari�es in health outcomes for the state’s
low-income communi�es and communi�es of color, especially given that Michigan’s smog problem is centered in
such communi�es. The Clean Transporta�on scenario
yields the highest per-capita health benefits in the three
largest Detroit-area coun�es (Wayne, Oakland, and Macomb), all of which are above 20 percent non-white (see
Figure 8). In fact, Detroit’s Wayne county, which has the
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highest share of non-white residents and the third-highest
poverty rate in the state, enjoys the highest per-capita
health benefits in the Clean Transporta�on scenario. The
greatest per capita public health benefits of clean transporta�on are realized in the coun�es with the largest nonwhite popula�ons.

In prac�ce, achieving equitable health outcomes will also
depend on the distribu�on of EV adop�on. Policymakers
should priori�ze solu�ons that promote EV accessibility in
historically disadvantaged communi�es to ensure that
benefits from the state’s decarboniza�on ini�a�ves flow
towards those who need them the most.

Figure 8. Per-capita health benefits by county in the Clean Transportation scenario

Note: Bubble area is propor�onal to county popula�on.

Synapse Energy Economics, Inc.
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Avoided fuel costs
Another benefit of the Clean Transporta�on scenario rela�ve to the Baseline scenario is that consumers save
money on fuel. In the Clean Transporta�on scenario, EVs
account for a larger share of all VMT as well as total VMT
reduc�ons. These two factors reduce costs for households
and businesses. EVs are far more efficient than gasoline
vehicles, so the cost of electricity to power an EV is lower
than the cost of gasoline to fuel a conven�onal vehicle.
Thus, accelera�ng EV adop�on saves consumers money
on fuel costs. Meanwhile, reducing VMT brings down the
total amount of fuel that consumers need to purchase.
The combined effect of these factors is shown in Figure 9.

In total, we project that $94 billion in fossil fuel expenditures will be avoided in the Clean Transporta�on scenario,
rela�ve to the Baseline scenario. Although spending on
electricity will increase over �me, Michigan will s�ll see
fuel savings because EVs are much more efficient vehicles
overall; cumula�ve fuel savings between 2021 and 2050
are projected to approach $51 billion.
Some Michigan households might also decide to keep
fewer vehicles in the Clean Transporta�on scenario due to
the increased availability of alterna�ve transporta�on
modes. These households would see even greater savings
by elimina�ng the high costs of vehicle ownership, maintenance, and insurance; but these savings are not quan�fied here.

Figure 9. Annual fuel expenditures in the Clean Transportation scenario relative to the Baseline scenario
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all statewide economy in spite of Michigan’s historical
stature as a base of automobile manufacturing. While
some jobs that are currently structured around the manufacturing of ICE vehicles will not remain in their exact
same form, we project a net increase in jobs as a result of
electrifying Michigan’s transporta�on sector. Workforce
transi�on and training programs will be crucial to realizing
the poten�al benefits for Michigan’s workers.

Economic impacts
Net economic impacts from the Clean Transporta�on scenario are expected to be modestly posi�ve. Reduced
spending on auto maintenance and gasoline may lead to
reduc�ons in jobs. Meanwhile, increased spending on EV
purchasing and EV charging infrastructure, as well as the
posi�ve effect of transporta�on electrifica�on on respending owing to its cost-effec�veness, produces net
posi�ve gains in jobs and income. Notably, the shi� away
from tradi�onal vehicle manufacturing to EV manufacturing is expected to have only a modest impact on the over-

Table 3 presents average annual changes in jobs-years and
income.24 See this document’s Appendix for more detail
on these categories.

Table 3. Average annual change in job-years and income associated with each of the modeled effect

Average Annual Change in JobsYears
Auto Manufacturing

Average Annual Change in Income

-50

370

7,860

4,990

Auto Maintenance

-10,090

-6,840

Fuel Switching

-5,220

-2,490

Grid Investments

5,860

2,560

Respending

9,440

3,300

Total

7,790

1,890

EV Charging Infrastructure

Note: All values have been rounded to the nearest ten.
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Figure 10 and Figure 11 present annual jobs and annual income impacts from the Clean Transporta�on scenario. The
jobs and income effects mirror each other, with respending, grid investments, and spending on charging infrastructure
driving the overall posi�ve impacts. As noted above, changes in automobile manufacturing wield a limited influence on
the jobs and income results.

Figure 10. Annual change in employment resulting from Clean Transportation scenario

Figure 11. Annual change in income resulting from Clean Transportation scenario

Synapse Energy Economics, Inc.
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4. A�������� �� E�������� C����
T������������� F�����
Governor Whitmer’s administra�on has commi�ed to a
just transi�on to a net zero emissions economy. The Department of the Treasury has been tasked with launching
an Energy Transi�on Impact Project (ETIP) to be�er understand where specific jobs and local tax revenues may be at
risk and to explore opportuni�es to mi�gate disrup�ons
to the impacted communi�es. The state has also begun to
consider whether u�lity integrated resource plans (plans
for long-term electricity supply) are consistent with emissions reduc�on goals and environmental jus�ce objec�ves
in par�cular.25 These and other environmental equity and
jus�ce efforts will be guided by the state’s Climate Jus�ce
Brain Trust. This group of experts will iden�fy barriers to
environmental jus�ce communi�es realizing the benefits
of the clean energy transi�on, and it will guide policy development to ensure equitable outcomes from the MI
Healthy Climate Plan.26
As the transporta�on sector decarbonizes, principles of
equity and jus�ce will again need to guide the transi�on.
While EVs have a large role to play in decarbonizing the
transporta�on sector, Michigan will have to think more
broadly to make the transporta�on system work for all
residents. Frontline communi�es have borne the brunt of
the harmful impacts of the fossil-fuel-intensive transporta�on system of the past. This system has built highways
through low-income communi�es and communi�es of
color, ruined air quality in densely populated neighborhoods, and failed to provide adequate mobility to disadvantaged communi�es. Michigan can begin correc�ng the
mistakes of the past by addressing two urgent problems
with its historical transporta�on systems: air pollu�on
from fossil-fuel-powered transporta�on in low-income
communi�es and communi�es of color, and inequitable
access to mobility—including clean transporta�on op�ons.
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Reducing criteria pollutants in
environmental justice communities
Fossil-fuel-powered cars and trucks emit many pollutants,
including par�culate ma�er, nitrogen oxides, and sulfur
dioxide that directly impact human health. These pollutants cause cardiac and respiratory diseases, among other
illnesses.27 As described above, moving toward a clean
transporta�on future can reduce mone�zed public health
impacts by nearly $6 billion through 2050. Importantly,
these health impacts are not uniformly distributed. Lowincome communi�es and communi�es of color face the
worst air quality as a result of inequitable transporta�on
systems, as well as other sources of pollu�on.
In our analysis, we found that coun�es with higher shares
of non-white residents tended to experience the greatest
public health impacts per capita when modeling the Clean
Transporta�on scenario. This matches analysis done by
others. For example, a 2019 analysis by the Union of Concerned Scien�sts �tled Inequitable Exposure to Air Pollu�on from Vehicles found that La�no, Asian-American, and
Black residents in the Northeast and Mid-Atlan�c are dispropor�onately burdened by air pollu�on from vehicles;
respec�vely, these popula�ons face 75 percent, 73 percent, and 61 percent higher exposure to par�culates compared to white communi�es in the Northeast and Mid-Atlan�c.”28

Image: Rosa Parks Transit Center in Detroit; Mike Berkowitz.
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Addi�onal dispari�es that exist at smaller scales than the
county level were not quan�fied, but these are also important. Major transporta�on corridors o�en run through
densely populated urban neighborhoods, such as the
48217 zip code in southwest Detroit. This is Michigan’s
most intense air pollu�on and environmental injus�ce
hotspot. The neighborhood is surrounded by three busy
highways that generate emissions from motor vehicles, in
addi�on to one coal-fired and one gas-fired power plant,
an oil refinery, a steel mill, and a wastewater treatment
plant. Freight hubs are also o�en located near disadvantaged communi�es. A clean transporta�on future must
priori�ze cleaning the air in these neighborhoods immediately.

Providing access to affordable, clean
transportation for all
The second major obstacle to transporta�on equity is the
disparity in the level of service that the transporta�on system provides to different communi�es. Today’s transporta�on system in Michigan is heavily dependent on private vehicles. The Michigan Travel Counts III study found
that, as of 2016, 88 percent of all trips in the state were
made using private vehicles.29 While many households
may be able to afford the costs of vehicle ownership,
transporta�on costs are a large burden for low-income
households. In 2018–2019, Detroit area households spent
an average of $11,260 on transporta�on, 94 percent of
which went toward purchasing and opera�ng private vehicles.30 An auto-centric transporta�on system leaves lowand moderate-income residents stuck choosing to either
pay the high costs of vehicle ownership or go without access to important des�na�ons. Providing access to more
affordable transporta�on modes such as public transporta�on, walking, and biking should be a key goal for the
future clean transporta�on system.
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Image: A protected bicycle lane in Ann Arbor; Mike Berkowitz.

Facilitating the transition to a clean
transportation workforce
As Michigan embraces a clean transporta�on future, it
must be careful to avoid leaving behind any of the workers
who have put Michigan at the forefront of the U.S. auto
industry. In our analysis, we found transi�oning to a more
sustainable transporta�on future would lead to a net increase in jobs in the state. Indeed, there are opportuni�es
to create high-paying jobs building the infrastructure that
will be needed to support EVs, as well as public transit and
ac�ve transporta�on modes. In addi�on, the savings on
fuel achieved by adop�ng cleaner transporta�on op�ons
will allow Michiganders to spend more money in state,
benefi�ng the state’s broader economy. However, some
specific jobs may not exist in their same form as fewer ICE
vehicles are manufactured. The state will need to support
the transi�on of workers in these posi�ons to new opportuni�es in the clean transporta�on industry.
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5. P����� T�������� ���
R��������������
To achieve net zero emissions by 2050, Michigan needs to
act now. Replacing fossil-fuel-powered vehicles with EVs
and reducing VMT are the two major levers the state can
use, given the large por�on of transporta�on emissions
coming from on-road vehicles. The state should take nearterm ac�on to set electrifica�on in mo�on while looking
ahead to the more ambi�ous policies required to make
progress on both fronts.

Baseline transportation-sector GHG
reductions are inadequate
Although transporta�on-sector emissions are projected
to decline between now and 2035, absent addi�onal policies, the rate of decline will be insufficient for Michigan to
meet its long-term climate obliga�ons. In the Baseline
scenario, we find that GHG emissions from Michigan’s
motor vehicles are projected to be 57 percent below 1990
levels by 2050. This is far short of the net zero emissions
needed to avoid catastrophic climate change. Michigan
will need ambi�ous new policies to meet its clean transporta�on goals, and to realize a safe climate and equitable transporta�on system for all Michiganders.

A phase-out of new light-duty ICE vehicles
by 2035 is achievable and puts Michigan on
track to meet its long-term climate goals
A phase-out of new light-duty ICE vehicle sales by 2035 is
both achievable and ambi�ous. More than half of cars
and light trucks in the United States remain on the road
for longer than 15 years, which means that vehicles sold
in the next several years could lock in GHG emissions far
into the future. A 2035 phase-out gives the vehicle fleet
the �me it needs to turn over by 2050 and be replaced
with zero emissions vehicles. This target puts the state on
track to achieve net zero emissions in 2050, as demonstrated by our modeling. The Clean Transporta�on scenario modeled here results in an on-road emissions reduc�on of 94 percent by 2050, before accoun�ng for early replacement or scrappage programs for ICE vehicles that
could be implemented in the 2040s.
Synapse Energy Economics, Inc.

Se�ng a 2035 phase-out for new ICE vehicles will ensure
that Michigan stays on track to meet its mid-century goal.
The technologies and policies needed to get there are already available. Each year, automakers launch increasingly
compe��ve EV models that can get drivers where they
need to go cost-effec�vely and conveniently while providing superior driving performance and comfort.

Cleaning up the transportation sector will
produce public health and economic
benefits
Our analysis finds that following the roadmap in the Clean
Transporta�on scenario will avoid 75 premature deaths
and 4,600 lost work-days, and it will also result in mone�zed benefits of $860 million by 2035 rela�ve to the Baseline scenario. Farther out, we project these benefits to increase to 510 avoided deaths, 31,000 avoided lost workdays, and $5.9 billion by 2050.
Cleaner transporta�on also means less money leaving the
state to pay for fossil fuels, and more money le� in-state
for Michiganders. Through reduced VMT and the prolifera�on of EVs, we project that $94 billion in fossil fuel expenditures will be avoided in the Clean Transporta�on
scenario, rela�ve to the Baseline scenario. Net of increased electricity expenditures, we observe cumula�ve
fuel savings of $51 billion.
We also expect modestly posi�ve economic impacts resul�ng from following the Clean Transporta�on scenario.
Increased spending on EV purchasing and charging infrastructure, in addi�on to the posi�ve effect of cost-saving
transporta�on electrifica�on on respending, produces net
posi�ve gains in jobs and income. Reduced spending on
auto maintenance and gasoline may lead to reduc�ons in
jobs.
While some jobs that are currently structured around the
manufacturing of ICE vehicles will not remain in their exact same form, we project a net increase in jobs as a result of electrifying Michigan’s transporta�on sector. Workforce transi�on and training programs will be crucial to realizing the poten�al benefits for Michigan’s workers.
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Investment in public transportation
Public transportation is an important alternative to
private vehicle trips, especially in urban and densely
populated neighborhoods. Public transit includes rail
(e.g., trains, subways, and streetcars), bus rapid
transit, local bus service, and other modes. These
transportation modes provide access to destinations
throughout a city, town, or metropolitan area. Public
transportation is more equitable because it requires no
upfront investment by the rider in vehicle ownership
and fares can be kept low to incentivize use. Further,
public transportation is more energy efficient than
private vehicles because it can move large groups of
people using smaller numbers of buses or trains. Mass
transportation can also easily run on low-carbon
energy resources; rail transit systems are usually
powered by electricity and buses owned by public
authorities can be electrified at a faster pace than
private vehicles.
Prior to the COVID-19 pandemic, several city and
county leaders in southeast Michigan were planning to
launch a regional transit system, and if that effort
resumes it could offer substantially more affordable
transportation options to residents of the Detroit
metro area. Other regions of the state can also invest
in public transit systems to alleviate traffic congestion
and provide more transportation options to residents.
These regions can also prioritize bus electrification to
ensure cleaner air quality and fewer GHG emissions.
The state should allow regions more flexibility for
funding local transit investments to help make
improved transit a reality. Allowing local jurisdictions
to use sales tax adders and other mechanisms to raise
needed revenue can provide communities across the
state the options they need to fund high quality
transit.
Michigan could also invest in public transportation that
connects communities across the state. Rail service,
such as the proposed Ann Arbor to Traverse City
Passenger Rail, can create new economic
opportunities for Michigan’s larger and smaller
municipalities while improving access to sustainable
transportation options.

Synapse Energy Economics, Inc.

Clean transportation policies must be
equitable
While EVs will play a central role in the reduc�on of GHG
emissions in the transporta�on sector, Michigan must also
pursue policies that promote equity and environmental
jus�ce to realize a truly sustainable transporta�on system.
Historically, frontline communi�es have borne the brunt
of the harmful impacts of the fossil-fuel-intensive transporta�on system. These communi�es have been damaged
by highways built through communi�es, toxic air quality,
and poor public transporta�on infrastructure.
Walking infrastructure, biking
infrastructure, and shared-use vehicles
Walking and biking are among the most affordable
and energy efficient modes of transportation and
should be encouraged as part of a clean energy
future. These modes of transportation also have
additional health benefits and can improve quality of
life relative to reliance on driving and being stuck in
traffic. Walking and biking can be promoted by
providing spacious and well-maintained sidewalks,
protected bike lanes, bike parking, and intersection
designs that prioritize the safety and comfort of
pedestrians and cyclists. These interventions
importantly also reduce pedestrian and cyclist injuries
on the road. As described in the next section, active
transportation modes can also benefit from smart
land-use policies that allow for mixed-use
neighborhoods with ample housing and amenities.
For single-occupancy-vehicle trips that are difficult to
replace with public transportation or other means,
shared-use vehicles provide another alternative. One
2020 meta-study of lifecycle GHG emissions from
shared-use vehicles in the Netherlands, San
Francisco, and Calgary found that these vehicles may
reduce lifecycle GHG emissions by 3 to 18 percent,
relative to emissions from typical mobility (including
cars, trains, and bikes, after accounting for rebound
effects).31 Emissions saved from shared EVs relative to
gasoline-powered single-occupancy-vehicle use would
be even higher.
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Prioritizing clean transportation
investments in frontline communities
Exposure to particulate matter often increases asthma
rates, respiratory ailments, cardiovascular issues, and
even premature death. Other studies have found that
children, and in particular poor children, bear the
brunt of diseases linked to burning fossil fuels.32 Lowincome Michiganders and communities of color are
disproportionately likely to be exposed to these
pollutants as a result of living in close proximity to
major transit corridors such as congested highways,
trucking roads, and bus routes. By focusing on the
electrification of vehicles using these roads (such as
short-haul trucks and transit buses), Michigan can
prioritize reducing criteria pollutant emissions in areas
where they have been historically prevalent.

Incentivizing sustainable transportation
modes
To ensure that Michigan meets its climate goals,
access to more sustainable transportation modes
should go hand-in-hand with policies to promote the
use of these cleaner alternatives. Mechanisms to
encourage active walking, biking, or public
transportation over driving include VMT fees and
roadway changes that prioritize sustainable modes of
transportation over private vehicles. These types of
policies work best after safe and affordable alternative
transportation modes become available so that drivers
have better options.
Transportation infrastructure funding can also shift
priorities between more and less sustainable
transportation modes. Michigan should limit roadway
expansions and instead opt to invest in other
transportation options to increase access to walking,
biking, and public transit. Funds that do go toward
roads should be focused on maintaining a good state
of repair and ensuring that streets are safe and
convenient for all users, including pedestrians and
cyclists.
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A transi�on to a clean transporta�on future can begin to
remedy some of these inequi�es by reducing pollu�on
and cleaning up dirty transporta�on corridors. Further, by
reducing the focus on single-occupancy vehicles and increasing funding for other types of transporta�on, Michigan can reduce the burdensome costs of transporta�on
on low- and middle-income residents.
Finally, clean transporta�on policies must support Michigan’s auto workers in order to be equitable. Michigan
should embrace workforce transi�on and training programs to ensure that workers possess the necessary skills
to power a clean transporta�on transi�on.

Quick action is critical to putting the state
on a trajectory to reduce emissions
Michigan must act rapidly to realize its clean transporta�on goals and the benefits they can bring. Smart growth
policies and public transit investment opportuni�es like
the ones described in the previous sec�on are widely documented and can begin to reduce reliance on personal vehicles in the near term. Michigan also needs ambi�ous
policies on electrifica�on imminently to be on track to
reach its 2050 decarboniza�on goal due to long vehicle
life�mes and low fleet-turnover rates. To reduce transporta�on emissions and meet its long-term climate goals,
Michigan has to implement policies that will quickly increase the share of new vehicle purchases that are EVs.
The state has already taken some promising first steps toward a more sustainable transporta�on future. Governor
Whitmer's 2022–2023 Execu�ve Budget recommenda�on
for the Mobility Futures Ini�a�ve would “invest $25 million in the rapidly evolving industries, infrastructure, and
workforce opportuni�es available in the mobility sphere
to posi�on Michigan as a global leader in mobility and
electrifica�on.” The ini�a�ve provides funding to bring
new electrified transporta�on technologies and pilot
projects to Michigan. It also supports the development of
a clean transporta�on workforce. The goal of this ini�a�ve is to make it easier for residents and businesses to
switch to EVs and improve equitable access to public
transporta�on.33 Funding these types of programs is an
important step toward maximizing the benefits of the ongoing transforma�on of the transporta�on system to
Michigan’s residents and workers.
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Michigan can quickly build on this progress by expanding
funding for these ini�a�ves, as well as implemen�ng public fleet commitments and inves�ng in charging infrastructure.

Public fleet commitments
One area where Michigan can lead the way with EV adop�on is by procuring EVs for public fleets. Purchasing EVs
for public fleets now can increase EV demand while market adop�on is s�ll limited. It can also increase public familiarity with the technology. As the Ins�tute for Energy
Innova�on suggests, the state should aim to procure at
least 50 percent light-duty EVs by 2023 and 100 percent
light-duty EVs by 2025 at the latest.34 The earlier the state
accelerates EV procurement, the greater the effect the
policy will have. Public fleets account for a rela�vely small
frac�on of the total vehicles in the state, so addi�onal
policies will be needed to achieve widespread EV adop�on.
Michigan can also take advantage of funding available
through the Volkswagen se�lement to accelerate the electrifica�on of targeted fleets for which EVs are already
commercially available. By priori�zing funding toward vehicle electrifica�on, technologies that can support immediate emissions reduc�ons, and charging infrastructure
deployment, the state can maximize the impact of the
available funding in accelera�ng the transi�on to clean vehicles. The state should frequently evaluate the use of the
funds to ensure that incen�ves con�nue to be appropriately sized as EV prices decline.35
One example of fleets that should be electrified quickly is
transit bus fleets. Electric transit buses are among the
fastest growing segments in the transit industry, with
many bus manufacturers now selling buses powered by
electricity alone (e.g., Proterra, BYD, New Flyer). With the
right incen�ves or financing programs in place, electric
transit buses can also provide substan�al savings from
lower fueling and maintenance costs.36 Replacing diesel
buses is also an important way to reduce criteria pollutant
emissions in densely populated urban communi�es.
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Smart growth and land-use policy
conducive to sustainable transportation
modes
Smart growth and improved land-use planning can
enable more sustainable transportation modes.
Allowing for construction of multifamily residences
near transit hubs, in addition to pedestrian-friendly
neighborhoods with key amenities, can offer residents
more convenient access to grocery stores, jobs,
healthcare, and stores and restaurants. Smart
neighborhood design also reduces reliance on
expensive private vehicles and reduces the amount of
time and energy it takes for people to reach their
destinations. These interventions can also boost the
local economies of neighborhood and town centers by
increasing the number of people who live nearby and
pass through on foot. Michigan can support smart
growth by investing in neighborhood and town
centers and by incentivizing zoning reform that allows
for vibrant mixed-use neighborhoods. These
measures can in turn support walking, biking, and
public transportation.
Care should be taken to ensure that policies targeting
land use and public transportation are designed with
an equity lens. While expanded mass transit,
improved pedestrian and cycling infrastructure, and
transit-oriented development reduce CO2 emissions
and improve livability, without safeguards they may
gentrify communities and displace lower-income
residents. As policies are deployed to encourage lowcarbon transportation, policymakers may also need to
implement parallel policies for affordable housing and
rent stabilization to ensure access to livable
communities.
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Charging infrastructure deployment
Charging infrastructure is essen�al for enabling
widespread adop�on of EVs. The state should work to
ensure that charging is readily available at people’s
homes, including mul�family buildings, at workplaces, and
in key public loca�ons across the state like highway
corridors.
In order to support rapid adop�on of EVs, Michigan
should con�nue to use its Volkswagen Se�lement funds
to support development of a fast-charging network across
the state. Michigan has been allocated about $65 million
in Volkswagen Se�lement funding. Up to 15 percent of
this funding can be directed toward EV charging
infrastructure.37 Michigan has allocated $10.5 million to
date, with only a small frac�on expended on
infrastructure.38
The state should also seek addi�onal sources of funds to
expand its charging network as the number of EVs in the
state con�nues to grow. U�li�es can play a role in the
expansion of charging infrastructure; facilita�ng the
transi�on to EVs will help increase the u�liza�on of
electric grid infrastructure, with the ability to lower rates
for all electric customers. Consumers Energy’s
PowerMIDrive pilot program, for example, offers rebates
for charging sta�on deployment in key loca�ons.39
Expanding these pilot programs can accelerate EV
adop�on, and the state should consider expanding u�lity
support for EV charging with durable, full-scale programs
in order to prepare for widespread electrifica�on. The
Michigan Public Service Commission recently directed
Consumers Energy to develop a robust “permanent
program” offering to support its territory-wide EV
adop�on goals.40 Such a program could provide basic
u�lity-side infrastructure support with targeted customerside incen�ves that address cri�cal market needs,
improve access to clean transporta�on op�ons for lowand moderate-income customers, and reduce
transporta�on pollu�on in overburdened communi�es.
U�li�es can also contribute to the growth of the EV
market by developing rate structures that meet the needs
of EV charging customers and offer lower-cost electricity
in off-peak hours.41

Synapse Energy Economics, Inc.

Image: EV chargers at Beacon Park with DTE headquarters in
the background; Mike Berkowitz.

Michigan can further accelerate the deployment of EV
charging infrastructure by incorpora�ng requirements for
chargers in building codes that govern new construc�on.
This can ensure that new buildings are future-proofed for
an all-electric future.

Types of EV charging infrastructure
Most charging is expected to occur at home. According to
the U.S. Department of Energy, home charging accounts
for more than 80 percent of the total.42 Therefore, it is important to make sure that all Michigan residents who
need to rely on private vehicles have access to charging at
home. This includes those who live in mul�family buildings or who do not have access to off-street parking.
Home charging infrastructure should also be made affordable for low- and middle-income households as installa�on can be a considerable investment.
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As maximum EV charging speeds increase with improved
ba�ery technology, Michigan should also priori�ze developing a network of DC fast-chargers that provide quick
charges and facilitate longer trips. New DC fast-charging
sta�ons can charge vehicles at 150 to 350 kW, which at a
vehicle efficiency of three miles per kWh can provide 150
to 350 miles of range in 20 minutes. Many EV models today can already charge at rates close to or exceeding 150
kW.

Clean car and truck programs

Michigan’s 2050 goal will require ambitious
efforts to electrify

The federal Clean Air Act also allows the state of California
to op�onally set its own more aggressive fuel efficiency
standards. Other states are permi�ed to follow either the
federal or California standards. California has recently indicated it will require all new light-duty vehicles sold in
the state to be ZEVs star�ng in 2035.43 Michigan does not
currently follow the California ZEV standard. Similar standards exist for medium- and heavy-duty vehicles. California’s Advanced Clean Truck rule requires truck manufacturers to offer and sell increasing numbers of zero emissions trucks. This rule offers Michigan an opportunity to
decrease GHG emissions as well as harmful criteria pollutant emissions that dispropor�onately affect disadvantaged communi�es.

EVs have a large role to play in the reduc�on of harmful
emissions from the transporta�on sector. Even as more alterna�ve modes of transporta�on are made available to
reduce dependency on private vehicles, cars and trucks
will likely con�nue to account for a significant por�on of
the energy consumed by the sector through 2050.
Due to the long life�me of both light- and heavy-duty vehicles, the state will need to minimize the number of new
pollu�ng vehicles put on the road as quickly as possible.
Some vehicles built in 2030 and many built in 2035 will
con�nue to operate through 2050, so it is important that
most of these vehicles be EVs in order for Michigan to
achieve its long-term climate goals. This provides a clear
�meline, as demonstrated by our modeling of a Clean
Transporta�on scenario, to transi�on the new vehicle
market to EVs and to enable the state to achieve net zero
emissions by 2050.
To achieve the amount of electrifica�on needed, Michigan
must consider adop�ng strong policies suppor�ng the uptake of clean vehicles, such as Clean Car and Truck programs, EV incen�ves, and pollu�on fees.

Clean car and truck programs such as fuel efficiency and
zero emissions vehicle (ZEV) standards provide the strongest regulatory tools for reducing emissions from new vehicles. These types of standards require auto manufacturers
to produce vehicles that achieve a minimum required fleet
average fuel efficiency. The federal government is responsible for se�ng fuel efficiency and GHG standards (called
Corporate Average Fuel Economy, or CAFE standards).

Emissions standards are effec�ve because they set clear
trajectories for both emissions reduc�ons and automaker
manufacturing plans. These policies require automakers
to produce environmentally safe products instead of
pu�ng the onus on consumers. They also have no direct
public cost and avoid regressive redistribu�on impacts,
which can be a problem for financial incen�ves that support EVs.

Pollution fees
Pollu�on fees charge directly for the pollu�on that comes
out of vehicle tailpipes by adding a fee to the price of fossil fuels. This policy can be used to directly incen�vize

Image: Interna�onal bridge crossing outlet in Southwest Detroit; Gerald Hasspacher.
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people to avoid burning gasoline and can help shi� the vehicle market toward EVs while also encouraging people to
drive less overall. Pollu�on fees also offer a pathway to
generate revenue for programs that further climate and
environmental jus�ce goals. On the other hand, pollu�on
fees can be regressive by charging similar amounts to
households regardless of income. Many people may have
limited alterna�ves to paying the fee un�l other policies
are implemented to expand access to cleaner forms of
transporta�on.
Another way to disincen�vize high-pollu�ng fuels, if designed equitably and with environmental safeguards, is
through a low-carbon fuel standard. This policy op�on requires transporta�on fuels sold to have an average emissions intensity below a specified threshold. Since using
electricity as a transporta�on fuel can reduce emissions,
this type of policy tends to incen�vize electricity consump�on for EVs over gasoline and diesel. Low-carbon
fuel standards can also generate revenue that can be used
to support clean and equitable transporta�on in disadvantaged communi�es and for low-income households.

EV incentives
As of 2021, EVs tend to be somewhat more expensive
than fossil-fuel-powered vehicles, though costs are falling
quickly. According to the Interna�onal Council on Clean
Transporta�on, there is roughly a $5,000–$15,000 price
difference between EVs and gas-powered cars, depending
on vehicle size and EV range.44 This difference will likely
decline over the coming years with EVs reaching upfront

price parity with fossil vehicles between approximately
2025–2028.
While EV costs are decreasing each year due to improvements in ba�eries and other technologies, incen�ves can
help make EVs more compe��ve with gasoline vehicles in
the short term. Rebates on the purchase of EVs can help
jump-start the market during the early adop�on phase.
Many states currently offer incen�ves for the purchase of
new clean vehicles to make it easier for consumers to
choose EVs when they purchase a vehicle.
One downside to rebates is that they tend to redirect
money toward higher income individuals and households,
as these groups purchase a dispropor�onate amount of
new personal vehicles. Some states have ins�tuted caps
on either the prices of vehicles or the incomes of recipients to limit the flow of incen�ves to wealthy individuals.
California, for example, limits rebates to individuals earning less than $150,000 and couples earning less than
$300,000. In addi�on, larger rebates are available to
households earning less than 400 percent of the federal
poverty limit.45
Another way to help incen�vize EVs would be to reduce
excessive EV registra�on fees. In Michigan these fees currently recover more revenue from EVs than they do from
equivalent gasoline vehicles, which results in a disincen�ve for driving electric.46 The state should consider reducing or even elimina�ng EV registra�on surcharges in the
short term to help grow the EV market.

C����������
Our analysis finds that cleaning up the transporta�on sector is vital to Michigan’s
ability to reach its 2050 decarboniza�on goal. Pu�ng these policies in place will improve
public health and the environment, retain billions of dollars in the state’s economy, and
promote an equitable transforma�on of the state’s transporta�on sector. In order to achieve
the rapid GHG emission reduc�ons needed to meet its net zero emissions target, Michigan
cannot delay in adop�ng policies that will encourage EV adop�on, phase out the sale of new
light-duty ICE vehicles by 2035, and decrease reliance on personal vehicles.
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IMPLAN

The following appendix provides further informa�on on
the modeling methodology used to conduct the analysis
described in Transforming Transporta�on in Michigan: A
Roadmap to Net Zero Emissions in 2050.

Our study covered the period 2021–2035, repor�ng both
job-years and net income effects in non-discounted 2019
dollars.

EV-REDI
As noted in the modeling sec�on, EV-REDI was developed
by Synapse and first deployed in September 2018. The
model is a stock turnover and scenario analysis model
which combines a user-specified trajectory of EV sales
with state-specific data. This data includes total vehicles
on the road, vehicle life�me distribu�ons, VMT, fuel efficiencies, and emissions rates. Using this informa�on, EVREDI calculates and reports es�mates of future number of
EVs on the road, avoided emissions, increased level of
electricity consump�on, and other outputs. More informa�on about the model can be found on the Synapse
website at: h�ps://www.synapse-energy.com/tools/electric-vehicle-regional-emissions-and-demand-impacts-toolev-redi.

Synapse used IMPLAN to separately es�mate the macroeconomic impacts resul�ng from each of the numerous
spending changes associated with accelerated transporta�on electrifica�on. These changes can be grouped into
several categories: changes in spending associated with
auto manufacturing, with auto maintenance, with manufacture and installa�on of charging infrastructure, with
fuel switching, and with investments in electric grid genera�on and distribu�on system capacity. In turn, these
spending changes alter total available discre�onary funds
for both households and businesses. Over �me, both sectors are projected to experience both increases and decreases in “respending” that reflect the net change in expenditures from both the incremental costs and incremental savings of transporta�on electrifica�on. Table 4
shows the set of spending changes considered in the economic analysis.

Table 4. Spending changes associated with Clean Transportation Scenario considered in analysis

Category

Spending Change

Direc�on

Change in spending on ba�ery

Increase

Change in spending on other electronics

Increase

Change in spending on auto assembly

Decrease

Change in spending on R&D

Increase

Change in spending on gasoline engines

Decrease

Auto Maintenance

Change in spending on auto maintenance

Decrease

Charging Infrastructure

Change in spending on charging infrastructure (Level 2 and DCFC)

Increase

Change in spending on gasoline

Decrease

Change in spending on electricity

Increase

Change in spending on solar PV capital

Increase

Change in spending on solar PV opera�ons and maintenance

Increase

Change in spending on wind capital

Increase

Change in spending on wind opera�ons and maintenance

Increase

Change in spending on distribu�on capital

Increase

Change in residen�al respending

Increase

Change in commercial respending

Increase

Auto Manufacturing

Fuel Switching
Electric Grid Investments

Respending

Synapse Energy Economics, Inc.

Page 26

Note that all changes are rela�ve to a business-as-usual
alterna�ve—thus, spending on gasoline engines in the
Clean Transporta�on scenario is lower than in the
Baseline scenario because there a
re fewer gasoline engines built in the Clean Transporta�on
scenario. Since IMPLAN projec�ons are based on historical
state-level economic data, results may be sensi�ve to future changes in economic organiza�on and structure that
are not reflected in the sta�c analysis.

Na�onal Renewable Energy Laboratory’s Annual Technology Baseline. Over the full period, we es�mated that
about 1,555 MW of solar PV and 1,476 MW of onshore
wind will be installed. We calculated annual opera�ons
and maintenance spending values based on cumula�ve installed capacity. Finally, annual capital and opera�ons and
maintenance spending totals were converted into macroeconomic results using the IMPLAN model.

COBRA
Calculating grid impacts
The Clean Transporta�on scenario is associated with a
marked increase in electricity consump�on, resul�ng in a
significant flow of dollars to the u�lity sector. In this analysis, we assumed that electricity rates would be unchanged
between the two cases. We based this assump�on on the
na�onal price trajectory provided by the U.S. Energy Informa�on Administra�on’s Annual Energy Outlook, adjusted
for the ra�o of average residen�al rates in Michigan to average na�onwide residen�al rates, and the ra�o of average commercial rates in Michigan to average na�onwide
commercial rates, per the U.S. Energy Informa�on Administra�on.
We assumed that all new revenues flowing to the u�lity
sector would be used to fund u�lity system expansion
(rather than to finance variable costs associated with opera�ng and maintaining exis�ng resources). To determine
how these moneys would be allocated to different system
func�ons, we reviewed recent cost-of-service studies from
three major Michigan investor-owned u�li�es: Consumers
Energy, DTE Energy, and Indiana Michigan Power. Together, these three companies comprise about 85 percent
of electricity customers statewide. We used the companies’ reported plant-in-service totals to calculate share-oftotal-state-customers-weighted average alloca�on factors
for genera�on capacity, distribu�on capacity, and a catchall miscellaneous u�lity func�ons category. In sum, about
44 percent of new electric sector revenues were flowed to
expanding genera�on capacity, about 47 percent were
flowed to expanding distribu�on capacity, and the residual went to miscellaneous u�lity func�ons.
In turn, we calculated annual capacity totals in megawa�s
using standardized dollar-per-megawa� values from the
Synapse Energy Economics, Inc.

We used EPA’s CO-Benefits Risk Assessment (COBRA)
Health Impacts Screening and Mapping Tool to es�mate
the mone�zed health impacts of the Clean Transporta�on
scenario. COBRA allows users to compare emissions scenarios by adjus�ng the quan�ty of criteria pollutant emissions in a policy scenario rela�ve to a baseline scenario.
COBRA then projects how changes in criteria pollutants
will impact overall changes in PM2.5 concentra�ons between the two scenarios (baseline and policy). Next, the
model determines the geographic distribu�on of changes
to ambient PM2.5 at a county level. COBRA then translates
ambient PM2.5 into changes in the occurrence of health
outcomes, each of which has an associated dollar value.
The overall health impact of a given scenario can then be
calculated as the sum of these mone�zed changes in
health outcomes.
We generated the inputs for COBRA by using EV-REDI to
project criteria emissions in the Baseline and Clean Transporta�on scenarios. The first step was to create the policy
scenario within COBRA. This was done by subtrac�ng the
delta between the two EV-REDI scenarios from Michigan’s
baseline on-road vehicle emissions scenario within COBRA. Effec�vely, this methodology es�mates the total reduc�on in criteria emission in the Clean Transporta�on
scenario rela�ve to the Baseline scenario, and it applies
the same reduc�on to COBRA’s baseline dataset. We used
COBRA to es�mate health impacts every fi�h year beginning in 2025 and ending in 2050, with all values for all
other years linearly interpolated. COBRA provides baseline
emissions scenarios for a given geography in analysis years
2016, 2023, and 2028. For all years, we used the COBRA
baseline emissions scenario for the nearest analysis year
available. For instance, in 2025, we used the 2023 baseline scenario whereas for 2030, we used the 2028 baseline
Page 27

scenario. A key result of the COBRA methodology is that a
majority of health impacts are associated with premature
deaths; assigning a monetary value to mortality may be
both empirically and ethically fraught. Addi�onally, COBRA
was designed to assign either a 3 percent or 7 percent discount rate to all analyses. We used the 3 percent discount
rate when modeling health impacts but recognized that
there are ethical concerns associated with using any nonzero interest rate as it implies that future lives are less
valuable in monetary terms.
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