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Abstract

This study examines the evolution of National Electric Vehicle Infrastructure (NEVI) im-
plementation across the East North Central states—Illinois, Indiana, Michigan, Ohio, and
Wisconsin—between 2022 and 2026 under a shared federal policy framework. The anal-
ysis is based on official federal and state documents published through 2025, with 2026
representing planned implementation targets described in the most recent state NEVI
annual updates. A qualitative comparative longitudinal research design was employed
using NEVI plans, annual implementation updates, Federal Highway Administration
guidance, state Department of Transportation reports, and publicly available infrastruc-
ture data. Thematic analysis supported by NVivo 14 software (Lumivero, Denver, CO,
USA) identified six dimensions of implementation evolution: governance, infrastructure
deployment, transportation connectivity, freight mobility, operational sustainability, and
institutional adaptation. The findings indicate that all states progressed beyond initial
corridor deployment toward more adaptive and coordinated implementation approaches,
although their priorities differed. Michigan and Ohio placed greater emphasis on freight
mobility and interstate connectivity, Illinois strengthened institutional coordination and
network expansion, Indiana focused on operational reliability and phased deployment,
and Wisconsin prioritized rural accessibility and statewide coverage. This study provides
a comparative longitudinal understanding of how shared federal objectives evolved into
regionally distinct implementation pathways, offering insights for future EV infrastructure
planning and policy implementation.

Keywords: transportation electrification; adaptive governance; sustainability transitions;
electric vehicle infrastructure; sustainable transportation; National Electric Vehicle Infrastructure
(NEVI) Program

1. Introduction

Transportation electrification has emerged as a central strategy for reducing green-
house gas emissions, improving energy efficiency, and supporting the transition toward
more sustainable transportation systems. As governments seek to decarbonize the trans-
portation sector, electric vehicle (EV) adoption has accelerated worldwide, increasing
demand for reliable and accessible charging infrastructure. Consequently, the deployment
of public charging networks has become a critical component of transportation planning
and regional mobility strategies, particularly along major transportation corridors that
support long-distance travel and interstate connectivity [1,2].

Beyond environmental benefits, transportation electrification is increasingly associated
with energy security, economic competitiveness, technological innovation, and transporta-
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tion system modernization. However, the transition to electric mobility extends beyond the
deployment of charging stations and should be understood as a broader socio-technical
transformation involving interactions among infrastructure, institutions, governance ar-
rangements, mobility networks, and diverse stakeholder groups. Successful transportation
electrification therefore depends not only on vehicle adoption but also on the ability of
transportation systems to coordinate technological, organizational, and policy changes
across multiple levels of governance [34].

Despite these opportunities, transportation electrification also presents important
implementation challenges. Differences in regional infrastructure readiness, utility capac-
ity, procurement processes, stakeholder coordination, rural accessibility, and long-term
operational sustainability may affect the effectiveness of charging network deployment
across jurisdictions. Previous studies have similarly emphasized that charging infras-
tructure availability, policy implementation, and institutional support remain critical de-
terminants of successful transportation electrification, although these challenges vary
across regional contexts [5]. Consequently, although the National Electric Vehicle Infras-
tructure (NEVI) Program provides a common federal framework, implementation out-
comes may vary considerably depending on state-specific institutional and transportation
contexts [6,7]. Understanding these differences is essential for evaluating how trans-
portation electrification evolves in practice rather than assuming uniform implementation
across all states.

Transportation electrification can therefore be viewed as a complex system in which
infrastructure, institutions, policies, technologies, and users interact to shape transition
outcomes. From this perspective, the deployment of EV charging infrastructure is one
component of a broader transformation of the transportation system characterized by
interdependent technological, organizational, and institutional change [8,9].

1.1. Transportation Electrification and the Growth of EV Infrastructure

The expansion of EV charging infrastructure plays a critical role in reducing range
anxiety and improving the practicality of long-distance EV travel. Previous studies have
shown that charging accessibility significantly influences EV adoption and transportation
accessibility outcomes [10]. Consequently, governments increasingly view the deploy-
ment of charging infrastructure as an essential component of sustainable mobility and
transportation network development.

Transportation electrification is particularly important along major transportation
corridors where substantial passenger and commercial traffic occur. Corridor-based de-
ployment strategies improve transportation connectivity by supporting continuous travel
across regions and reducing infrastructure gaps between urban and rural areas. As EV
adoption continues to increase, transportation planners face growing pressure to ensure
that charging infrastructure supports mobility objectives while contributing to long-term
transportation system resilience and operational sustainability [11].

At the same time, transportation electrification increasingly involves interactions
among infrastructure systems, governance systems, freight networks, energy systems, and
transportation users. These interdependencies highlight the importance of examining
transportation electrification as a systems-level transition rather than solely as an infrastruc-
ture deployment initiative. These interdependencies further suggest that transportation
electrification should be examined as an evolving implementation process in which policies,
governance arrangements, and infrastructure priorities change over time rather than as a
single infrastructure deployment event.
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1.2. The Bipartisan Infrastructure Law and the NEVI Program

In the United States, the Bipartisan Infrastructure Law (BIL) established one of the
largest federal investments in transportation electrification through the NEVI Program. The
program provides approximately USD 5 billion to support the deployment of EV charging
infrastructure along designated Alternative Fuel Corridors (AFCs) and aims to establish a
connected national charging network to support interstate travel, regional mobility, and
transportation system modernization [12].

The NEVI program operates through a federal-state implementation model in which
states develop and update deployment strategies based on regional transportation priorities
while remaining aligned with national transportation electrification objectives. Through
this approach, state transportation agencies play central roles in infrastructure planning,
stakeholder coordination, corridor prioritization, and charging network deployment.

Although the NEVI Program establishes common national objectives and funding
requirements, states retain considerable discretion in planning, prioritizing, and implement-
ing charging infrastructure according to regional needs. This creates an inherent tension
between top-down federal policy direction and bottom-up adaptive implementation, mak-
ing NEVI an appropriate setting for examining how governance processes evolve across
different institutional environments.

Beyond infrastructure development, the NEVI program represents a multi-level
sustainability transition process involving federal agencies, state governments, utilities,
metropolitan planning organizations, private charging providers, transportation users,
and regional stakeholders. The NEVI program may also be viewed as an adaptive gov-
ernance process in which multiple actors interact, learn, coordinate, and continuously
adjust implementation strategies in response to changing technological, institutional, and
transportation conditions. Consequently, NEVI implementation provides an important
opportunity to examine how transportation systems evolve through interactions among
governance structures, infrastructure investments, mobility networks, and institutional
adaptation processes.

1.3. Governance and Implementation Challenges

The East North Central region, comprising Illinois, Indiana, Michigan, Ohio, and
Wisconsin, is an important setting for examining transportation electrification in the United
States. The five states share a common federal policy framework under the NEVI program
but differ substantially in population density, economic structure, institutional capacity,
urbanization patterns, and transportation priorities [7,12,13].

The region encompasses both highly urbanized metropolitan areas and extensive rural
communities, resulting in diverse infrastructure needs and implementation conditions. In
addition, the states differ in EV adoption levels, utility coordination mechanisms, manufac-
turing activities, and approaches to transportation planning and infrastructure deployment.
These variations offer a valuable opportunity to examine how states adapt common federal
objectives to distinct regional and institutional contexts [7,14].

Beyond technical deployment, EV infrastructure implementation poses significant
governance challenges, including stakeholder coordination, procurement processes, utility
integration, equity considerations, operational planning, cybersecurity, and long-term
infrastructure resilience. These challenges may influence implementation trajectories
differently across states despite their common federal policy framework. Consequently, the
East North Central region provides an appropriate setting for examining how transportation
electrification evolves through continuous institutional adaptation, policy learning, and
governance coordination between 2022 and 2026 [15].
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1.4. Research Gap

Existing research has primarily focused on EV adoption, charging infrastructure
deployment, transportation accessibility, environmental sustainability, and transportation
electrification policies. While these studies provide valuable insights into EV infrastructure
development and charging accessibility outcomes, they have largely examined individual
aspects of transportation electrification in isolation.

Recent studies have also investigated state-level implementation experiences under
the NEVI program, emphasizing infrastructure planning, charging accessibility, equity
considerations, and policy implementation strategies. However, despite these contributions,
existing studies have rarely explained why implementation trajectories diverge across
states operating under identical federal policy requirements. As a result, the governance
mechanisms, institutional adaptation processes, and policy learning that shape these
differences remain insufficiently understood.

Building on prior research that examined the evolution of NEVIimplementation across
the New England states, the present study extends the comparative longitudinal framework
to the East North Central division. Examining additional U.S. regions is important because
states operate under different geographic, economic, institutional, and transportation con-
ditions that may influence implementation trajectories despite sharing the same federal
policy framework [7]. Unlike previous studies that have primarily examined EV infrastruc-
ture deployment, charging accessibility, or state implementation independently, this study
adopts a comparative longitudinal perspective to investigate how governance, institutional
adaptation, and implementation strategies evolved across multiple states operating under
a common federal policy framework.

1.5. Study Contribution

This study contributes to the transportation electrification literature in three im-
portant ways. First, it provides a comparative longitudinal analysis of NEVI imple-
mentation across Illinois, Indiana, Michigan, Ohio, and Wisconsin from 2022 to 2026.
In this study, comparative longitudinal analysis refers to the systematic examination
of how implementation strategies, governance arrangements, infrastructure priorities,
and institutional responses evolved over multiple implementation stages under a shared
federal policy framework rather than comparing only the initial and final implemen-
tation plans. Second, the study examines how governance, infrastructure deployment,
mobility considerations, freight transportation, operational sustainability, and institu-
tional adaptation evolved throughout implementation. Third, it extends the emerging
literature on transportation electrification governance by explaining how common fed-
eral policy objectives were implemented differently across states with varying regional
and institutional characteristics. Collectively, these contributions provide the analyti-
cal foundation for answering the study’s research question by explaining how NEVI
implementation evolved across the East North Central states under a shared federal
policy framework.

This study also represents the second phase of a broader national research agenda
aimed at developing a comparative understanding of how NEVI implementation evolves
across all U.S. Census divisions. By examining implementation across diverse regional
contexts under a shared federal policy framework, the collective findings of these regional
studies are expected to contribute to a national framework for understanding adaptive
governance, institutional learning, and the implementation of sustainable transportation
electrification in the United States.
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1.6. Research Question
Accordingly, this study seeks to answer the following research question:

e How did NEVIimplementation evolve across the East North Central states between
2022 and 2026 under a shared federal policy framework?

The research question is addressed through a qualitative comparative longitudinal
analysis of state NEVI plans, annual implementation updates, federal guidance documents,
and supporting transportation reports published between 2022 and 2026. Although the
study examines NEVI implementation over the 2022-2026 implementation period, the
analysis is based on official documents published through 2025, with 2026 representing
planned implementation targets reported in the latest state annual updates.

2. Literature Review

Transportation electrification has become a central component of contemporary trans-
portation planning, sustainability policy, and infrastructure development. Rapid EV adop-
tion has heightened the importance of deploying charging infrastructure, strengthened
regional transportation connectivity, and increased the need for long-term infrastructure
resilience. In response, federal and state governments have implemented policies and
funding programs to support the development of reliable, accessible charging networks
that enable large-scale transportation electrification. Among these initiatives, the NEVI
program has emerged as a significant mechanism for accelerating EV infrastructure de-
ployment across the United States while allowing states flexibility in their implementation
strategies and regional priorities. From a systems perspective, transportation electrification
represents a socio-technical transition involving interactions among governance structures,
infrastructure systems, mobility networks, freight systems, and institutional actors. This
literature review examines the major themes relevant to the evolution of NEVI implemen-
tation, including transportation electrification and EV infrastructure development, federal
transportation policy, regional transportation connectivity through AFCs, governance and
institutional coordination, equity and accessibility, operational sustainability, freight mobil-
ity, and adaptive governance. Together, these themes provide the theoretical and contextual
foundation for examining the evolution of NEVI implementation across the East North
Central states between 2022 and 2026.

2.1. Transportation Electrification and EV Infrastructure Development

Transportation electrification has become a key strategy for reducing greenhouse gas
emissions and supporting sustainable mobility systems. The transportation sector remains
one of the largest contributors to global carbon emissions, underscoring the importance of
EV adoption as part of broader decarbonization efforts [16]. As governments continue to
promote EV adoption through incentives and infrastructure investments, transportation
electrification has become a central component of modern transportation planning.

The rapid growth of the EV market has increased demand for accessible, reliable
charging infrastructure. Some studies indicate that charging availability is among the most
influential factors affecting EV adoption, while insufficient infrastructure remains a major
barrier to market expansion [2,3]. Consequently, governments have increasingly prioritized
deploying charging networks to support both local and long-distance travel.

Public charging infrastructure plays an important role in reducing range anxiety and
improving transportation accessibility. Fast-charging stations along major transportation
corridors enable longer trips and strengthen regional transportation connectivity, making
EVs more practical for everyday travel and interstate mobility [3]. Furthermore, charging
infrastructure has become a critical component of transportation systems that seek to
balance sustainability, accessibility, and operational efficiency.

https:/ /doi.org/10.3390/su18147142


https://doi.org/10.3390/su18147142

Sustainability 2026, 18, 7142

6 of 27

Despite substantial progress in EV adoption and infrastructure deployment, chal-
lenges remain regarding charging network coverage, accessibility, and long-term re-
liability. These challenges have prompted governments to develop large-scale trans-
portation electrification initiatives to expand charging infrastructure while supporting
future mobility demands [16,17]. While some studies have primarily examined EV adop-
tion, charging accessibility, or infrastructure expansion, they have generally focused
on static assessments rather than examining how implementation evolves over time
across multiple jurisdictions operating under a common federal policy framework. The
present study addresses this limitation through a comparative longitudinal analysis of
NEVI implementation.

2.2. The National Electric Vehicle Infrastructure Program

The transition toward transportation electrification in the United States has been
supported by federal policies that accelerate EV infrastructure deployment and improve
regional transportation connectivity. Among these initiatives, the Bipartisan Infrastructure
Law established a comprehensive framework for expanding EV charging networks through
coordinated investments and state-level implementation strategies [18,19].

A central component of this legislation is the NEVI Formula Program, which pro-
vides federal funding to states to deploy EV charging infrastructure along designated
transportation corridors. The program aims to create a reliable, interconnected charging
network that supports local mobility and long-distance travel while reducing barriers to
EV adoption [20].

The implementation of NEVI is closely linked to the development of AFCs, which form
the foundation for corridor-based charging infrastructure planning. AFCs are intended
to improve network continuity, reduce charging gaps, and facilitate interstate travel by
ensuring the availability of charging facilities along major transportation routes [21].

Unlike traditional infrastructure programs, NEVI uses a federal-state implementation
model in which federal agencies set funding requirements and performance expectations,
while state transportation agencies retain flexibility in planning and deployment decisions.
This approach enables states to address regional transportation needs while advancing
broader national transportation electrification objectives [22].

The level of infrastructure funding provided through NEVI reflects the growing recog-
nition that charging accessibility is essential to transportation electrification. As states con-
tinue to implement their deployment plans, the program offers an important opportunity
to examine how infrastructure investments, corridor development, and implementation
strategies evolve under a shared federal policy framework.

2.3. Alternative Fuel Corridors and Regional Transportation Connectivity

Alternative Fuel Corridors (AFCs) have become an important part of transportation
electrification by supporting the deployment of EV charging infrastructure along major
highway networks. The corridor-based approach aims to improve charging accessibility,
reduce range anxiety, and support long-distance EV travel through a connected charging
network [3,23].

Regional transportation connectivity depends on the continuity of charging infras-
tructure across state borders. Prior studies indicate that reliable charging networks along
transportation corridors increase travel confidence and support interstate mobility by re-
ducing gaps in charging availability [20,24]. Consequently, corridor readiness has become
a key consideration in transportation planning and EV infrastructure deployment.

The East North Central region is an important setting for examining transporta-
tion connectivity because Illinois, Indiana, Michigan, Ohio, and Wisconsin are linked
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by major interstate corridors, including 1-90, 1-94, 1-80, 1-70, 1-65, and 1I-75. These cor-
ridors support both passenger and freight movement, making the region well-suited
to evaluating how corridor electrification contributes to regional mobility and network
continuity [23].

2.4. Governance Systems and Institutional Coordination in Transportation Electrification

The successful deployment of EV infrastructure depends on the effective coordination
of multiple actors operating across interconnected governance systems. Transportation elec-
trification involves interactions among federal agencies, state departments of transportation
(DOTs), utilities, metropolitan planning organizations (MPOs), local governments, private
charging providers, and other stakeholders, collectively influencing planning, implementa-
tion, and operational outcomes. As a result, EV infrastructure deployment extends beyond
technical infrastructure development and reflects the broader governance structures that
shape transportation system transformation [25,26].

State DOTs play a central role within these governance systems by coordinating
infrastructure planning, corridor development, stakeholder engagement, and funding
allocation. Utilities contribute technical expertise in grid capacity, energy demand man-
agement, and charging operations, while MPOs and local governments support regional
transportation planning and implementation. The effectiveness of transportation electri-
fication initiatives therefore depends on the ability of these organizations to collaborate
across institutional boundaries and align their activities toward shared transportation
objectives [25,26].

Institutional coordination also extends beyond public-sector organizations to include
private charging providers, technology firms, and other industry participants. Public—
private partnerships have emerged as important governance mechanisms that combine
governmental support with private-sector investment, operational expertise, and technolog-
ical capabilities. Such collaborative arrangements can accelerate infrastructure deployment,
improve implementation efficiency, and enhance the long-term sustainability of transporta-
tion electrification programs [2,27].

From a systems perspective, governance structures represent an essential component
of transportation electrification because they facilitate interactions among infrastructure
systems, mobility networks, energy systems, and institutional actors. Several studies
suggest that effective governance systems improve coordination, reduce implementation
barriers, and support adaptive responses to emerging technological and operational chal-
lenges [28,29].

Recent studies emphasize the importance of adaptive governance in managing the
complexity of transportation electrification. Adaptive governance encourages collaboration,
flexibility, and continuous learning among stakeholders, allowing institutions to respond
to evolving technological, regulatory, and transportation challenges [28,29]. Consequently,
governance systems and institutional coordination are increasingly recognized as critical
factors influencing the long-term evolution, resilience, and effectiveness of transportation
electrification initiatives.

2.5. Equity and Accessibility in Transportation Electrification

Equity has become a central consideration in transportation electrification policies
as governments work to ensure that the benefits of EV infrastructure are shared across
diverse communities. Programs such as Justice40 emphasize directing investments toward
disadvantaged and underserved populations that have historically had limited access to
transportation resources and greater exposure to environmental burdens [30,31]. As a
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result, equity considerations are increasingly integrated into EV infrastructure planning
and deployment strategies.

Despite the expansion of charging networks, accessibility gaps persist between urban
and rural areas. Rural communities often face lower charging station density, longer travel
distances, and limited private investment, creating what some studies describe as “charging
deserts” [32]. These disparities may hinder EV adoption and diminish the effectiveness of
transportation electrification initiatives in less-populated regions.

Addressing these challenges requires developing inclusive transportation systems
that prioritize accessibility alongside infrastructure growth. Several studies suggest that
equitable deployment of charging infrastructure can improve transportation access, support
regional mobility, and reduce disparities in EV adoption across socioeconomic groups [1,33].
Consequently, equity and accessibility have become essential components of long-term
transportation electrification planning.

2.6. Operational Sustainability and Infrastructure Resilience

The long-term success of transportation electrification depends not only on infrastruc-
ture deployment but also on the operational performance of charging networks. Reliability
and maintenance are critical factors influencing user confidence, as malfunctioning or
unavailable charging stations may discourage EV use and reduce the effectiveness of
transportation electrification initiatives [34].

As charging infrastructure expands, cybersecurity and grid resilience have become
increasingly important considerations. Charging networks are connected to digital com-
munication systems and electrical grids, creating potential vulnerabilities that may affect
operational continuity and service reliability. Some studies emphasize the need for resilient
infrastructure systems capable of adapting to technological disruptions, cyber threats, and
increasing electricity demand associated with EV growth [35].

Interoperability is another key component of infrastructure resilience because it
enables EV users to access charging services across different networks and providers.
Research suggests that interoperable charging systems improve user experience, sup-
port regional mobility, and enhance network efficiency by promoting seamless ac-
cess to charging infrastructure [36]. Consequently, operational sustainability has be-
come an essential consideration in the long-term planning and management of EV
infrastructure systems.

2.7. Freight Mobility and Transportation Network Electrification

Freight transportation plays a critical role in the U.S. economy, supporting the move-
ment of goods through interconnected highway, logistics, and supply chain networks. As
transportation electrification expands, attention has increasingly turned to electrifying
commercial transportation systems, particularly along major freight corridors that facilitate
interstate commerce [37]. The transition to electric freight vehicles has the potential to
reduce emissions while improving the sustainability of freight operations.

The electrification of freight transportation poses distinct infrastructure challenges
compared with passenger vehicle travel. Heavy-duty vehicles require higher charging ca-
pacities, strategically located charging stations, and reliable corridor networks that support
long-distance freight movement [38]. Consequently, transportation agencies and logistics
providers have increasingly recognized the importance of integrating truck electrification
into broader transportation planning strategies.

The East North Central region contains some of the busiest freight corridors in the
United States, linking major manufacturing, logistics, and commercial centers via interstate
routes including 1-90, I-94, 1-80, I-70, I-65, and I-75. These corridors support substantial

https:/ /doi.org/10.3390/su18147142


https://doi.org/10.3390/su18147142

Sustainability 2026, 18, 7142

9 of 27

freight activity and interstate commerce, making the region particularly relevant for exam-
ining how transportation electrification may affect future logistics networks, supply chain
mobility, and freight transportation systems [38,39].

2.8. Adaptive Governance and Transportation System Transition

The transition toward transportation electrification represents a complex socio-
technical transformation that requires coordinated action among governments, industries,
utilities, transportation agencies, and other stakeholders. Sustainability transition theory
suggests that large-scale technological transformations emerge through interactions among
policy frameworks, infrastructure systems, institutional arrangements, and societal actors
rather than through technological innovation alone [8,40]. Consequently, the transition
toward EV transportation systems requires not only infrastructure deployment but also
governance adaptation, institutional change, and continuous coordination among multiple
actors operating within an evolving transportation system.

From a systems perspective, transportation electrification may be understood as an
adaptive governance process in which technological, organizational, policy, and social com-
ponents interact and evolve over time. Changes in infrastructure deployment, governance
arrangements, stakeholder participation, and transportation demand can influence the
behavior of the broader system, creating dynamic relationships that shape implementation
outcomes. As a result, successful transportation transitions depend on the ability of insti-
tutions and stakeholders to adapt to changing environmental, technological, and policy
conditions [8,40].

Adaptive governance has emerged as an important approach for managing complex
transitions characterized by uncertainty, technological change, and evolving stakeholder
needs. Unlike traditional governance models, adaptive governance emphasizes flexibility,
collaboration, policy learning, and continuous adjustment of implementation strategies in
response to emerging challenges and opportunities [41,42]. This approach is particularly
relevant to transportation electrification because infrastructure deployment, technological
innovation, user adoption, and transportation needs continue to evolve throughout the
implementation process.

Institutional adaptation, policy learning, and collaborative governance are therefore
critical components of transportation system transformation. Some studies emphasize that
organizations capable of learning from implementation experiences, sharing knowledge
across institutional boundaries, and adapting governance practices are better positioned to
support long-term sustainability objectives and infrastructure transformation efforts [43].
Such adaptive capacities contribute to the resilience and effectiveness of transportation
systems by enabling stakeholders to respond to changing conditions while maintaining
progress toward strategic goals.

Collectively, sustainability transition theory and adaptive governance provide a useful
foundation for understanding transportation electrification as a dynamic sustainability
transition process. While Sustainability Transition Theory explains the broader processes
through which socio-technical systems evolve toward sustainability, Adaptive Governance
explains the institutional mechanisms that enable governments and stakeholders to respond
to changing technological, organizational, and policy conditions during that transition [44].
Accordingly, the two theories are complementary rather than competing perspectives.
These perspectives highlight how governance structures, infrastructure investments, mobil-
ity networks, institutional arrangements, and stakeholder interactions co-evolve throughout
implementation processes. Accordingly, they provide an appropriate theoretical lens for
examining how states adapt their strategies, policies, and implementation approaches as
NEVI deployment evolves between 2022 and 2026. By integrating these complementary
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theoretical perspectives within the context of NEVI implementation, this study extends
existing transportation electrification research beyond infrastructure deployment to explain
how governance adaptation and institutional learning shape implementation trajectories
over time.

2.9. Conceptual Framework

This study develops a conceptual framework to examine the evolution of NEVI im-
plementation across the East North Central states from 2022 to 2026. The framework
recognizes that transportation electrification extends beyond the deployment of charging
infrastructure and involves interactions among governance arrangements, infrastructure
development, transportation connectivity, freight mobility, operational sustainability, and
institutional learning. These dimensions collectively shape how states implement trans-
portation electrification initiatives under a shared federal policy framework.

The framework begins with the federal policy environment established by the Bi-
partisan Infrastructure Law and the NEVI Formula Program, which provide common
funding mechanisms, implementation requirements, and national transportation elec-
trification objectives. Within this shared policy environment, states develop imple-
mentation strategies that reflect their unique geographic, economic, institutional, and
transportation conditions.

The framework further assumes that effective implementation depends on gover-
nance and stakeholder coordination among state departments of transportation, utili-
ties, metropolitan planning organizations, local governments, private-sector charging
providers, and other participating organizations. These governance processes influence
infrastructure deployment decisions, charging network expansion, corridor prioritization,
and implementation activities.

As implementation progresses, infrastructure deployment contributes to broader
transportation outcomes by improving regional connectivity, supporting interstate mo-
bility, facilitating freight transportation, and strengthening transportation accessibility.
At the same time, states increasingly address operational sustainability issues, includ-
ing reliability, maintenance, resilience, interoperability, cybersecurity, and long-term
infrastructure performance.

Finally, the framework recognizes that implementation is not static. State agencies con-
tinuously adjust policies, refine strategies, strengthen partnerships, and incorporate lessons
learned throughout the implementation process. These adaptive processes contribute to
institutional learning and shape the evolution of NEVI implementation over time.

Figure 1 presents the conceptual framework guiding this study and illustrates how
federal policy guidance, governance processes, infrastructure deployment, transporta-
tion outcomes, and institutional learning collectively influence the evolution of trans-
portation electrification implementation across the East North Central states between
2022 and 2026. The framework assumes that federal policy provides the external im-
plementation environment, while governance processes influence infrastructure deploy-
ment and stakeholder coordination. These implementation activities subsequently af-
fect transportation connectivity, freight mobility, operational sustainability, and institu-
tional learning, creating a continuous process of adaptive implementation throughout
the NEVI program.
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Federal Policy Framework

(BIL and NEVI Program)

(Federal guidance, funding, performance
requirements, and corridor designation)

|

Governance and Stakeholder Coordination

(State agencies, MPOs, utilities, private sector,
local governments, and community stakeholders)

|

Infrastructure Deployment
(Charging station siting, installation,
utility integration, and corridor buildout)

|

Transportation Connectivity

X L Feedback
and Freight Mobility and Adaptive
(Enhanced corridor connectivity, EV accessibility, Adjustment

freight movement efficiency, and regional mobility)

|

Operational Sustainability
and Institutional Learning

(System performance, usability, equity outcomes,
knowledge generation, and policy learning)

!

Evolution of NEVI Implementation
(2022-2026)

(Adaptive adjustments, strategy refinement,

and continuous improvement)

Figure 1. Conceptual framework for examining the evolution of NEVI implementation across the
East North Central states.

3. Method

This study employs a qualitative comparative longitudinal research design to examine
the evolution of NEVI implementation across the East North Central states between 2022
and 2026. By analyzing state NEVI plans, implementation updates, and supporting trans-
portation documents, the study investigates how governance, infrastructure deployment,
transportation connectivity, freight mobility, operational sustainability, and institutional
adaptation evolved during the implementation period. This chapter describes the research
design, case selection, data sources, data collection procedures, analytical approach, and
interpretive framework used to guide the analysis.

3.1. Research Design

This study employed a qualitative comparative longitudinal research design to exam-
ine the evolution of NEVI implementation across the East North Central states between 2022
and 2026. Consistent with a systems perspective, the study investigates transportation elec-
trification as a sustainability transition process involving interactions among governance
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structures, infrastructure systems, mobility networks, freight systems, and institutional
actors. Qualitative research is particularly well suited for examining implementation
evolution, institutional adaptation, and complex governance processes operating within
real-world policy environments [45,46].

A comparative longitudinal document analysis approach was used to investigate
changes in implementation strategies over time. Longitudinal analysis enables researchers
to examine how policies, priorities, and implementation activities evolve across multiple
years, while comparative analysis helps identify similarities and differences among cases
operating under a shared policy framework [47,48].

The study focused on five states in the East North Central region—Illinois, Indiana,
Michigan, Ohio, and Wisconsin—to assess the evolution of governance, infrastructure
deployment, transportation connectivity, freight mobility, operational sustainability, and
institutional adaptation under the NEVI program. This approach provides a systematic
framework for examining implementation patterns and regional variation across states
during the 2022-2026 implementation period [49].

3.2. Geographic Scope and Case Selection

This study focuses on the five states comprising the East North Central division of
the U.S. Midwest region: Illinois, Indiana, Michigan, Ohio, and Wisconsin. These states
were selected because they operate under the same federal NEVI framework while exhibit-
ing distinct transportation, geographic, and implementation characteristics. Examining
multiple states within a shared policy environment provides an opportunity to evaluate
similarities and differences in implementation strategies and outcomes [50].

The East North Central region represents a strategically important transportation
network within the United States. The region is connected through major interstate cor-
ridors, including 1-90, 1-94, 1-80, 1-70, I-65, and 1I-75, which support significant passenger
travel, freight movement, and interstate commerce. Consequently, the region provides an
appropriate setting for examining transportation connectivity, corridor development, and
EV infrastructure deployment under the NEVI program [12,39].

In addition, the selected states play a critical role in regional mobility and freight
transportation due to their extensive highway networks, manufacturing activity, and
logistics infrastructure. Their shared participation in the NEVI program and strategic
importance in transportation make them suitable cases for investigating the evolution
of governance, infrastructure deployment, transportation connectivity, freight mobility,
operational sustainability, and institutional adaptation between 2022 and 2026.

3.3. Data Sources

This study used multiple document sources to examine the evolution of NEVI im-
plementation across the East North Central states from 2022 to 2026. Data were drawn
from federal, state, and publicly available transportation infrastructure sources to provide
a comprehensive understanding of infrastructure deployment, transportation connectivity,
freight mobility, and institutional adaptation. As summarized in Table 1, the study incorpo-
rated original NEVI plans, implementation updates, federal transportation reports, state
transportation documents, and public infrastructure datasets to support a comparative
longitudinal analysis. The document collection included official state NEVI plans published
in 2022 together with annual implementation updates released between 2023 and 2025.
References to 2026 throughout this study correspond to planned implementation activities
and targets presented in the most recent publicly available state annual updates rather than
completed implementation outcomes.
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Table 1. Data collection sources.
Source Type Description Examples
NEVI Plans Original state implementation plans submitted under the 2022 State NEVI Plans
NEVI program
NEVI Updates Revised plans, annual reports, and implementation updates 2023-2026 NEVI Updates
FHWA Reports Federal transportation and corridor-related documents AFC Designations, FHWA Guidance
State DOT Documents State-level implementation and progress reports Deployment Updates, Progress Reports
. . Bipartisan Infrastructure Law (BIL),
Federal Documents Federal legislation and program guidance NEVI Guidance
Public Infrastructure Data  Publicly available EV infrastructure information gl;?;glng Deployment Data, Corridor Status

As shown in Table 1, the selected data sources provided complementary perspectives
on policy implementation, infrastructure development, corridor planning, and transporta-
tion system performance. The use of multiple document sources enhanced the robustness of
the analysis through document triangulation and enabled cross-state comparisons among
llinois, Indiana, Michigan, Ohio, and Wisconsin during the 2022-2026 implementation
period. Only official federal and state government documents were included in the anal-
ysis to ensure the authenticity, consistency, and reliability of the data. Documents from
unofficial sources, news media, commercial websites, or opinion-based publications were
excluded. The use of official publicly available documents enhanced the credibility of the
findings while supporting transparent and replicable qualitative analysis.

3.4. Data Collection Procedures

The data were collected through a systematic review of publicly available documents
related to NEVI implementation between 2022 and 2026. Document retrieval focused on
official sources to ensure the accuracy, consistency, and reliability of the collected informa-
tion [49]. Documents were included if they were published between 2022 and 2025 and
comprised the original 2022 NEVI plans together with subsequent annual implementation
updates. Throughout this study, 2026 refers to planned implementation targets described
in the latest publicly available annual updates rather than completed implementation
activities. Duplicate documents and materials unrelated to NEVI implementation were
excluded from the study:.

The primary sources included state DOT websites, the FHWA database, NEVI annual
updates, AFC documentation, and other transportation-related reports. These sources
provided information regarding infrastructure deployment, corridor development, im-
plementation progress, governance activities, and transportation connectivity across the
selected states [12,39].

The data collection period covered documents published between 2022 and 2026,
enabling the examination of implementation changes over time. This timeframe aligned
with the initial implementation phase of the NEVI program and provided a basis for
conducting a comparative longitudinal analysis across Illinois, Indiana, Michigan, Ohio,
and Wisconsin [51]. The inclusion of annual implementation updates published between
2023 and 2025 enabled the study to examine the progressive evolution of implementation
strategies throughout the NEVI program rather than relying solely on comparisons between
the initial 2022 plans and the most recent updates.

3.5. Data Analysis

The collected documents were analyzed using a qualitative thematic analysis approach
supported by NVivo 14 software (Lumivero, Denver, CO, USA). The analysis followed a sys-
tematic multi-stage coding process to identify patterns, relationships, and implementation
trends across the selected states [48,52].
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The first stage involved document familiarization, during which all documents were
reviewed to gain an overall understanding of NEVI implementation activities, policies,
and infrastructure developments. The second stage consisted of open coding, where
meaningful concepts and implementation-related information were identified and assigned
initial codes. The third stage involved axial coding to group related codes into broader
categories and identify relationships among emerging concepts [53,54].

NVivo 14 software (Lumivero, Denver, CO, USA) was used solely as a qualitative
data management and coding support tool to facilitate document organization, code man-
agement, and thematic retrieval. All coding decisions, category development, theme
refinement, interpretation, and cross-state comparisons were conducted by the author to
ensure analytical consistency, transparency, and methodological rigor throughout the study.

The fourth stage focused on theme development, whereby categories were refined into
overarching themes reflecting the evolution of NEVI implementation. Finally, a cross-state
comparative analysis was conducted to identify similarities and differences among Illinois,
Indiana, Michigan, Ohio, and Wisconsin regarding governance evolution, infrastructure
deployment, transportation connectivity, freight mobility, operational sustainability, and
institutional adaptation. This analytical process provided a structured framework for
examining implementation patterns across the East North Central region [52,55].

Beyond identifying implementation patterns, the analytical process examined relation-
ships among governance, infrastructure, mobility, freight, operational sustainability, and
institutional adaptation dimensions. This systems-oriented approach enabled the study to
investigate how interactions among multiple subsystems contributed to the evolution of
transportation electrification across the selected states.

3.6. Analytical Dimensions

The analysis was guided by six analytical dimensions derived from the literature
review and the study’s objectives. These dimensions provided a structured framework
for organizing the coding process and evaluating the evolution of NEVI implementation
across the East North Central states. The dimensions were selected to capture key aspects
of transportation electrification, infrastructure development, transportation connectivity,
and institutional change identified in previous studies.

The six analytical dimensions included: (1) Governance Evolution, which examined
stakeholder coordination, partnerships, and implementation strategies; (2) Infrastructure
Deployment Evolution, which focused on charging infrastructure expansion and corridor
development; (3) Transportation Connectivity Evolution, which assessed regional mobility
and interstate travel support; (4) Operational Sustainability Evolution, which evaluated
reliability, resilience, maintenance, and interoperability considerations; (5) Freight Mobil-
ity Evolution, which examined freight transportation, logistics networks, and corridor
electrification; and (6) Institutional Adaptation Evolution, which explored policy learning,
organizational change, and implementation adjustments over time. These analytical di-
mensions served as the foundation for the thematic analysis and were subsequently used
to organize the results and discussion sections of the study. As summarized in Table 2,
the qualitative coding framework illustrates the sequential stages of the analytical process,
from document familiarization and coding to cross-state comparison and theory-guided
interpretation. Although presented as distinct analytical dimensions, these categories were
examined as interconnected components of a broader transportation electrification initia-
tive. The analysis therefore considered both individual dimensions and the relationships
among them as implementation evolved between 2022 and 2026.
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Table 2. Qualitative coding framework.
Coding Stage Purpose Output
Document Familiarization = Review documents Initial understanding
Open Coding Identify concepts Initial codes
Axial Coding Organize related codes Categories
Theme Development Generate themes Six analytical dimensions
Cross-State Comparison Compare implementation =~ Comparative findings
Theory-Gu.l ded Interpret findings Final results
Interpretation

3.7. Trustworthiness and Validation

Several strategies were employed to enhance the study’s trustworthiness. First, doc-
ument triangulation was applied by collecting and analyzing information from multiple
sources, including NEVI plans, implementation updates, FHWA reports, state DOT doc-
uments, federal guidance, and public infrastructure datasets. The use of multiple data
sources helped improve the comprehensiveness and credibility of the findings [49].

Second, consistency checks were conducted throughout the coding and analysis
process to ensure that similar concepts and themes were interpreted consistently across
documents. The coding structure was reviewed and refined iteratively during the analysis
to maintain coherence among the emerging themes [52]. Because the study was conducted
by a single researcher, formal inter-coder reliability was not applicable. Instead, analytical
reliability was strengthened through iterative coding, repeated document review, document
triangulation, continuous refinement of the coding framework, and consistency checks
throughout the analytical process.

Finally, cross-state comparison was used to validate implementation patterns and
identify similarities and differences among Illinois, Indiana, Michigan, Ohio, and Wisconsin.
Comparing findings across multiple states operating under the same federal framework
strengthened the robustness of the analysis and supported the identification of regional
implementation trends [55].

3.8. Theoretical Lens

This study is guided by Sustainability Transition Theory, which views large-scale
technological change as a socio-technical process involving interactions among technology,
policy, institutions, infrastructure, and societal actors [40]. The theory has been widely
used to examine transitions toward more sustainable transportation and energy systems,
including the adoption of EV technologies and supporting infrastructure.

Within the context of transportation electrification, Sustainability Transition Theory
provides a useful lens for understanding how EV charging infrastructure evolves through
coordinated actions among federal agencies, state governments, utilities, transportation
organizations, and private-sector stakeholders. The theory recognizes that successful
transitions require not only technological innovation but also institutional adaptation and
policy support [56].

Accordingly, Sustainability Transition Theory was used to interpret the evolution of
NEVI implementation across the East North Central states between 2022 and 2026. The
theory supported the examination of infrastructure deployment, transportation connec-
tivity, governance evolution, freight mobility, operational sustainability, and institutional
adaptation as interconnected components of a broader transportation transition.
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3.9. Interpretive Framework

In addition to Sustainability Transition Theory, this study employed Adaptive Gov-
ernance as an interpretive framework to understand how states responded to evolving
transportation electrification challenges during NEVI implementation. Adaptive Gov-
ernance emphasizes flexibility, collaboration, learning, and institutional responsiveness
when addressing complex policy and infrastructure transitions [41,42]. The framework
is particularly relevant to transportation electrification because implementation occurs
within dynamic environments characterized by technological change, evolving stakeholder
needs, infrastructure expansion, regulatory adjustments, and uncertainty regarding future
transportation demands.

Adaptive Governance was especially useful for interpreting policy learning, institu-
tional adaptation, stakeholder collaboration, and implementation evolution across the
East North Central states. As transportation electrification initiatives progressed be-
tween 2022 and 2026, state agencies, utilities, transportation organizations, and private-
sector stakeholders continuously adjusted strategies, priorities, and implementation ap-
proaches in response to emerging challenges and changing conditions. These adaptive
responses reflected ongoing efforts to improve infrastructure deployment, strengthen trans-
portation connectivity, address operational concerns, and enhance coordination among
participating organizations.

Accordingly, Adaptive Governance was used to examine how states modified plan-
ning processes, strengthened collaborative relationships, refined implementation strategies,
and responded to emerging transportation electrification priorities throughout the NEVI
deployment period. The framework also supported the interpretation of differences in
implementation approaches, institutional adaptation, and evolving governance practices
across the selected states. By emphasizing learning, flexibility, collaboration, and adapta-
tion, Adaptive Governance provided a valuable interpretive perspective for understanding
the evolution of transportation electrification as a dynamic sustainability transition pro-
cess. The theoretical perspectives were not used to generate the initial codes. Instead,
coding was conducted inductively through open and axial coding, after which Sustain-
ability Transition Theory and Adaptive Governance were applied as interpretive lenses
to explain the relationships among the identified themes and to understand how gover-
nance, infrastructure development, and institutional adaptation evolved during NEVI
implementation [44,57].

3.10. Research Process Framework

Figure 2 illustrates the systems-oriented research process employed in this study.
The workflow begins with the collection and organization of official documents published
between 2022 and 2026, followed by qualitative analysis using NVivo 14 (Lumivero, Denver,
CO, USA). The analytical process consists of document familiarization, open coding, axial
coding, and theme development, after which the identified themes are organized into six
analytical dimensions and compared across the five East North Central states. Finally, the
findings are interpreted using Sustainability Transition Theory and Adaptive Governance
to explain the evolution of NEVI implementation between 2022 and 2026. This sequential
framework demonstrates how documentary evidence was systematically collected, coded,
compared, and interpreted to produce theory-informed findings through a qualitative
comparative longitudinal analysis.
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Figure 2. Systems-oriented research process framework.

4. Results

This section presents the findings from the comparative longitudinal analysis of
NEVI implementation across Illinois, Indiana, Michigan, Ohio, and Wisconsin between
2022 and 2026. The results highlight changes in governance structures, infrastructure
deployment strategies, transportation connectivity priorities, freight mobility considera-
tions, operational sustainability practices, and institutional adaptation efforts during the
implementation period.

4.1. Governance and Infrastructure Deployment Evolution

The analysis revealed that all five states adopted collaborative governance structures
to support NEVI implementation. State DOTs served as the primary coordinating agencies
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while working with utilities, MPOs, and private-sector stakeholders. As shown in Table 3,
governance activities evolved from planning and stakeholder engagement in 2022 toward
infrastructure deployment and implementation management by 2026.

Table 3. Governance and infrastructure deployment evolution (2022-2026).

State 2022 Focus 2026 Evolution
Mlinois Interagency coordination and statewide corridor buildout =~ Expanded implementation and policy support
Indiana AFC completion and statewide corridor coverage Increased freight and utility integration
Michigan Multi-agency coordination and border connectivity Expanded deployment and resilience planning
Ohio Corridor deployment and statewide charging accessibility fg?;?g;d workforce and implementation
Wisconsin Corridor readiness and network expansion Increased policy and infrastructure support

Infrastructure deployment efforts were primarily focused on designated AFCs. All
five states prioritized developing NEVI-compliant charging networks along major inter-
state corridors before expanding investments to other transportation routes. Although
implementation approaches varied, the states shared a common objective of establishing
reliable, accessible charging infrastructure to support long-distance EV travel.

Document analysis indicated clear differences in implementation priorities among the
five states. Illinois emphasized statewide policy coordination and implementation support,
whereas Indiana increasingly integrated freight planning and utility coordination into
deployment activities. Michigan expanded cross-border connectivity and infrastructure
resilience initiatives, while Ohio strengthened workforce development alongside corridor
deployment. Wisconsin focused primarily on expanding corridor readiness and supporting
long-term policy implementation. These differences reflected variations in institutional ca-
pacity, transportation priorities, freight activity, and existing infrastructure networks. These
findings suggest that stronger institutional coordination facilitated more comprehensive
implementation strategies by improving stakeholder collaboration, resource allocation, and
implementation efficiency.

The findings suggest that governance and infrastructure deployment evolved as inter-
dependent components of the transportation electrification initiative. States that expanded
stakeholder coordination and interagency collaboration also demonstrated more advanced
infrastructure deployment activities, indicating that governance capacity influenced imple-
mentation progress. This relationship highlights the importance of governance structures
in shaping infrastructure outcomes and illustrates how interactions between institutional
and technical subsystems contributed to implementation evolution across the region.

4.2. Transportation Connectivity and Freight Mobility Evolution

Transportation connectivity emerged as a central priority across all five states. The
selected states are linked by major interstate corridors, including 1-90, 1-94, 1-80, I-70,
I-65, and I-75, which play a significant role in regional mobility and interstate travel.
Consequently, NEVI implementation strategies focused on reducing charging gaps and
improving corridor continuity.

Freight mobility became increasingly important between 2022 and 2026. While initial
plans primarily emphasized passenger-vehicle charging, subsequent implementation ac-
tivities showed greater consideration for commercial transportation, logistics networks,
and future truck electrification needs. This trend was particularly evident in states with
substantial freight activity and manufacturing sectors.

Document analysis further indicated that the five states differed in the extent to which
freight transportation was integrated into NEVI implementation. Indiana and Michigan
demonstrated stronger consideration of freight corridors because of their extensive logis-
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tics and manufacturing activities, whereas Illinois and Ohio placed greater emphasis on
statewide corridor accessibility. Wisconsin adopted a more gradual approach reflecting
regional transportation priorities and implementation capacity.

Table 4 demonstrates that although implementation approaches differed among the
five states, all states emphasized interagency coordination and AFC-focused infrastructure
deployment. Indiana and Michigan exhibited particularly strong coordination among
transportation, utility, and economic development organizations, while Illinois and Ohio
demonstrated significant progress in corridor-based charging deployment.

Table 4. Transportation connectivity and freight mobility evolution.

State AFC Strategy Freight Mobility Focus
Illinois Interstate electrification Moderate
Indiana Full interstate coverage High
Michigan Border and corridor connectivity High
Ohio Statewide AFC coverage Moderate
Wisconsin Regional corridor development Moderate

Although all five states prioritized Alternative Fuel Corridor deployment, differences
in corridor coverage, freight intensity, and implementation priorities resulted in vary-
ing implementation trajectories. These findings indicate that transportation connectivity
and freight mobility evolved according to each state’s economic structure, geographic
characteristics, and transportation demand.

The results further indicate that transportation connectivity and freight mobility
evolved as interconnected subsystems rather than independent implementation priorities.
As charging networks expanded along major interstate corridors, states increasingly recog-
nized the importance of supporting both passenger and commercial transportation needs.
This pattern suggests that infrastructure investments generated broader system-level effects
by simultaneously enhancing regional mobility, freight movement, and corridor continuity.

4.3. Operational Sustainability and Institutional Adaptation Evolution

The findings indicate that operational sustainability became increasingly important as
implementation progressed. All five states incorporated strategies related to operations and
maintenance, reliability, resilience, data management, interoperability, and cybersecurity.
These considerations reflected a shift from infrastructure deployment alone toward long-
term system performance and operational continuity.

Institutional adaptation was also evident throughout the implementation period. State
agencies adjusted implementation priorities, refined deployment strategies, strengthened
stakeholder collaboration, and incorporated lessons learned from earlier implementation
phases. These adaptive processes contributed to the continued evolution of NEVI imple-
mentation across the region.

Table 5 indicates that all five states incorporated long-term operational considerations
into their implementation strategies. The findings further reveal evidence of institutional
adaptation through policy learning, implementation adjustments, and expanded stake-
holder coordination efforts.

The evolution of operational sustainability and institutional adaptation demonstrates
characteristics commonly associated with adaptive governance process. As implementation
progressed, state agencies incorporated lessons learned, refined deployment strategies,
and adjusted operational priorities in response to emerging challenges. These adaptive
responses indicate that transportation electrification evolved through continuous learning
and institutional adjustment rather than through a fixed implementation process.
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Table 5. Operational sustainability and institutional adaptation evolution.

State Sustainability Measures Institutional Adaptation
Mlinois Reliability, cybersecurity High
Indiana O&M, resilience High
Michigan Workforce and resilience High
Ohio Workforce and maintenance High
Wisconsin Policy adaptation Moderate

The reviewed implementation documents also identified several operational chal-
lenges, including maintenance planning, interoperability, long-term funding requirements,
utility coordination, and evolving cybersecurity considerations. Although states demon-
strated increasing institutional adaptation, the pace and scope of these adjustments differed
according to organizational capacity and implementation experience.

4.4. Cross-State Comparative Findings

Despite differences in implementation approaches, several common patterns emerged
across the East North Central states. First, all states prioritized AFC deployment as the
foundation of their NEVI implementation strategies. Second, transportation connectivity
remained a dominant objective throughout the implementation period. Third, freight
mobility considerations became increasingly integrated into infrastructure planning. Fi-
nally, operational sustainability and institutional adaptation evolved as implementation
activities matured.

Collectively, the findings suggest that NEVI implementation in the East North Central
region evolved beyond infrastructure deployment toward a broader transportation systems
approach emphasizing connectivity, reliability, freight mobility, and adaptive governance.

As shown in Table 6, all five states prioritized AFC deployment, transportation con-
nectivity, and collaborative governance. Furthermore, freight mobility, operational sus-
tainability, and institutional adaptation became increasingly prominent as implementation
activities matured. Collectively, these findings suggest that NEVI implementation evolved
beyond infrastructure deployment toward a broader transportation systems approach
emphasizing connectivity, resilience, and adaptive governance.

Table 6. Cross-state comparative findings.

Dimension Common Pattern Across States
Governance Strong interagency collaboration
Infrastructure Deployment AFC-first implementation strategy
Transportation Connectivity Interstate corridor prioritization
Freight Mobility Increasing freight electrification consideration
Operational Sustainability Growing focus on reliability and resilience
Institutional Adaptation Continuous policy and implementation adjustments

The comparative analysis demonstrates that although all five states operated under
a common federal policy framework, implementation trajectories differed according to
governance capacity, institutional coordination, transportation priorities, freight activity,
and regional infrastructure needs. These differences influenced the pace at which imple-
mentation evolved and the emphasis placed on infrastructure deployment, operational
sustainability, and institutional learning. Collectively, these findings indicate that successful
implementation depended not only on federal funding but also on each state’s capacity
to coordinate stakeholders, adapt implementation strategies, and respond to changing
transportation conditions throughout the implementation period.
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5. Discussion

This section interprets the findings through the lenses of Sustainability Transition
Theory and Adaptive Governance. The discussion focuses on regional transportation
electrification, governance adaptation, and transportation system implications arising from
NEVI implementation across the East North Central states between 2022 and 2026.

5.1. Transportation Electrification as a Sustainability Transition Process

The findings indicate that NEVI implementation evolved beyond charging infras-
tructure deployment toward a broader transportation systems approach. This transition
occurred because coordinated policy support, institutional collaboration, and infrastruc-
ture investment reinforced one another throughout implementation. Consistent with
Sustainability Transition Theory, transportation electrification therefore evolved through in-
teractions among governance, infrastructure, mobility, freight, and institutional adaptation
rather than through infrastructure deployment alone.

The results further demonstrate that transportation connectivity became a central
implementation objective throughout the region. Major interstate corridors, including
190, 1I-94, 1-80, 1-70, 1-65, and 1-75, served as the foundation for charging infrastructure
deployment strategies. This finding is consistent with previous studies highlighting the
importance of corridor-based charging infrastructure in reducing range anxiety and sup-
porting long-distance EV travel [3,10]. However, unlike earlier studies that primarily
focused on charging accessibility or EV adoption outcomes, the present study demonstrates
how transportation connectivity became an implementation objective in itself during the
evolution of NEVI deployment.

As summarized in Table 7, the implementation trajectory across the East North Central
states reflects a transition from infrastructure planning toward integrated transportation
system development. The findings therefore extend previous transportation electrification
research by demonstrating how corridor deployment, accessibility, and regional mobility
evolved simultaneously during implementation.

Table 7. Evolution of NEVI implementation across the East North Central states.

Dimension Initial Phase (2022) Evolution Phase (2026)
Governance Planning and stakeholder coordination Institutional adaptation and expanded partnerships
Infrastructure Deployment AFC identification and planning Corridor deployment and network expansion
Transportation Connectivity Accessibility planning Regional mobility and corridor continuity
Freight Mobility Limited consideration Increasing integration into deployment strategies
Operational Sustainability Infrastructure planning Reliability, resilience, and maintenance planning
Institutional Adaptation Program establishment Policy learning and implementation refinement

Table 7 illustrates that NEVI implementation evolved from a corridor planning initia-
tive into a broader transportation electrification strategy encompassing mobility, accessibil-
ity, operational sustainability, and governance adaptation.

5.2. Adaptive Governance and Institutional Learning

The findings reveal substantial governance evolution throughout the implementation
period. State DOTs, utilities, MPOs, and regional stakeholders increasingly collaborated
to address emerging implementation challenges and opportunities. These findings align
with Adaptive Governance theory, which emphasizes institutional flexibility, stakeholder
collaboration, and policy learning during complex socio-technical transitions [42].

Unlike many traditional transportation infrastructure programs, NEVI implemen-
tation required continuous coordination among federal, state, utility, and private-sector
actors. As implementation progressed, states adjusted deployment priorities, refined

https:/ /doi.org/10.3390/su18147142


https://doi.org/10.3390/su18147142

Sustainability 2026, 18, 7142

22 of 27

planning approaches, strengthened partnerships, and incorporated lessons learned from
earlier implementation phases. Similar observations have been reported in sustainability
transition research, suggesting that infrastructure transitions depend heavily on adaptive
institutional arrangements that can respond to changing conditions [41,56]. Neverthe-
less, implementation documents also revealed continuing challenges, including utility
coordination, procurement procedures, interoperability requirements, and differences in
institutional capacity among states. These challenges illustrate that adaptive governance
does not eliminate implementation barriers but instead provides mechanisms through
which organizations respond to changing conditions over time.

The findings also support previous research emphasizing the importance of collabo-
rative governance in transportation electrification. However, this study extends existing
knowledge by demonstrating how governance adaptation evolved over time within a
common federal framework, resulting in different implementation pathways across states.
Consequently, the results highlight the importance of institutional learning as a critical
component of transportation electrification implementation. The findings further indi-
cate that governance adaptation was closely associated with changes in infrastructure
deployment, transportation connectivity, freight mobility, and operational sustainability.
As implementation progressed, adjustments in one implementation dimension often in-
fluenced developments in others, reflecting the adaptive and iterative nature of NEVI
implementation under a shared federal policy framework.

5.3. Implications for Transportation Connectivity and Freight Mobility

The findings collectively suggest that transportation electrification in the East North
Central region evolved as a complex adaptive sustainability transition process characterized
by continuous learning, collaboration, institutional adjustment, and interactions among
governance, infrastructure deployment, transportation connectivity, freight mobility, and
institutional adaptation. As implementation matured, changes within one subsystem
frequently influenced developments in others, creating feedback relationships that shaped
implementation outcomes across the region [58].

The findings further suggest that transportation connectivity and freight mobility func-
tioned as interconnected subsystems within the broader transportation electrification initia-
tive. As charging infrastructure expanded along major interstate corridors, improvements
in regional mobility also created opportunities for future freight electrification and logistics
integration. This pattern demonstrates how infrastructure investments can generate system-
wide effects that extend beyond their original implementation objectives. These system-
wide effects occurred because investments in charging infrastructure encouraged greater
coordination among transportation agencies, utilities, and regional planning organizations,
thereby strengthening both passenger mobility and freight transportation planning.

Furthermore, the results suggest that future transportation planning initiatives should
integrate freight mobility considerations into transportation electrification strategies from
the earliest stages of implementation. While previous studies have often examined pas-
senger and freight transportation separately, the findings indicate that both dimensions
are increasingly interconnected in transportation electrification planning. Therefore, trans-
portation agencies may benefit from adopting more integrated planning approaches that
simultaneously address passenger mobility, freight transportation, infrastructure resilience,
and regional connectivity.

5.4. Transportation Electrification as an Adaptive Governance Process

The findings demonstrate that transportation electrification evolved through contin-
uous learning, institutional adaptation, and stakeholder collaboration throughout NEVI
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implementation. Sustainability Transition Theory explains the broader evolution of trans-
portation electrification, whereas Adaptive Governance explains how states adjusted imple-
mentation strategies in response to changing institutional, technological, and operational
conditions. Together, these complementary perspectives provide a useful framework for
understanding the evolution of NEVI implementation across the East North Central states.

6. Conclusions
6.1. Summary of Findings

This study conducted a comparative longitudinal analysis of NEVI implementa-
tion across Illinois, Indiana, Michigan, Ohio, and Wisconsin between 2022 and 2026.
The findings revealed that NEVI implementation evolved substantially throughout
the implementation period, extending beyond charging infrastructure deployment to-
ward a broader transportation systems approach. This evolution occurred through
continuous interactions among governance, infrastructure deployment, transportation
connectivity, freight mobility, operational sustainability, and institutional adaptation
throughout the implementation period. While all five states initially focused on AFC
development and charging accessibility, implementation activities increasingly em-
phasized transportation connectivity, freight mobility, operational sustainability, and
institutional adaptation.

The results further demonstrated that transportation connectivity remained a central
implementation objective across the East North Central region. Major interstate corridors,
including 1-90, 1-94, 1-80, I-70, I-65, and 1I-75, served as the foundation for infrastructure
deployment strategies, helping improve regional mobility and corridor continuity. At the
same time, freight mobility considerations became increasingly integrated into implementa-
tion planning as states recognized the importance of supporting commercial transportation
and logistics networks within a rapidly evolving transportation environment.

In addition, the findings highlighted the growing importance of collaborative gov-
ernance and institutional learning during implementation. State DOTs, utilities, MPOs,
and private-sector stakeholders played critical roles in supporting infrastructure deploy-
ment, addressing operational challenges, and refining implementation strategies. Fur-
thermore, operational sustainability considerations, including reliability, resilience, main-
tenance, interoperability, and cybersecurity, became more prominent as implementation
activities matured across the region. This evolution occurred through continuous in-
teractions among governance, infrastructure deployment, transportation connectivity,
freight mobility, operational sustainability, and institutional adaptation throughout the
implementation period.

6.2. Theoretical and Practical Contributions

This study contributes to the transportation electrification literature by providing one
of the first comparative longitudinal examinations of NEVI implementation across the
East North Central states. Unlike previous studies that primarily focused on EV adoption,
charging infrastructure deployment, or transportation accessibility, this research examined
how governance, infrastructure deployment, transportation connectivity, freight mobility,
operational sustainability, and institutional adaptation evolved simultaneously under a
shared federal policy framework.

From a theoretical perspective, the findings support Sustainability Transition The-
ory by demonstrating that transportation electrification involves interconnected changes
across infrastructure systems, institutions, governance structures, and transportation net-
works. The study also extends Adaptive Governance research by illustrating how policy
learning, stakeholder collaboration, and institutional adaptation shaped implementation
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evolution during the early phases of NEVI deployment. More broadly, the findings con-
tribute to systems research by demonstrating how transportation electrification can be
understood as a complex adaptive sustainability transition process in which governance,
infrastructure, mobility, freight, and institutional subsystems interact and co-evolve over
time. By integrating Sustainability Transition Theory and Adaptive Governance within a
comparative longitudinal framework, the study provides a more comprehensive explana-
tion of how transportation electrification implementation evolves under a shared federal
policy environment.

From a practical perspective, the findings provide insights for transportation agen-
cies, policymakers, utilities, and regional planning organizations seeking to implement
transportation electrification initiatives. The results suggest that successful implementation
requires not only charging infrastructure deployment but also sustained collaboration,
transportation connectivity planning, freight mobility integration, and long-term opera-
tional sustainability considerations.

6.3. Limitations and Future Research

Several limitations should be acknowledged. First, the study focused exclusively on
the five East North Central states, which may limit the generalizability of the findings to
other U.S. regions. Second, the analysis relied primarily on publicly available planning doc-
uments, implementation updates, and transportation reports rather than direct stakeholder
interviews. Third, the study examined implementation activities during the 2022-2026
period and therefore reflects the early stages of NEVI deployment.

Future research could expand this comparative longitudinal framework to other U.S.
Census divisions to examine how transportation electrification evolves under different
geographic, economic, and institutional conditions. Additional studies may incorporate
quantitative indicators of charging infrastructure deployment, transportation accessibility,
freight activity, and EV adoption to complement qualitative findings. Extending the
analysis beyond 2026 would also provide valuable insights into the long-term evolution of
governance, infrastructure systems, institutional adaptation, and sustainability transitions
associated with the NEVI program.

Ultimately, the findings indicate that transportation electrification should be un-
derstood as a complex adaptive sustainability transition process rather than solely as
a charging infrastructure deployment program. The evolution of NEVI implementa-
tion across the East North Central states demonstrates how governance structures, in-
frastructure systems, mobility networks, freight transportation, and institutional adap-
tation interact to shape implementation outcomes. By adopting a systems perspective,
this study provides a broader understanding of transportation electrification implemen-
tation and demonstrates that long-term success depends on coordinated governance,
institutional learning, adaptive implementation, and the integration of interconnected
transportation subsystems.
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