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Abstract

Empirical studies on barriers and enablers to implementing Vision Zero remain limited,
especially in low- and middle-income countries (LMICs), limiting broader adoption. India
exemplifies this gap: while some cities and states have adopted Vision Zero, national
uptake has been slow. The purpose of this study is to investigate barriers and enablers in
the Indian state of Haryana. Using a qualitative approach, we conducted semi-structured
interviews with 16 Vision Zero experts selected through purposive and snowball sampling.
Data was analyzed using inductive content analysis following Graneheim and Lundman’s
approach. The findings revealed five categories and 21 sub-categories of barriers and four
categories with 13 sub-categories of enablers. Cultural and institutional barriers were
most prominent, including poor road safety culture, staff shortages, limited technical
expertise and weak research capacity. Operational, financial and political barriers were
less frequently discussed but included complex management processes, delayed funding
and lack of political will in certain states. Key enablers included strong political support,
long-term vision, ambitious road safety targets, and continuous monitoring and evaluation.
Identifying these factors can strengthen the implementation capacity in LMICs and guide
policymakers in overcoming challenges and leveraging enablers to advance Vision Zero.

Keywords: road safety; vision zero; low- and middle-income countries (LMICs); high-income
countries (HICs); implementation barriers; implementation enablers; interview participants
IP)

1. Introduction

Global road traffic fatalities remain alarmingly high, with an estimated 1.19 million
deaths recorded in 2021 [1], representing a 5% reduction from the 1.25 million deaths
estimated in 2010 [1]. A range of global efforts have contributed to this decline, including
the United Nations’ first Decade of Action for Road Safety (2011-2020), which aimed to
halve road deaths by 2020. While the overall target of reducing road deaths was not
achieved, several countries made progress by placing road safety on their global health
and development agenda. According to the Global Status Report on Road Safety 2023,
most of these successes occurred in high-income countries (HICs), with only a few LMICs
reaching comparable reductions. Notably, the report highlights that some of the greatest
gains were made in contexts where the Safe System approach to road safety was most
widely applied [1]. Building on the lessons of the first Decade of Action, the United Nations
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(UN) launched a second Decade of Action for Road Safety (2021-2030), with a renewed
global target of reducing road traffic deaths and injuries by at least 50% by 2030. The
accompanying Global Plan, developed by the World Health Organization (WHO) and UN
Regional Commissions, positions the Safe System approach as the strategy for achieving
this goal [2].

The International Transport Forum (ITF) defines the safe system approach as a “for-
giving” strategy that accounts for human error [3]. It recognizes that human mistakes are
inevitable and must be anticipated in the design and operation of transport systems. The
strategy is built on four guiding principles:

1.  Human fallibility—People will make mistakes that can lead to road crashes.

2. Biomechanical limits—The human body has limited tolerance to crash forces before
serious harm occurs.

3. Shared responsibility—Road safety is a collective responsibility between system
designers and road users.

4. System resilience—All parts of the system must be strengthened to multiply protective
effects; if one part fails, others should compensate.

These principles guide the design and operation of the road transport system and are
visually represented in a five-circle Safe System framework. At the center are vulnerable
and fallible road users, pedestrians, cyclists, motorists and passengers, whose safety must
be prioritized. This reflects the first principle: humans will make mistakes. The second
circle shows the interaction between roads and roadsides, speed, and vehicles, emphasizing
how design and technology can guide safe behavior and reduce crash severity. The third
circle illustrates how these components are managed to prevent crash forces from exceeding
human tolerance limits. For example, vehicle speed is limited to 30 km/h in areas with
high pedestrian activity to ensure survivable outcomes, while intelligent speed assistance
and collision avoidance systems enhance driver responses and occupant protection. This
embodies the second principle of biomechanical limits.

The fourth circle covers post-crash medical care, highlighting the importance of timely
emergency response and treatment in determining health outcomes. Together, the second
and fourth circles represent the third principle: strengthening all system components to
ensure protection even when one fails. The fifth circle reflects the fourth principle of shared
responsibility, emphasizing the role of both system designers and road users and the need
for data to inform practice.

Transitioning to a Safe System requires the application of measures across five
strategic pillars:

e  Pillar 1: Road Safety Management—Establishes multi-sectoral partnerships and lead
agencies to coordinate national strategies, targets, and data systems.

e Pillar 2: Safer Roads and Mobility—Enhances the inherent safety of road networks,
especially for vulnerable users, through infrastructure design and assessment.

e  Pillar 3: Safer Vehicles—Promotes the adoption of advanced safety technologies via
global standards, consumer information, and incentives.

o  Pillar 4: Safer Road Users—Supports behavior-change programs through enforcement,
education, and public awareness campaigns.

o  Pillar 5: Post-Crash Response—Strengthens emergency medical systems to improve

treatment and rehabilitation outcomes for crash victims [3-5].

The concept of a safe system approach originated in Sweden and the Netherlands
in the 1990s [3,4]. Netherlands developed the Sustainable Safety vision, while Sweden
launched the Vision Zero approach to road safety in 1995, making it a law in 1997 [6].
As the name suggests, Vision Zero is a long-term goal to eliminate fatalities and serious
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injuries from road traffic crashes. It is based on the ethical imperative that no loss of life is

acceptable within the road transport system [4,7,8]. Vision Zero marks a departure from

traditional approaches that placed blame on road users, instead advancing a model of

shared responsibility where the ultimate accountability lies with system designers [7].
The vision is built on four foundational principles:

1. Human fallibility—People will make errors that can lead to road crashes.
Biomechanical limits—The human body has limited tolerance to crash forces before
serious harm occurs.

3. Shared responsibility—Road safety is a collective responsibility, but ultimate account-
ability lies with system designers.

4.  Ethical imperative—No loss of life is acceptable within the road transport system.

These principles guide the design of transport systems in two critical ways: first, by
anticipating human error and ensuring that such errors do not result in death or serious
injury and second, by designing roads, vehicles, and services so that the kinetic energy
transferred during a crash remains within survivable limits. Speed management becomes a
central focus in this context, as speed is directly and proportionally related to the severity of
injury. For instance, pedestrians struck at speeds between 15 and 20 mph are significantly
more likely to survive than those struck at speeds exceeding 30 mph [7,8]. Accordingly,
Vision Zero promotes safe speeds tailored to the environment, achieved through separation
and integration measures such as tunnels, bridges, crash barriers and dedicated lanes for
vulnerable road users. A comparison of the Vision Zero and Safe System approaches to
road safety is provided in Table 1.

Table 1. Comparison of Vision Zero and Safe System approach to road safety. Sources: [4,5,7,8].

Dimension

Vision Zero Approach Safe System Approach

Objectives and Targets

Eliminate fatalities and serious
injuries; long-term zero-death vision
anchored in the ethical imperative
that no death or serious injury is
acceptable on road transport system
and ambitious road safety target.

Minimize fatal and serious injuries;
build a forgiving system to
accommodate human error.

Inputs (Principles and Policy
Components)

Responsibility (Actors)

Implementation Resources

Outcomes

Foundational principles: human
fallibility, biomechanical limits,
shared responsibility, ethical
imperative.

Implemented through formal
government commitments: laws,
city-level mandates, strategic plans.

Responsibility is shared but ultimate
accountability lies with system
designers and political leadership.
Public investment in speed
management: separation and
integration infrastructure measures
including tunnels, barriers, and
dedicated lanes, vehicle safety,
behavior change and post-crash
response.

Reduced fatalities and serious
injuries; cultural shift toward moral
accountability and safe mobility.

Foundational principles: human
fallibility, biomechanical limits,
shared responsibility, system
resilience.

Technical guidelines: structured
around the five-pillar framework:
road safety management, safer roads
and mobility, safer vehicles, safer
road users and post-crash response.

Responsibility is shared between
road users and system designers.

Coordinated resources across five
pillars: roads, vehicles, users, speed,
and post-crash care.

System-wide reduction in crash
severity; improved survivability;
institutionalized safety culture.
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Sweden has experienced a steady decline in road traffic fatalities since the adoption of
Vision Zero in 1997. Between 1990 and 2015, the country recorded a 66% reduction in road
fatalities and a 22% decrease in traffic injuries [9]. These improvements were attributed
to targeted interventions, including median barriers that reduced fatalities by up to 80%
and urban street designs capped at 30 km/h that yielded similar results [7]. Similarly,
Weijermars and Wegman assessed the Netherlands” Sustainable Safety vision and reported
a 32-34% reduction in road deaths in 2007 compared to expected figures [10]. This decline
was attributed to coordinated measures such as road categorization, traffic calming and
targeted enforcement [10]. While a correlation between declining road traffic fatalities and
Vision Zero adoption has been documented in these studies, attributing this trend solely
to the approach remains complex. Recent evidence from Norway suggests that although
a definitive causal link between Safe System adoption and road safety outcomes remains
methodologically elusive, empirical patterns are consistent with theoretical expectations
and make a causal interpretation increasingly plausible [11].

The success of Vision Zero in Sweden inspired national and municipal road safety
strategies across HICs such as the United Kingdom’s (UK) Tomorrow’s Roads: Safer
for Everyone (2000-2010), London’s Safe Streets for London initiative, New Zealand’s
Australasian Safe System, and the Towards Zero Deaths (TZD) programs in New York and
San Francisco [8,12]. More recently, Vision Zero principles have begun to inform strategies
in LMIC contexts, including Bogota in Colombia, Mexico City, Sao Paulo and Fortaleza in
Brazil, and Haryana State in India. Haryana was the first Indian state to formally adopt
the Vision Zero approach, launching its program in 2017. The initial phase targeted the
10 most vulnerable districts. The project was implemented in partnership with the World
Resources Institute (WRI) India, Honda India Foundation and National Association of
Software and Service Companies (NASSCOM) Foundation and emphasized evidence-based
action through black spot identification, crash data analysis, and coordinated multi-agency
engagement. Within the first year of implementation 4160 km of road had been inspected,
760 crash investigations conducted and 78 blackspots audited. These efforts led to a 26%
reduction in traffic fatalities, prompting the expansion of the program to all 22 districts in
Phase II [13]. Despite its impact, the initiative faced several challenges [14].

1.1. Previous Studies on Vision Zero Implementation

Previous studies on Vision Zero implementation highlight that cultural attitudes,
political will, strong collaboration, strict enforcement and sustainable investment in road
safety research is required for success of Vision Zero approach.

1.1.1. Cultural Perceptions

In both high- and low-income contexts, cultural attitudes toward road safety shape
public acceptance of Vision Zero. Tingvall observed that safety is often viewed as a
constraint on mobility, while Whitelegg and Haq reported mixed reactions among UK
stakeholders [6,15]. While focus group participants were generally supportive, survey
respondents expressed skepticism about the feasibility of achieving zero fatalities. In
LMICs, cultural barriers are often more deeply embedded. Khorasani-Zavreh et al. and
Safarpour et al. identified a poor traffic safety culture in Iran, while Heydari et al. noted
a widespread belief in fate or destiny as a determinant of crash outcomes, undermining
proactive safety behavior [4,16,17].

1.1.2. Political Commitment and Strategic Vision

Political will is consistently identified as a critical aspect for successful Vision Zero
implementation. Johnston emphasized “commitment” as one of the four Cs essential
for progress, alongside constituency, cooperation, and coordination [18]. The European
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Transport Safety Council (ETSC), the Support for European Road Safety Performance
Indicators (SUPREME) project and ITF similarly highlighted the importance of strategic
vision, legislative frameworks and long-term planning in effective implementation [3,19,20].
In LMICs, however, political prioritization is often lacking. Tetali et al., Perez-Nunez et al.
and the Overseas Development Institute (ODI) all found that road safety was deprioritized
in national agendas [21-23]. The World Bank found that Brazil lacked road safety targets
and a crash database, reflecting weak focus on results. Without political leadership and
strategic alignment, Vision Zero risks remaining aspirational [24].

1.1.3. Multi-Sectoral Collaboration

Effective implementation of Vision Zero depends on engaging actors across gov-
ernment, civil society and the private sector [3]. Tingvall cautions against placing road
safety responsibility solely on one agency, advocating instead for whole-of-society engage-
ment [15]. ETSC reinforces this by emphasizing the importance of involving both public
and private sectors in policy design, implementation, and monitoring [19].

1.1.4. Governance

To support such collaboration, robust governance structures are critical. SUPREME
and Yannis et al. recommend establishing dedicated road safety authorities to coordinate
stakeholder efforts and clarify institutional roles [20,25]. In LMICs, this remains a critical
gap. Multiple studies including those by Khorasani-Zavreh et al., the Independent Eval-
uation Group and Hyder and Vecino-Ortiz identified the absence of a lead agency as a
recurring barrier [16,26,27].

1.1.5. Resource Availability

To fulfill their mandate, the road safety authorities require adequate and sustainable
resources. However, the implementation of the Vision Zero approach is often hindered
by limited financial and human resources. Gaffron found that British local authorities
struggled with a lack of funding, staff, and time factors, directly impacting their ability
to implement walking and cycling initiatives [28]. Similarly, Yannis et al. identified the
absence of dedicated budgets and sustainable funding mechanisms as a major barrier across
Southeast European regions [25]. The challenge is more acute in LMICs. Insufficient finan-
cial resources are cited across most studies such as Turner and Smith and WRI [29,30]. The
World Bank and Perez-Nunez et al. emphasized the lack of sustained investment in road
safety strategies while Heydari et al. highlighted inadequate human resources [17,22,24].

1.1.6. Institutional Capacity

Beyond funding, institutional capacity plays a critical role in Vision Zero implemen-
tation. Yannis et al. emphasized the need for ongoing education and training in road
safety, ensuring that personnel across sectors are equipped with the knowledge and skills
to implement, evaluate and adapt Vision Zero interventions effectively [25]. ITF further
emphasized the importance of knowledge transfer and capacity building. In LMICs, capac-
ity gaps are broader and more systemic. For instance, Tetali et al. and Khanal and Sarkar
pointed to the absence of road safety education in schools [21,31].

1.1.7. Enforcement and Policy Adherence

Enforcement remains a challenge across various contexts. Wegman et al. identified
poor adherence to drink-driving and speed policies in HICs and advocated for integrated
approaches that combine road design, enforcement, public awareness and intelligent
transport systems (ITS) [32]. In LMICs, enforcement gaps are often compounded by limited
equipment, weak legal frameworks and low public compliance. Mojarro et al. found that



Infrastructures 2025, 10, 329

6 of 38

officers in Cuernavaca, Mexico were trained but lacked tools to enforce speed limits [33].
Tetali et al. and Khorasani-Zavreh et al. reported low enforcement of traffic laws in India
and Iran, respectively. Without robust enforcement mechanisms and public buy-in, Vision
Zero's technical measures may fail to translate into behavioral change [16,21].

1.1.8. Road Safety Research

A shift toward evidence-based planning is essential for Vision Zero’s credibility and
effectiveness. Tingvall criticized the reliance on anecdotal reasoning in policy development,
calling for interventions grounded in empirical evidence [15]. ETSC reinforced this by
outlining a comprehensive checklist of best practices, including accident data collection,
performance indicators, and monitoring and evaluation. In LMICs, however, data gaps are
pervasive [19]. Heydari et al. and Hyder and Vecino-Ortiz highlighted under-reporting
of crashes and lack of reliable data systems [17,27]. The World Bank found that Brazil
lacked a national crash database, while Perez-Nunez et al. noted limited investment in
research [22,24]. Goel et al. reported a significant evidence gap in road safety intervention
research between HICs and LMICs. Their systematic mapping revealed that 96% of studies
on road safety interventions, including those on speed management, are conducted in HICs,
while only 1.4% originate from lower-middle and low-income contexts [34]. Existing studies
recommend that LMICs consider speed management strategies. The PIARC Working
Group 3.1.1 and Erdelean et al. identified excessive speed as one of the most critical
causation factors in road traffic injuries and fatalities and advocated for a suite of speed
management measures, including Intelligent Speed Adaptation (ISA) systems [35,36].
Godthelp and colleagues further argued that emerging vehicle technologies like ISA deserve
greater attention as tools for safely regulating vehicle speeds. Nonetheless, without robust
data, monitoring and evaluation, Vision Zero strategies cannot be effectively tailored or
assessed [37].

While existing studies offer valuable insights into barriers to Vision Zero implemen-
tation in LMICs, the overall body of literature in this area remains limited. Within what
does exist, empirical research is scarce. Among the sources reviewed, only two case stud-
ies [4,23] employ primary qualitative methods to investigate implementation challenges.
The remaining studies rely on desk reviews.

There is a dearth of research specifically examining enablers of implementation in
LMICs. Much of the existing literature originates from HICs. While these practices have
worked in a HIC environment, they do not necessarily translate to improvements in road
safety in LMICs due to differences in economic and socio-cultural conditions [12,17,26,30].
For instance, interventions targeting road user behavior are strongly influenced by cultural
conditions and norms. Priority issues also vary between HICs and LMICs. For instance,
most of the research based on HICs, focus on drivers, yet the victims of road accidents in
LMICs are vulnerable road users [38]. So, while most of these practices are transferable
to an LMIC setting, scholars emphasize that they must be carefully considered before
adoption [12].

This study addresses critical gaps in the Vision Zero implementation literature by
providing an empirically grounded examination of barriers and enablers within the Indian
context. It draws on primary qualitative data from a diverse sample of stakeholders en-
gaged in implementation efforts across India. Furthermore, by identifying enabling factors,
the study responds to a longstanding omission in LMIC-focused research, where enablers
are often underexplored or extrapolated from high-income country (HIC) experiences. The
study findings offer an in-depth understanding of the cultural, institutional, operational,
financial and political factors influencing Vision Zero implementation. Examining both bar-



Infrastructures 2025, 10, 329

7 of 38

riers and enablers enables road safety stakeholders to anticipate implementation challenges
and informs the design of more effective and context-responsive road safety strategies.

The paper is organized into five main sections. The introduction highlights the re-
search problem and the importance of examining barriers and enablers to Vision Zero
implementation. The materials and methods section present the conceptual framework
guiding the study, details the study design, data collection and analysis procedures, and
addresses trustworthiness. The results are structured into two parts: barriers and enablers
of implementation, and a conceptual analysis of these factors under the nine key compo-
nents of the framework. The discussion interprets these results in relation to the existing
literature, and the conclusion summarizes the key contributions.

2. Materials and Methods
2.1. Conceptual Framework

The development of the conceptual framework guided the researcher in identifying
the critical concepts relevant to Vision Zero implementation and their interrelationships. It
enabled a conceptual analysis of barriers and enablers across the concepts and supported
comparative analysis between Haryana (India) and Sweden. The framework was devel-
oped through a synthesis of the literature on policy implementation and road safety policy
management, including the top-down and bottom-up implementation theories, the 5C
protocol of policy implementation and the policy triangle framework [39-42]. Ten core
concepts were identified: objectives and targets, resources, policy components, imple-
menters and key stakeholders, implementation process, institutional capacity, coordination,
outcomes, monitoring and evaluation and external environment. These concepts and their
relationships are illustrated in Figure 1.

Objectives and
Targets

A
A 4

Policy and Institutional
Components

» Policy components

» Key actors

» Institutional capacity

\- Coordination /
A
A 4
- !
) i Implementation P External
Resources > )
Process Environment
. y,
A
A 4
s ™
Qutcomes
\_ J
A
\ 4

Monitoring and Evaluation

Figure 1. Conceptual Framework (red arrows indicate barriers that disrupt implementation efforts;
blue arrows represent enabling conditions that facilitate progress). Sources: [35-38].
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Guidelines developed under each criterion of conceptual framework are mentioned below:

1.  Objectives and Targets: It is essential to have long-term vision and to set ambitious,
measurable, and achievable road safety targets in vision zero approach.

2. Resources: Sufficient resources need to be available for implementing vision zero
approach. Both financial and human resources need to be adequate.

3. Policy Components: Vision zero policy needs to be based on four guiding principles
such as adaptation of traffic system to vulnerabilities of road users; road system
should be designed considering the human body tolerance limit; speed limit should
be determined according to technical standards of roads and vehicles and should
not exceed human body tolerance limit; shared responsibility among road system
designers and road users, whereas the ultimate responsibility is upon designers of the
system. Furthermore, policy components should incorporate five core components
of vision zero such as safe roads, safe vehicles, safe speed, safe road users and
post-crash response.

4. Implementers and key stakeholders: Commitment and continuous support of imple-
menters and key stakeholders will drive the success of vision zero.

5. Implementation process: Well organized implementation process is key. Clearly
defined roles and responsibilities are required for vision zero implementation.

6. Institutional capacity: Effective institutional management processes to improve operational
and management capacity of road safety institutions and implementing organizations.

7. Coordination: Lead agency is required to coordinate key actors involved in the vision
zero implementation process.

8. Outcomes: Vision zero implementation should result in tangible improvements in
road safety, such as reduced traffic fatalities, safer road infrastructure and increased
public adherence to traffic rules.

9.  Monitoring and Evaluation: Monitoring activities such as regular review meetings
should be established and evaluations conducted to support continuous improvement
of the vision zero implementation process.

10. External Environment: Impact of political, social, and economic environment needs
to be supportive and managed appropriately for successful implementation.

2.2. Study Design

This study is underpinned by an interpretivist research philosophy, which assumes
that social reality—in this case, the barriers and enablers in implementing the Vision Zero
approach—is shaped by the perceptions, experiences and interactions of stakeholders
such as policymakers and road safety experts [43]. The researcher approached the inquiry
with the aim of understanding how these actors interpret Vision Zero implementation
within their respective environments. Guided by this philosophical stance, the study
adopted an embedded multiple-case study design as described by Yin [44], enabling a deep,
context-sensitive exploration of two contrasting cases: India and Sweden.

These two cases were purposefully selected to reflect different social-economic en-
vironments and stages of vision zero implementation. India, a low- and middle-income
country (LMIC), was selected due to its high burden of road traffic fatalities and tran-
sitional phase characterized by rapid motorization, economic and population growth.
India recorded 153,972 road traffic deaths in 2021, translating to a fatality rate of 15.4 per
100,000 population [1]. This alarming figure reflects the scale of India’s road safety crisis,
yet the regulatory frameworks have not kept pace with the severity of the issue. According
to the WHO Global Status Report on Road Safety (2023), India’s legislation on urban speed
limits for passenger cars and motorcycles is rated as weak or non-existent and its drink-
driving laws are classified as moderate [1]. These gaps in legal infrastructure undermine the
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effectiveness of safety interventions. Within India, Haryana was selected as the embedded
unit of analysis using an extreme-case logic. It was the first state to formally launch and
implement the Vision Zero approach in 2016, and it carried a significant road safety burden.
According to 2015 data from WRI-India (2016), Haryana was among the ten states with the
highest road traffic fatality rates, recording 19.9 deaths per 100,000 population, accounting
for 3.3% of traffic fatalities nationwide [13]. This elevated risk profile, combined with
Haryana’s policy innovation and early adoption of Vision Zero, made it a strategically
appropriate site for examining both the barriers and enablers of implementation in an
LMIC context.

While Gujarat and Kerala had not formally launched Vision Zero, both states had
adopted key elements of the approach. Gujarat’s Vision 2030 initiative aimed to reduce
road fatalities by 50% by 2030 and was led by the Gujarat Road Safety Authority (GRSA).
It involved multi-sectoral coordination across police, health, and education departments,
and included measures such as infrastructure upgrades, black spot correction, and tar-
geted financial allocations [45]. Kerala pioneered India’s first Safe Corridor Demonstration
Project under the Mission Zero Accidents initiative, led by the Kerala Public Works De-
partment. This initiative emphasized protection of vulnerable road users, traffic calming
measures, signage upgrades, and institutional strengthening [46]. The Kerala Road Safety
Authority, established in 2007, continues to coordinate funding and programmatic efforts
across departments.

Sweden, a high-income country (HIC), was selected as the pioneer of Vision Zero and
a global reference point for systemic road safety reform. The implementation of Vision Zero
in Sweden has been associated with substantial improvements in traffic safety. Between
1990 and 2015, the country recorded a 66% reduction in road fatalities and a 22% decrease
in traffic injuries [9]. By 2016, Sweden achieved the world’s lowest road traffic fatality
rate of approximately 2.9 deaths per 100,000 population [5]. This sustained reduction in
traffic fatalities made it a valuable case for identifying factors affecting the implementation
and best practices. While direct comparisons between the two countries are limited by
differences in infrastructure, population density and cultural contexts, the circumstances
allowing for implementation in Sweden were investigated to discover any that may be
applicable in India.

Data were collected through semi-structured interviews with key stakeholders in-
volved in Vision Zero-related activities in each country. Participants were selected through
purposive and snowball sampling, based on their experience in vision zero development,
implementation, training or documentation. Inductive content analysis guided the inter-
pretation of interview data.

2.3. Data Collection

Data was collected by conducting semi structured interviews with government offi-
cials who were directly involved with the vision zero approach and its implementation,
academic experts specializing in road safety and the vision zero approach and independent
researchers who have contributed to road safety and implementation of the vision zero
approach. Semi-structured interviews are well suited to interpretivist study, as they allow
participants to express their experiences and perspectives in their own terms [47]. In Swe-
den, participants were identified from an internet search and selected through purposive
sampling based on their involvement in the development, implementation or documen-
tation of Vision Zero. These included government officials from the Swedish Transport
Administration, academics and independent researchers from national universities such as
Chalmers University of Technology. Initial participants were sent emails to introduce and
explain the aim and purpose of the study and to suggest the mode of interviewing: face-
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to-face or via Skype. The initial participants were asked to propose potential participants.
Seven participants agreed to participate in a face-to-face interview: 2 academic researchers,
3 government officials and 2 independent researchers. Table 2 shows the participant list,
their profession and roles.

Table 2. Sweden participants list.

Category

Role and Organization Type

The Rationale for Participant Selection

IP1 . L . ; .
and academic University and consultant zero in Sweden and was involved in the
development of vision zero since the
beginning.
Safe system expert. He has seen vision
. Senior Policy Advisor at zero established and flourished in
P2 Government official . X . o .
Transport Administration Sweden since the beginning. Experience
of 26 years with vision zero.
Safe system expert. Written numerous
Government official and Senior Advisor at Transport research reports and articles on vision
1P3 . L . .
academic Administration zero. Involved in the development of
vision zero since the beginning.
Involved with the development of vision
P4 Government official and Academic and Director at the  zero since the beginning. Written
academic Transport Administration numerous research reports and articles
on vision zero.
Academic role at a major An active researcher in the safe system
IP5 Independent researcher . . . .
Swedish University approach in Sweden.
. . . A her in the saf h.
Academic and Professor at a major Swedish researcher In the safe system approac
1P6 ) . - Written numerous research reports and
independent researcher University . ..
articles on the vision zero approach.
P7 Government official Senior Policy Advisor at Safe system expert. Over 20 years of

Independent researcher

Professor in a major Swedish

Transport Administration

One of the main architects of Vision Zero
and Former Director of road safety in
public administration. Introduced vision

experience with vision zero policy.

In India, participants were identified and selected based on their knowledge and
experience in implementing the Vision Zero project. Independent researchers who had
been involved in the Haryana vision zero implementation and had written articles and
research reports were selected from the WRI-India website. Academics who had expertise
in road safety, had been involved with road safety training, and had extensive knowledge
of the safe system approach were selected to give an independent view. Government
officials were selected based on their role and responsibility in implementing vision zero.
Participants in India who had chaired the implementation meeting of vision zero and who
had access to full information on the implementation of vision zero were selected. Snowball
sampling was also applied, whereby the initial participants were asked for leads. Nine
participants agreed to participate in a face-to-face interview: 5 Independent researchers,
2 Academic and independent researchers, and 2 Government officials. Table 3 shows the
participant list, their profession, role and the rationale for selection.



Infrastructures 2025, 10, 329

11 of 38

Table 3. India participants list.

Category

Role and Organization Type

The Rationale for Participant Selection

P8

19

P10

P11

P12

P13

P14

P15

IP16

Independent researcher

Independent researcher

Independent researcher

Independent researcher

Independent
researcher—Global

Academic and
independent researcher

Academic and
independent researcher

Government official

Government official

Director role on urban
transport in a major research
organization

Managerial role on city
sustainability in major
research organization
Project Associate in a major
research organization
Managerial role in a major
research organization

Leadership role in a major
research organization
Professor at a major Indian

University.

Professor at a major Indian
University.

Senior Policy Advisor

Senior Policy Advisor

Overall responsibility of road safety
section. Organized training for Road
safety associates of Haryana vision zero.
Involved in all meetings of Haryana
vision zero. Written articles about
Haryana vision zero.

Currently working on the Indian state of
Haryana—vision zero program

Currently working on Road safety
projects in India

Working on Road safety

Road safety expert and written articles
and published reports on vision zero.
Works on global strategy for addressing
road safety issues.

Expert in the safe system approach.
Over 18 years of experience working
closely with state governments to
support road safety policies

Safe system expert. Experience in
capacity building on road safety.
Involved in the development of Haryana
Vision Zero. Written numerous research
reports and articles on vision zero.

Safe system expert. Written research
articles and reports on the vision zero

approach.

A total of 16 participants agreed to participate in the face-to-face interview, comprising
7 from Sweden and 9 from India. The sample size of 16 experts was deemed appropriate as
the researcher’s aim was to explore the subjective realities of Vision Zero implementation
in depth, rather than to generalize findings to a broader population. Moreover, existing
research suggests that thematic saturation in qualitative studies is often achieved within
the first 12 interviews [48]. The participants were informed about the purpose of the study
and given the opportunity to ask questions. The informed consent form was read aloud,
and individuals were given the freedom to sign voluntarily. Each participant was reminded
that they could withdraw from the interview process at any time without consequence.
The average duration of the interviews was 55 min and were recorded.

While purposive and snowball sampling allowed us to engage stakeholders with
substantial experience in Vision Zero implementation, this also meant that several par-
ticipants had a direct role in developing, managing, or promoting the program. Such
proximity may carry vested interests and could introduce a degree of positive bias in
reporting implementation processes and outcomes. To mitigate this risk, we sought diver-
sity in professional roles, including independent researchers and academics not formally
affiliated with program management, and we triangulated interview data with findings
from the systematic literature and document review. Nevertheless, the potential influence
of professional or institutional alignment with Vision Zero should be considered when
interpreting the results, particularly in relation to perceived enablers and reported impacts.
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2.4. Data Analysis

The inductive content analysis was chosen for this study as it was found to be aligned
with the goals of qualitative case study research, which aimed to develop a deep, context-
sensitive understanding of the factors influencing Vision Zero implementation in India and
Sweden. To guide this process, the researcher adopted the approach of Graneheim & Lund-
man, which is widely used in qualitative policy research. This method enabled researchers
to identify barriers and enablers specific to each case, as experienced and interpreted by par-
ticipants, without imposing predefined categories [49]. As a result, the findings provided a
richer understanding of context-specific factors shaping the outcomes and contributed to
expanding knowledge on implementing the vision zero approach [50-52].

This inductive process followed five steps: (1) data preparation, (2) familiarization
with the interview transcripts, (3) identification of data sections relevant to the research
questions, (4) assignment of descriptive codes to those sections and (5) grouping of codes
into sub-categories and overarching categories. In the first step, transcripts were reconciled
with the original audio recordings to ensure accuracy before being imported into NVivo.
Researchers then read each transcript in its entirety, capturing initial impressions in analytic
memos. These insights informed the development of preliminary codes, which were
applied to relevant data sections. The coded data were then reviewed. Some codes were
retained as initially named, while others were refined or renamed to better reflect the
underlying data. This iterative process ensured that the coding reflected participant’s
voices and contributed to developing a deep understanding of the case. Codes relating to
the same topic were grouped into sub-categories, which were then clustered into broader
categories. In the final step, these categories and the sub-categories were discussed in detail
to contribute to the overall understanding of the barriers and enablers of the vision zero
implementation in India.

Theoretical saturation was assessed concurrently with coding and category develop-
ment. As transcripts were analyzed, the emergence of new codes and categories was closely
monitored. Saturation was considered reached when subsequent transcripts yielded no
novel insights and when existing categories were consistently reinforced across interviews.
This point was observed after coding approximately 85% of the dataset, at which stage the
remaining transcripts served to confirm rather than expand the established structure. This
approach aligns with qualitative standards for theoretical saturation, where saturation is
defined as the point at which no new information or themes are observed in the data [53].
To assess the reliability of coding, we conducted an inter-coder agreement check using
Krippendorft’s alpha. A random subset comprising 25% of the interview transcripts was
independently coded by a second researcher who was blind to the original coding decisions.
Both coders used the same coding manual, which included definitions, inclusion criteria,
and decision rules for each node. The resulting Krippendorff’s o score was 0.76, indicat-
ing substantial agreement across coders and suggesting a reliable level of consistency in
interpretation [54].

2.5. Trustworthiness

Interview transcripts were shared with participants to confirm that their views were
accurately captured. After the initial analysis, participants were invited to review the
emergent themes and confirm the accuracy of interpretations. This ensured that the findings
remained grounded in their lived experiences and established credibility. Data collected
from systematic searches and semi-structured interviews were fact checked. The study
provided detailed descriptions of participants’ experiences supported by direct quotations
from the semi-structured interviews. This approach was used to help readers assess
whether the findings may apply to similar settings [55,56]. An audit trail of all research
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procedures, including problem formulation, case study protocol, participant selection,
field notes, interview transcripts, and peer reviews, was maintained to ensure that other
researchers can follow the procedures.

The researcher’s prior exposure to transport policy and traffic safety through academic
training provided valuable insight into the factors that influence the implementation of road
safety policies. However, it also introduced the potential for confirmatory bias. To mitigate
this, the researcher engaged in reflexive journaling to examine how personal experiences
and assumptions might shape interpretation. Field notes were used to document moments
when the data challenged these assumptions, such as when participants described Vision
Zero as “unrealistic,” contrary to the researcher’s expectation that it would be viewed as a
necessary and globally endorsed approach to road safety.

A supervisor was actively involved throughout the research process, ensuring that
proper procedures were followed. Interview transcripts were shared with some partici-
pants to confirm that their views were accurately captured and after initial analysis, the
participants were invited to review emergent ideas and offer feedback. These strategies
collectively ensured that the findings were shaped by the data rather than the researcher’s
prior experiences or assumptions.

2.6. Ethical Considerations

Ethical approval for this study was obtained from the Institutional Review Board
following submission of a detailed research proposal outlining the study objectives, design,
data collection protocols, participant protections, including informed consent, confidential-
ity, and voluntary participation, and data management procedures. Subsequent permis-
sions were secured from relevant gatekeepers and participants through formal introductory
letters describing the study’s purpose, time commitments and intended outcomes.

3. Results

The data collected from key informants were analyzed and organized into two core cat-
egories: implementation barriers and enablers. These categories provide a comprehensive
understanding of the factors influencing the adoption and success of Vision Zero in India,
and are examined through both inductive and conceptual lenses. First, an inductive content
analysis that identified cross-cutting domains: cultural, institutional, operational, financial
and political, which shaped implementation dynamics. Across the nine Indian participant
files, a total of 241 references were coded under implementation barriers, distributed as
follows: cultural (66), institutional (82), operational (53), financial (26), and political (14).
For implementation enablers, 148 references were coded: institutional (33), operational
(89), financial (14), and political (12). The full set of coded references is presented in
Tables Al and A2 (Appendices A and B). This was followed by a conceptual analysis that
was conducted using the ten components of the study’s framework to compare barriers
and enablers between Haryana (India) and Sweden. The following sections present the
results of both analyses in turn.

3.1. Barriers to Vision Zero Implementation Process in India

The iterative coding of interview transcripts led to the identification of 21 recurring
barriers to Vision Zero implementation in India. These barriers were then thematically
clustered into five overarching categories—cultural, institutional, operational, financial
and political—based on patterns of similarity. For instance, prevailing attitudes toward
road safety and resistance to behavioral change were categorized as cultural barriers, while
staff shortages and limited technical expertise were grouped under institutional factors.
Figure 2 illustrates these categories and sub-categories.
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Figure 2. Implementation barriers.

3.1.1. Cultural Barriers

Several cultural barriers that hinder the effective implementation of road safety ini-
tiatives in India were identified. These included corruption, non-compliance, low literacy
levels, and the luck culture. Corrupt practices were described as pervasive by the partic-
ipants across enforcement agencies, with routine bribery enabling road users to bypass
licensing procedures and safety regulations. This undermined institutional credibility and
weakened the enforcement of road safety norms.

Opposition to speed management from both private and public sector actors was
cited by the participants as a major concern. This resistance impeded the adoption of safe
speed. Low literacy levels among the general population posed significant challenges to
public awareness campaigns and the dissemination of Vision Zero principles. This limited
community engagement and the uptake of safety practices.

Victim-blaming mindset among professionals led to a focus on educating road users
and while overlooking the critical role that systemic and infrastructural design played in
preventing accidents. A cultural belief in luck as a determinant of road safety outcomes was
observed among some authorities. The participants explained that this belief discouraged
proactive intervention and weakened the perceived necessity of preventive measures.

3.1.2. Institutional Barriers

Institutional challenges significantly undermined the effectiveness of Vision Zero
implementation in India. Participants described fragmented coordination, human resource
limitations, inadequate technological infrastructure, and weak research capacity.

The participants explained that a lack of collaboration between key road safety in-
stitutions, such as police departments, and health authorities was a recurring concern.
Inconsistent data-sharing practices and siloed operations hindered comprehensive crash
investigations and the development of integrated safety strategies. Road safety agencies
faced persistent staffing challenges, including a shortage of qualified personnel and high
turnover rates. The absence of specialized degree courses in road safety contributed to
limited professional capacity.

Enforcement and surveillance systems were constrained by limited access to speed
cameras and an overreliance on manual processes. These technological deficits weakened
the ability to monitor compliance and respond effectively to violations.
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The participants mentioned that poorly maintained accident records and incomplete
crash data compromised the reliability of road safety databases. This lack of robust evidence
impeded data-driven decision-making and affected the quality of action plans.

3.1.3. Political Barriers

Lack of political will and insufficient support from bureaucracy emerged as critical
impediments to the implementation and scaling of Vision Zero in India.

According to the participants, some state governments demonstrated reluctance to
allocate adequate funding for road safety initiatives. This constrained the expansion of
Vision Zero measures.

Bureaucratic resistance to change stemming from a preference for maintaining the
status quo, with some officials asserting that they already understood both the problems
and the solutions.

3.1.4. Operational Barriers

The participants identified several key operational issues that hindered progress
towards vision zero goals including complicated management systems, lack of synergy
among agencies, challenges incorporating policy components, poor driving license man-
agement, logistical issues due to poor internet connectivity and a lack of ambulances.

Complex and bureaucratic proposal approval procedures, particularly within engi-
neering departments, delayed the execution of infrastructure improvements.

Poor communication and lack of synergy between departments led to disjointed efforts.
Misunderstandings across institutions complicated the integration of policy components
and undermine the coherence of road safety strategies. Widespread irregularities in license
issuance, including the absence of daily caps and the ability to obtain licenses without
proper training undermined road user competence and contributed to unsafe driving
behavior. Poor internet access and the inaccessibility of remote locations impeded the
timely execution of road safety measures. These logistical constraints were particularly
acute in rural and peri-urban areas.

The lack of well-equipped ambulances and inadequate emergency care infrastructure
compromised post-crash survival rates. Participants described ambulances as poorly
maintained and unequipped to provide life-saving support during transit.

3.1.5. Financial Barriers

The participants identified financial constraints such as delayed government fund-
ing, limited private-sector contributions, and the withdrawal of corporate support during
the COVID-19 pandemic that posed significant challenges to the implementation of Vi-
sion Zero strategies. Although government allocations for road safety were described as
relatively high, the procurement and disbursement processes were often slow and cum-
bersome. These delays impeded the timely rollout of infrastructure projects, enforcement
mechanisms, and public awareness campaigns.

Private-sector funding was more reliably timed but remained insufficient to meet the
scale of Vision Zero ambitions. While some corporate entities contributed to road safety
efforts, the overall financial commitment from the private sector was minimal.

3.2. Enablers of Vision Zero Implementation Process in India

The inductive content analysis of participant interviews generated 13 recurring factors
enabling the implementation of the Vision Zero process in India. These were clustered into
four overarching categories—institutional, operational, financial, and political—based on
similarities. Figure 3 illustrates these categories and sub-categories.
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Figure 3. Implementation enablers.

3.2.1. Institutional Enablers

The participants identified several institutional strategies that enhanced the capacity
to implement Vision Zero in India. These included workforce development, academic
collaboration, data infrastructure, and research-driven decision-making. To address the
shortage of road safety professionals, candidates were strategically recruited from related
disciplines such as civil engineering, architecture and urban planning. The recruitment was
an adaptive measure that leveraged existing technical expertise. Once recruited, candidates
were provided with a comprehensive training program that included an induction into the
overall Vision Zero program, theoretical instruction on its guiding principles, a specific
on-the-ground overview of each district and targeted technical modules. This training
enhanced their knowledge and equipped them with the practical skills necessary for
effective performance during the implementation phase.

In collaboration with universities, India initiated the development of specialized road
safety courses to build a sustainable pipeline of qualified professionals. These partnerships
also supported research efforts and fostered a culture of evidence-based practice within
road safety institutions. To strengthen research capacity, the traffic police and road safety
associates adopted geolocation and mapping technologies for crash investigations, enabling
precise identification of black spots and contributing to targeted interventions. Crash
investigations were structured as iterative learning processes, with findings translated into
actionable recommendations for infrastructure and enforcement improvements. Data from
these investigations supported the development of centralized databases for monitoring
and evaluation and informed the design of responsive, data-driven safety measures.
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3.2.2. Operational Enablers

A range of operational mechanisms that facilitated the implementation of Vision
Zero in India were identified by the participants, including a coordinated, inclusive and
collaborative approach to road safety governance. India established a hierarchical coor-
dination framework with clearly defined roles and responsibilities. The APEX commit-
tee, comprising representatives from state government and the private sector, provided
strategic oversight, while the transport department served as the lead agency for road
safety initiatives.

Stakeholders were consulted throughout all phases of implementation, fostering
broad-based buy-in and commitment. This participatory approach ensured that road safety
measures were contextually relevant and supported by key actors, including government of-
ficials, police departments and civil society organizations. Action plans were co-developed
by state and district officials, with each district’s unique crash profile informing the de-
sign of tailored interventions. This localized planning approach enhanced responsiveness
and contributed to a 5% decline in road traffic fatalities in the first 10 districts of imple-
mentation, while non-implementation districts saw a corresponding increase, prompting
statewide scale-up.

Police departments played a central role in enforcing traffic regulations, monitoring
high-risk zones, and ensuring compliance. Initially road safety rules were met with public
resistance, however, strict enforcement, including increased penalties, led to observable
shifts in road user behavior and generated revenue that supported program sustainability.
Their proactive engagement extended beyond enforcement to include collaboration on
public education and awareness campaigns. Road safety workshops and annual campaigns,
such as Road Safety Week, were organized in partnership with police, NGOs and govern-
ment agencies, using posters and banners to promote safe driving practices and cultivate a
culture of safety.

Regular review meetings, such as monthly head-of-department sessions, enabled
continuous monitoring of progress. District heads submitted detailed reports on outcomes
and proposed adjustments and districts were ranked based on performance. This structured
feedback loop fostered accountability and ensured that implementation remained adaptive
and data-informed.

3.2.3. Financial Enablers

Participants noted that financial resources were available from both the state govern-
ment and corporate partners such as NASSCOM, Nagarro and Honda Two-Wheelers. These
funds supported a range of operational and programmatic needs, including staff salaries
and the implementation of road safety measures. Notably, state government funding was
directed toward core implementation activities, while private sector contributions were
used to support technical staffing and capacity-building efforts. Several private partners
channeled their financial support through the Raahgiri Foundation, which served as a key
intermediary in managing and deploying resources for Vision Zero activities.

3.2.4. Political Enablers

Participants explained that the Vision Zero approach received strong political support
from the outset and throughout its implementation in Haryana. This support was opera-
tionalized through high-level endorsement, sustained funding and bureaucratic alignment.
The Chief Minister’s backing and the state government’s active involvement were instru-
mental in launching and maintaining the project. Decision-makers viewed Vision Zero as a
politically attractive initiative, one that aligned with public safety goals and offered visible,
measurable outcomes. This political appeal facilitated early adoption and helped secure
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cross-sectoral buy-in. The participants emphasized that this top-to-bottom support enabled
the project to run uninterrupted for two and a half years, reinforcing the importance of
political will in sustaining complex, multi-stakeholder interventions.

3.3. Analysis of Barriers and Enablers in India and Sweden

Following the identification of barriers and enablers of the Vision Zero approach in
each case study, analysis was conducted to examine the similarities and differences.

This provided insights into how different context-specific factors impact the successful
implementation of the Vision Zero approach and highlighted best practices that can inform
policymakers and stakeholders in low- and middle-income countries.

3.3.1. Analysis of Implementation Barriers

The categories and sub-categories of implementation barriers identified in the case
studies were systematically compared to highlight the similarities and contrasts and provide
a deeper understanding of the factors influencing the implementation of the Vision Zero
approach in different contexts. The node structure from NVivo, organized with rows for
barrier categories and sub-categories and column indicating the number of participants
who referenced each item (files column), was exported into a table format. Three additional
columns were added to the table: one each for India and Sweden, and a third for notes. For
each sub-category, a check mark (v') was assigned to a country where multiple participants
from that context consistently identified the issue during interviews. A cross (X) was
assigned when the issue was either absent or not recurring across responses. Additional
information is provided in the ‘Notes” column. This approach reflects thematic consistency
across interviews in each country. The results of this analysis are summarized in Table 4.

Table 4. Analysis of implementation barriers in Haryana (India) and Sweden.

Categories

Sub-Categories

Haryana

Sweden

Notes

Cultural

Bribery and
corruption

Non-compliance
with road safety
rules

Overspeeding

Traditional
mentality

Luck culture

Low literacy rates

v

X

India’s road safety enforcement was weakened due to
corruption and bribery. This allowed violations such
as unregulated licensing.

Road users in India frequently disregarded road safety
rules and regulations. In contrast, Sweden had a
strong culture of compliance that contributed to the
successful implementation of their road safety
measures.

Both India and Sweden experienced resistance to the
proposed speed limits. Overspeeding in India was
prevalent due to the weak enforcement mechanisms.
While there was generally a strong compliance to road
safety rules in Sweden, some road users resisted the
speed regulations.

In both cases, professionals resisted the systematic
approach to road safety. Traditional road safety
professionals focused on behavioral-based strategies.
Additionally, road engineers, system designers,
economists, and cost-to-benefit analysts in Sweden
opposed the systematic approach.

In India, road authorities attributed road accidents to
luck, rather than preventable factors. In contrast,
Sweden relied on data to develop and implement
evidence-based road safety measures.

Low literacy rates in India prevented the public from
understanding the vision zero concept. In contrast,
good education and high literacy rates ensured that
the public in Sweden easily understood the vision zero
concept.
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Table 4. Cont.

Categories Sub-Categories Haryana Sweden Notes
Poor coordination between road safety institutions
such as the police and hospitals in India led to
P o fragmented data and compromised the accuracy of the
oor coordination v’ X I
road safety database. In contrast, Sweden maintained
strong inter-agency coordination and communication,
ensuring accurate data reporting.
India faced a shortage of qualified staff and a high
Human resource v % turnover rate. In contrast, Sweden had a competent
1ssues workforce that could effectively implement the vision
zero initiatives.
Institutional Both India and Sweden experienced challenges with
technology. Initially, the number of speed cameras was
foor . inadequate to effectively enforce safe speeds. The
echnological v v ber of d dually i di
capacity number of speed cameras were gradually increased in
Sweden while India continued to struggle with
manual issuance of penalties.
India failed to conduct case studies on road crashes,
Weak research had poor data management practices and unreliable
capacity v X databases. In contrast, Sweden had struptured
research strategies that ensured data-driven road
safety measures.
Expansion of the vision zero approach in India was
hampered by the unwillingness of the government in
Lack of political Punjab to fund the initiative. In Sweden, politicians
Political will and political v v often interfered in technical decision-making
interference including setting speed limits. Additionally, shifting
political priorities affected the continuity of project
implementation.

. In India, long and complicated approval processes
Complicated delayed the ?mplementlztion of r(r))apd safetl; measures.
management v X I t Sweden did not i h
processes n contrast, Sweden did not experience suc

challenges.

In India, a lack of communication between different

departments resulted in disjointed efforts. This

fragmentation complicated the implementation
Lack of synergy v X pro%:ess. In contrastI,)the relevant dzpartments in

Sweden coordinated effectively to achieve road safety

goals.

India experienced significant difficulties incorporating

vision zero components due to cultural and
Challenges institutional factors. The prevalent culture of
incorporating v X overspeeding hindered the implementation of speed

Operational ~ Vision zero limits, the understaffed police department struggled to

components enforce road safety rules and roads lacked dedicated

spaces for vulnerable road users. Sweden, successfully

integrated all vision zero components.

In India, emergency response services were severely
Lack of % X affected by inadequate and poorly maintained
ambulances ambulances whereas Sweden had a well-developed

emergency service that improved outcomes.
Poor driving India’s unregulated driving license management
license v X system allowed road users to obtain and operate
management licenses without proper training. In contrast, Sweden
system did not report such issues.

In India, implementers faced logistical challenges,
Logistical issues v/ X including poor internet access and the difficulty of

reaching remote locations. In contrast, Sweden did not
face similar issues.
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Table 4. Cont.

Categories

Sub-Categories

Haryana  Sweden

Notes

Financial

Financial resource
issues

v v

Both India and Sweden experienced challenges with
financial resources. In India, funding was often
inadequate, unsustainable and not always allocated at
the right time. The funds were also subject to external
environmental factors, making them unreliable. In
Sweden, shifting government priorities affected the
consistency of financial allocation for road safety
initiatives.

3.3.2. Analysis of Implementation Enablers in Haryana (India) and Sweden

The categories and sub-categories of implementation enablers identified in the case

studies were systematically compared to highlight the key facilitators that contributed to

the success of the Vision Zero approach in different contexts. As in the previous section, a

check mark (v') was assigned to a country where multiple participants from that context

consistently identified the enabling factor during interviews. A cross (X) was assigned

when the factor was either absent or not recurring across responses. Additional information

is provided in the "Notes’” column. The results of this comparison are illustrated in Table 5.

Table 5. Analysis of the implementation enablers in Haryana (India) and Sweden.

Categories

Sub-Categories

Haryana Sweden

Notes

Cultural

Safety culture

High literacy rate

Acceptance to
change

Sweden had a strong culture of following road safety
rules and regulations. This culture was promoted by
leaders modeling safe behavior. Sweden also had
professional culture of discussing new things and
giving value to human life. In contrast, India struggled
with widespread non-compliance with road safety
rules.

In Sweden, good education and high literacy rates
facilitated public understanding and subsequently
buy-in and commitment to the vision zero initiative.
In contrast, the low literacy rates in India making
promotion of road safety and policy implementation
challenging.

The public acceptance, support, and commitment in
Sweden allowed for smooth implementation of safer
road measures. In contrast, the widespread resistance
faced in India slowed down the implementation
process and enforcement efforts.

Institutional

Human resources

Strong research
capacity

Sweden had access to road safety experts right from
the start and high retention rates. This led to a
successful implementation process, continuity and
stability of their road safety initiatives. In contrast,
India suffered from a shortage of skilled personnel and
high turnover rates. These hindered the effective
implementation of road safety measures.

Sweden’s in-depth crash investigations, and a reliable
database supported the development of
evidence-based road safety measures. In contrast,
India had a weak research capacity, which limited the
quality of data for informed decision-making in road
safety.
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Table 5. Cont.

Categories

Sub-Categories

Haryana

Sweden

Notes

Institutional

Strong
technological
capacity

Collaborations

Sweden coordinated with the car industry to collect
data from car technologies like event recorders,
seatbelt reminders, and electronic stability control.
This data helped develop effective road safety
interventions. India, on the other hand, gradually
embraced the use of technology to enhance data
collection.

Both cases collaborated with universities and research
institutions to strengthen their road safety research
capacity.

Operational

Coordination
Structure

Continuous
stakeholder
consultation

Modeling

Action planning

Enforcement

Awareness
creation and
education

Sweden adopted a networked coordination approach
where each stakeholder contributed towards the
achievement of the broader goal. SRA, the lead agency,
provided oversight. On the other hand, India utilized
a hierarchical structure with different levels of
decision-making and clearly defined roles and
responsibilities

Both cases engaged top government officials and
stakeholders throughout the implementation process.
India structured its consultation through the national
workshop and presentation to top officials and
involvement in developing action plans.

In Sweden, the vision zero proposal was prepared by
the ministry of transport in consultation with key
stakeholders. It was then presented to parliament, and
the outcome was parliament approval. All relevant
stakeholders were consulted on developing potential
interventions to road safety challenges.

India modeled the implementation process at the state
and district level. This helped to produce data to
inform the expansion process. The vision zero project
was first modelled in 10 districts within Haryana
before being scaled up to all the 23 districts and to
other states.

In both cases, action plans were developed to ground
the implementation process on the core components
and principles. The action plans consisted of the vision
zero components, objectives, quantified KPIs, and
quantified targets.

Enforcement was a key component of road safety
strategies in both cases. Sweden began with manual
enforcement and gradually transitioned to
technological enforcement by installing speed cameras.
However, enforcement was not considered a long-term
sustainable solution, and engineering became the
major focus of vision zero. Similarly, law enforcement
officers in India were proactive and effective in
enforcing road traffic rules, monitoring high-risk areas,
and ensuring compliance with safety regulations.
Both cases placed significant emphasis on creating
awareness and developing education programs to
promote safer road user behavior. Sweden
implemented educational campaigns and public
awareness programs to ensure that road users
understood the importance of road safety and their
roles in achieving vision zero. Similarly, India invested
in zero-tolerance day, media buzz and roadside events.
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Table 5. Cont.

Categories

Sub-Categories

Haryana Sweden Notes

Operational ~ Monitoring

Both cases held monthly and quarterly meetings to
track implementation progress. Performance was
measured by comparing indicators against previous
meetings. Reports were published, and feedback was
provided to the concerned departments to ensure
continuous improvement.

Availability of

funds

Financial

Cost-to benefit X

analysis

Both cases received funding from government and the

private sector to facilitate the implementation of road

safety projects and hire the right people. Sweden

received additional funds from NGOs

Sweden conducted cost-to-benefit analysis to identify

v and allocate funds to cost efficient projects ensuring
effective use of resources. India lacked a clear funding
allocation framework.

Political support

Strong political v v

The vision zero approach received strong political
support in both cases. In Sweden, top political leaders
took the lead role in promoting vision zero. In India,
decision-makers were willing to implement vision
zero because it as a politically attractive idea. The
government supported the initiative by launching the
project and allocating funding.

3.4. Conceptual Analysis of the Barriers and Enablers Under the Components of Conceptual
Framework in Haryana (India) and Sweden

A conceptual analysis was carried out to identify the barriers and enablers across
the components relevant to Vision Zero implementation and to compare these factors
between Haryana (India) and Sweden. This comparative analysis helped to highlight cross-
cutting factors and context-specific elements. The following section presents a detailed
discussion of these similarities and differences, organized according to the components of
the conceptual framework.

3.4.1. Conceptual Analysis of Barriers

Comparative analysis was carried out to determine how the barriers under the nine
components of the conceptual framework compared between Sweden and Haryana (India).
The key findings are highlighted in Table 6.

Table 6. Conceptual analysis of the barriers under the nine components of conceptual framework in
Haryana (India) and Sweden.

Conceptual Framework Components

Barriers in Haryana (India) Barriers in Sweden

Objectives and targets

Unrealistic, complex and costly
targets
Long-term process

Unrealistic objectives
Long-term process

Inadequate funding
Unsustainable funding

Resources

Delayed allocation of funds
Lack of skilled human resources
Inadequate staffing

High staff turnover

Lack of ambulances

Lack of a dedicated budget
Unsustainable funding

Lack of a dedicated team
Delay in the allocation of funds
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Table 6. Cont.

Conceptual Framework Components

Barriers in Haryana (India)

Barriers in Sweden

Policy components

Unsafe road infrastructure
Non-compliant road user’s
behavior

Non-compliant road user behavior

Implementers and key stakeholders

Vehicle safety yet to be
incorporated
Professional conflict
Lack of support from the Lack of support from the
bureaucracy . . engineering dept.
I&acl: of support from engineering Political parties had different
P ideas

Lack of political will in Punjab
Lack of motivation and
commitment
Resistance to change by
stakeholders
Victim-blaming mindset
Resistance to speed limits
Lack of road safety awareness

Opposition from economists
Opposition from Behaviorists
Opposition from research
institutions
Resistance to change
Victim-blaming mindset
Opposition to safe speed
Weak institutionalization by STA

Implementation process

Complicated management
approval process

Poor driving license management
Complex administrative procedures

Professional opposition
Police withdrew their activities
Losing momentum

Institutional capacity

Weak research capacity
Lack of road safety research
Unreliable databases
Road crashes are not
investigated
Accidents are not researched
Underreporting of accidents
Incomplete data entries
Ineffective coordination system
Poor technological capacity
Inadequate speed cameras
Manual issuing of penalties

Wastage of resources during the
restructuring

Coordination

Poor coordination between
government agencies

Lack of commitment resulting in
internal conflict

Monitoring and evaluation

Ineffective evaluation due to lack of
data and research

Negative feedback upset some
stakeholders

External environment

Resistance to change
Poor road safety culture
Culture of not following road
safety rules
Culture of over speeding
Culture of bribery and
corruption
Victim blaming culture
Low literacy rates
Treating road accidents as a matter
of luck

Political interference
Changing political priorities
Resistance to change
Professional resistance
Opposition from some members
of the public
Opposition from middle-aged
men

1.  Objectives and targets; clearly defined policy objectives and achievable road safety

targets are essential for effective implementation.

Both cases experienced similar barriers related to long-term objectives and unrealistic

targets. In India, the participants emphasized the need for short-term targets to achieve

quick wins and motivate implementers to work towards achieving long-term objectives.
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In Sweden, some professionals questioned the possibility of achieving zero deaths and
viewed the approach as overly ambitious and costly. Interview participant 10 suggested
that states should start with fundamental road safety principles and small-scale projects.

2. Resources; a successful implementation process requires dedicated and sustainable
financial resources and a highly qualified workforce.

The participants in India perceived funding as insufficient and unsustainable. The pri-
vate sector funding was very low and subject to external disruptions such as the COVID-19
pandemic which led car manufacturers to withdraw their funding. This led to a temporary
halt in the implementation process.

The initiative struggled to find skilled personnel because local universities did not
offer degree-level courses on road safety. Limited career prospects further contributed to
high staff turnover. This interfered with the continuity of the process.

3. Policy components; vision zero should incorporate five core components of vi-
sion zero such as safer roads, safer vehicles, safer speed, safer road users and
post-crash response.

Haryana vision zero experienced several challenges in incorporating the five com-
ponents. The road infrastructure was unsafe as urban roads lacked designated spaces
for vulnerable road users. The roads going through the city were very wide. While this
was seen as a solution to congestion, it encouraged speeding. The road users were op-
posed to speed limits, and the emergency care services were under resourced with poorly
maintained ambulances and a lack of essential facilities.

While educational programs and campaigns were held, the participants pointed out
that the effectiveness of the campaigns and education programs was affected by low literacy
rates and resistance to change.

4. Implementers and key stakeholders; commitment and continuous support of the
various implementers and key stakeholders influence vision zero’s success.

Resistance among the traditional road safety professionals hindered progress as they
placed blame on the road user and focused on behavior-based road safety programs rather
than the systematic approach. The public and private sectors opposed the idea of reducing
speed. Measures to enforce speed limits such as penalties were not effective because,
as interview participant 9 pointed out, road users only complied when the police were
around. Additionally, the bureaucrats felt they already understood the road safety issues
and the solutions.

Some of the law enforcers were non-committal. For instance, the people responsible
for checking traffic violations were reluctant to issue penalties.

5. Implementation process; a well-organized implementation process is key.

The implementation process suffered from complicated management approval pro-
cesses, poor management of driving licenses and fragmentation of departments. The
engineering department, for instance, made the process so lengthy that you had to write
back and forth to them about any small project.

Fragmentation of departments prevented incorporation of safe infrastructure, safe
vehicles, and safe road users. Lastly, issuance of licenses was not regulated, and road users
could acquire licenses without having the proper training and practical experience.

6. Institutional capacity; effective institutional management processes are critical for
enhancing operational efficiency.

The lack of crash investigation and a research framework in India prevented evidence-
based decision-making. Road safety authorities relied on perception-based assessments
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owing to a luck culture. This led to underreporting, incomplete and unreliable road
accident data. The fragmentation and lack of coordination between the police and health
authorities led to data inconsistencies while reliance on manual systems, an understaffed
police department, poorly distributed speed cameras and a lack of commitment from law
enforcers undermined enforcement efforts.

7. Coordination; a lead agency is required to coordinate with key departments involved
in implementation.

Poor coordination among the departments involved in Haryana’s vision zero imple-
mentation, particularly between the police and health departments, led to data inconsisten-
cies and planning challenges. However, some participants highlighted collaborative efforts
towards collecting data and developing a reliable database.

8. Monitoring and evaluation; a robust monitoring and evaluation system is essential
for continuous improvement of the implementation process.

At the start of the vision zero initiative in India, policymakers relied heavily on data
from high-income countries as the baseline figures were inaccurate and inconsistent. The of-
ficial estimates differed significantly from independent reports. During the implementation
process, the data collected and recorded in the databases were incomplete and inaccurate.

9.  External environment; the impact of political, social, and economic environment needs
to be managed appropriately for successful implementation.

The national road safety culture and professional culture were an impediment to
effective implementation. Traditional road safety professionals were opposed to the sys-
tematic approach, and the road users were not committed to road safety rules, such as
wearing seat belts and speed limits. Interview participant 11 reported that a culture of
bribery and corruption promoted traffic violations like obtaining a driving license without
proper training.

The private-sector funds were not sustainable as they were highly subject to external
conditions. The corporates, for instance, withdrew funding to deal with the COVID-19
pandemic-related financial crisis. Lastly, the lack of political will in Punjab affected the
efforts to expand the vision zero.

3.4.2. Conceptual Analysis of the Enablers

Conceptual analysis was carried out to determine how the enablers under the nine
components of the conceptual framework compared between Sweden and Haryana. The
similarities and differences between the components have been discussed in Table 7 below.

Table 7. Analysis of the enablers under the nine components of conceptual framework in Haryana
(India) and Sweden.

Conceptual Framework Components Enablers in Haryana (India) Enablers in Sweden

Relevant and aligned with the road

safety needs in India Taking small steps

Relevant to road safety

Objectives and targets Measurable through report cards, ds in Swed
d ic charts. and performan management needs in sweden
ynamic charts, perfo ce
. Quantifiable targets
ranking
Availability of state and private Availability of funds from govt.,
sector funds private sector and NGOs
Resources Availability of related skills (civil Cost-to-benefit analysis
engineering, architecture, and Availability of highly qualified staff

urban planning) Employee retention
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Table 7. Cont.

Conceptual Framework Components

Enablers in Haryana (India)

Enablers in Sweden

Policy components

Promoting safe behavior through
awareness and enforcement
Conducting crash investigations

Safe-infrastructure; two-plus one
roads, roundabouts, speed bumps
etc.

Safe speed

Safe vehicles

Promoting safe behavior through
awareness and enforcement
Conducting crash investigations

Implementers and key stakeholders

Approval from the chief minister
Government funding

Own funding by WRI

Support by the private sector
Enforcing road safety rules by
Police

Raising awareness through
conferences and workshops

Political support
Support from politicians
Support from the local
government
Support from the national govt.
Gradual support from the car
industry
Shared responsibility
Support from the media
Enforcing road safety rules by
Police
Raising awareness

Implementation process

Continuous consultation with the
bureaucracy

Modeling

Evidence-based expansion
Government approval

Crash investigations

Continuous consultation
Parliament approval
Constituting a team of experts
Developing an action plan
Objectives
Key performance indicators
Targets
Core components
Team effort

Institutional capacity

Collaboration with universities
Geo-location databases

Crash investigations

Building road safety databases
Capacity building

Strong research capacity
In-depth research studies
Conducting crash investigations
A reliable road safety database
Collaboration with research
institutions
Highly educated human resources

Coordination

Hierarchical coordination
Liaising with hospitals for injury
data

Lead agency managed
implementation process
Networked coordination

All the stakeholders were involved
Management by objectives

Monitoring and evaluation

Continuous monitoring and
evaluation of road safety
interventions

Timely review meetings

Keeping track of progress
Improvement of strategies
Timely problem solving
Informing future plans

External environment

Excellent political support from the
local Govt

Leadership by the Chief Minister of
Haryana

Promoting vision zero to Govt.
agencies

No legal issues

Excellent political support
Politically attractive idea
Safety culture
Culture of following road safety
rules
Culture of giving value to human
life
Culture of discussing new ideas
High literacy rate
Supportive legal environment
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1.  Objectives and targets; clearly defined policy objectives and achievable road safety
targets are essential for effective implementation.

Key political leaders in India recognized the urgent need to address road safety
and began prioritizing the road safety agenda. In this way, they embraced a systematic
approach aimed at mitigating the adverse effects of rapid economic growth, urbanization
and motorization on traffic safety. Various tools, including report cards, dynamic charts,
and district road safety performance ranking were developed to track progress towards the
achievement of vision zero objectives.

2. Resources; a successful implementation process requires dedicated and sustainable
financial resources and a highly qualified workforce.

Haryana vision zero received funding from corporates and state government sources,
which were used to meet programmatic needs like paying staff salaries and implementing
infrastructure improvements. Despite the shortage of qualified personnel, candidates were
screened from related technical courses such as civil engineers and trained in vision zero
principles to enhance their skills.

3. Policy components; Vision zero should incorporate five core components of vi-
sion zero such as safer roads, safer vehicles, safer speed, safer road users and
post-crash response.

A multi-pronged approach was adopted to incorporate the five components. Strict
police enforcement enhanced road user compliance with traffic rules and regulations.
Complementing these efforts, the implementation partners, working in partnership with
law enforcement, conducted educational programs and awareness campaigns. Additionally,
in-depth studies of road design were undertaken to identify and address structural issues
contributing to unsafe conditions.

4. Implementers and key stakeholders; commitment and continuous support of the
various implementers and key stakeholders influence vision zero’s success.

The Haryana vision zero project benefited from strong backing by both government
agencies and private sector partners, who provided approval and funding support. These
collaborative efforts were complemented by proactive police involvement in enforcing
traffic regulations, monitoring high-risk zones and leading road safety awareness initiatives.
Further, the state government organized conferences, workshops and an annual Road Safety
Week to engage the public, while media outlets played a role in amplifying these efforts
and promoting safer road behaviors.

5. Implementation process; a well-organized implementation process is key.

A well-organized implementation process contributed to the success of the Haryana
vision zero project. Political commitment was established early through the endorsement
of the initiative by the Chief Minister, a critical step that galvanized support from other
state departments. Building on this top-level mandate, implementers maintained contin-
uous consultation with senior bureaucrats at both the state and district levels, ensuring
coordinated decision-making and institutional support. The project was initially modeled
in 10 districts to assess feasibility and inform its expansion across the remaining 13 districts.
Additionally, research played a critical role in informing road design improvements. Road
safety associates in each district conducted site visits to high-risk locations, analyzed crash
factors, and proposed corrective measures.

6. Institutional capacity; effective institutional management processes are critical for
enhancing operational efficiency.
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Institutional capacity was improved through collaborations with universities to create
training courses in road safety and develop skilled professionals. Additionally, training
opportunities were provided to build capacity and enhance performance.

Considerable efforts were made to build reliable databases by leveraging technology
to map high-risk locations. The police inspectors started using geolocation features to map
crash sites and blackspots. This drastically improved the accuracy of data and supported
the development of effective plans to rectify black spots.

7. Coordination; a lead agency is required to coordinate with key departments involved
in implementation.

Haryana vision zero project had a well-defined hierarchical coordination structure
with clearly defined roles and responsibilities. The APEX committee, with representatives
from the six major partners, took the oversight role. The state government was represented
through the transport department and police with the transport department serving as
the lead agency responsible for developing road safety projects. WRI was responsible
for building capacity, as well as reviewing and approving reports on infrastructure im-
provement. Raahgiri Foundation managed operations and human resources. Nagarro and
Honda two-wheeler contributed funding, while the police were responsible for enforcing
road safety rules and regulations.

The road safety associates oversaw all district-level road safety activities, including
visiting crash sites and performing scientific analysis of the crash factors, developing
accident analysis reports, making recommendations on how to avoid similar accidents,
improving road safety, and submitting WRI-approved reports to the relevant department
in the district.

8. Monitoring and evaluation; a robust monitoring and evaluation system is essential
for continuous improvement of the implementation process.

Continuous monitoring and evaluation of road safety interventions and timely re-
view meetings provided crucial data for evidence-based decision-making and successful
implementation of the project.

9.  External environment; impact of political, social, and economic environment needs to
be managed appropriately for successful implementation.

The vision zero implementation in India received excellent political support. The
approval and launching by the chief minister inspired other state departments to support
the project. The government also provided financial resources to fund engineering and
enforcement projects. The legal framework was very supportive, and participants did not
face any legal issues.

4. Discussion

This study contributes to an important and underexplored area on road safety in
LMICs by offering an in-depth examination of the barriers and enablers that affect the
implementation of vision zero initiatives. While previous research has demonstrated the
effectiveness of such approaches, few have interrogated the contextual factors that influence
their success or failure. By addressing this gap, the study provides valuable insights that
can inform the design of context-sensitive implementation frameworks. The findings were
organized into five categories: cultural, institutional, operational, financial and political.

Cultural factors shaped road safety implementation in both Sweden and India, though
their relative influence varied across contexts. In India, participants described challenges
such as inconsistent adherence to traffic rules, overspeeding, informal practices like bribery
and limited public understanding of road safety principles. These perceptions align with
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existing literature that characterizes road safety culture in many LMICs as underdevel-
oped [16,17]. However, rather than attributing these issues solely to “culture,” our findings
suggest that such behaviors are closely linked to structural constraints, including enforce-
ment capacity and limited curriculum integration [31].

Leadership emerged as a key influence on institutional norms [1]. In Sweden, na-
tional leaders were seen to model compliance with road safety rules, reinforcing a broader
culture of accountability and respect for human life. In contrast, participants in India
noted that weak institutional leadership and fragmented stakeholder engagement hin-
dered the internalization of the safety culture. Many traditional road safety professionals
continued to emphasize individual responsibility over systemic reform, reflecting a lim-
ited understanding of the theory of change underpinning Vision Zero. This resistance
contributed to delays in reallocating resources from user education to infrastructure and
enforcement-based interventions.

Institutional factors played a pivotal role in shaping the implementation of Vision Zero
in India, with participants highlighting both persistent barriers and adaptive strategies. At
the outset, the initiative faced significant human resource challenges, including a shortage
of qualified staff, inadequate staffing levels and high turnover rates. Road safety was not
widely perceived as a progressive profession, nor was it taught in most institutions of
higher learning, contributing to a limited pool of trained professionals and undermining
long-term workforce stability [17,28].

To address these constraints, India adopted a series of institutional enablers that
enhanced implementation capacity. Candidates were strategically recruited from related
disciplines such as civil engineering, architecture, and urban planning, an adaptive measure
that leveraged existing technical expertise. Once recruited, staff underwent comprehensive
training that included induction into the Vision Zero program, theoretical instruction on its
guiding principles, district-specific operational briefings and targeted technical modules.
This approach improved staff readiness and helped mitigate the effects of high turnover. In
the long term, the project collaborated with universities to develop specialized road safety
courses, aiming to build a sustainable pipeline of qualified professionals.

Initially, a lack of demand for research, partly shaped by a prevailing “luck” culture
that viewed crashes as random misfortunes, limited early investment in data systems and
analytical capacity. Crash investigation data was poorly recorded and incomplete, resulting
in inaccurate and inconsistent datasets that undermined the reliability of road safety
databases. This finding aligns with previous literature identifying the lack of quality and
reliable data as a key barrier to implementing the Safe System approach in LMICs [1,17,23].

To address these challenges, India undertook several measures to strengthen its re-
search capacity. Academic partnerships supported research efforts and helped foster a
culture of evidence-based practice within road safety institutions. In parallel, traffic po-
lice and road safety associates adopted geolocation and mapping technologies for crash
investigations, enabling the precise identification of black spots and the design of targeted
interventions. These investigations were structured as iterative learning processes, with
findings translated into actionable recommendations for infrastructure and enforcement
improvements. Over time, data from these investigations contributed to the development
of more accurate and centralized databases, which in turn informed responsive, data-driven
safety measures. This progression reflects earlier research asserting that robust research
capacity is essential for quantifying the economic burden of traffic collisions and identi-
fying effective road safety strategies [17,57]. Operational factors significantly influenced
the implementation of Vision Zero. India adopted a range of mechanisms to strengthen
delivery. A hierarchical coordination framework was established with clearly defined
roles and responsibilities. The APEX committee, comprising representatives from the
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state government and private sector, provided strategic oversight, while the transport
department served as the lead agency for road safety initiatives. This structure enabled
more coherent governance and facilitated cross-sectoral collaboration. Stakeholder con-
sultation was embedded throughout all phases of implementation, fostering broad-based
buy-in and ensuring that road safety measures were contextually relevant. Action plans
were co-developed by state and district officials, with each district’s unique crash profile
informing the design of tailored interventions. Monitoring and evaluation data showed
that Vision Zero led to a 5% decline in road traffic fatalities across the first 10 pilot districts.
In contrast, non-implementation districts experienced a corresponding increase in fatalities,
prompting a statewide scale-up of the program. These early gains were supported by high
implementation intensity, including 760 crash investigations, 4160 km of road inspections,
78 blackspot audits, 87 district road safety meetings, and 295 zero-tolerance drives [13].
These outputs and outcomes suggest a favorable return on investment. This aligns with the
marginal-cost logic used in Sweden, where systemic interventions were justified based on
their ability to prevent fatalities at reasonable incremental cost [58]. However, not all pilot
interventions yielded positive results. In Gurugram, for example, black-spot remediation
efforts, including the installation of speed bumps and signage along NH48, failed to reduce
crash rates. Despite being flagged during crash audits, key recommendations were not
fully implemented, and the district recorded a 16% rise in fatalities [13]. This outcome
underscores the limitations of technical fixes when not supported by enforcement, public
awareness, and behavioral change. It also highlights the importance of continuous monitor-
ing, stakeholder accountability, and adaptive implementation to ensure that interventions
translate into measurable safety gains.

Enforcement and education were central to efforts aimed at transforming road user
behavior and promoting safe speeds. However, enforcement was hampered by an under-
staffed police department and limited technological infrastructure. The scarcity of speed
cameras and reliance on manual processes made it difficult to monitor compliance and
enforce traffic regulations effectively. These challenges mirror those observed in Sweden,
where police sector reforms led to downsizing and weakened enforcement capacity.

In response, Indian police departments played a central role in enforcing traffic regula-
tions, monitoring high-risk zones and ensuring compliance. Although initial enforcement
efforts were met with public resistance, the introduction of stricter penalties, particularly
following the enactment of the Motor Vehicles Amendment Act (MVAA) in 2019, led to
observable shifts in road user behavior and generated revenue that supported program
sustainability. The MVAA expanded India’s road safety legislation beyond registration
and penalties to include systemic reforms aligned with the five pillars of road safety
management. Key provisions included stiffer penalties for speeding and drunk driving,
reforms in driver licensing and training, accountability mechanisms for road builders and
vehicle manufacturers, and the establishment of a national Road Safety Board to act as a
lead agency [14]. Importantly, enforcement was complemented by public education and
awareness campaigns. Road safety workshops and annual events, such as Road Safety
Week, were organized in partnership with police, NGOs and government agencies. These
initiatives used posters, banners and community engagement to promote safe driving
practices and cultivate a culture of safety.

Sweden gradually transitioned from manual to technology-based enforcement, scaling
up the use of speed cameras to compensate for reduced personnel. It also prioritized
road engineering solutions such as two-plus-one roads, roundabouts and speed-calming
elements to reduce crash severity. India struggled to implement similar infrastructure
improvements. Many highways and arterial roads were poorly designed, lacking dedicated
spaces for vulnerable road users and featuring wide lanes that encouraged speeding. This
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is consistent with studies from other LMICs, which highlight inadequate infrastructure and
weak vehicle safety standards as major barriers to Safe System implementation [21,26,59].

Financial resources in India were mobilized from both the state government and
corporate partners such as NASSCOM, Nagarro, and Honda Two-Wheelers. These funds
supported a range of operational and programmatic needs, including staff salaries and
the implementation of road safety measures. Notably, state government funding was
directed toward core implementation activities, while private sector contributions were
used to support technical staffing and capacity-building efforts. Several corporate partners
channeled their financial support through the Raahgiri Foundation, which served as a
key intermediary in managing and deploying resources for Vision Zero activities. While
funding was available, it was often inadequate and lacked long-term stability, an issue
echoed in the broader literature, which identifies insufficient and unsustainable financing
as a key barrier to road safety implementation in LMICs [23,27,29].

Political commitment is widely recognized as a critical factor influencing the imple-
mentation of Vision Zero in LMICs [15,60]. However, support from national governments
does not always translate into action at the state or local level. This variation was evident
in India, where the implementation of Vision Zero differed markedly between states.

In Haryana, the initiative benefited from strong political support from the outset
and throughout its implementation. This support was operationalized through high-level
endorsement, sustained funding, and bureaucratic alignment. The Chief Minister’s backing
and the state government’s active involvement were instrumental in launching and main-
taining the project. Decision-makers viewed Vision Zero as a politically attractive initiative,
one that aligned with public safety goals and offered visible, measurable outcomes. This
political appeal facilitated early adoption and helped secure cross-sectoral buy-in. Partici-
pants emphasized that this top-to-bottom support enabled the project to run uninterrupted
for two and a half years, reinforcing the importance of political will in sustaining complex,
multi-stakeholder interventions.

In contrast, the government in Punjab was unwilling to allocate financial resources
to support Vision Zero implementation, despite national-level endorsement. This lack of
political commitment stalled progress and limited the program’s reach. The divergent
experiences of Haryana and Punjab underscore the need for aligned political support across
all levels of government to ensure the successful implementation and scaling of road safety
initiatives. A closer examination of implementation barriers and enablers across Haryana
and Sweden revealed both shared and context-specific factors. To clarify which Vision Zero
practices are structurally transferable and which are shaped by local conditions, Table 8
maps the most-similar-most-different components across both settings.

Table 8. Barriers to Implementation: Most-Similar-Most-Different Comparison.

Component

Most-Similar (Transferable Barriers) Most-Different (Context-Specific Barriers)

Objectives and Targets

Unrealistic or overly ambitious
targets; long-term nature of
objectives

Haryana’s targets were perceived as complex
and costly

Resources

Haryana faced acute shortages in skilled staff,
ambulances, and high turnover; Sweden had
access to highly qualified staff

Unsustainable funding; delays in
allocation; lack of dedicated budget

Policy Components

Haryana lacked safe infrastructure and
Non-compliant road user behavior vehicle safety integration; Sweden had
already addressed these areas systemically
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Table 8. Cont.

Component

Most-Similar (Transferable Barriers)

Most-Different (Context-Specific Barriers)

Implementers and
Stakeholders

Resistance to change; victim-blaming
mindset; lack of support from
engineering departments

Haryana faced bureaucratic inertia and low
awareness; Sweden saw opposition from
economists, researchers, and political factions

Implementation Process

Professional opposition; loss of
momentum

Haryana struggled with license management
and administrative complexity; Sweden’s
police withdrew from activities midstream

Institutional Capacity

Coordination challenges

Haryana had unreliable crash data and poor
tech capacity; Sweden faced restructuring
inefficiencies but had stronger data systems

Coordination

Inter-agency friction and lack of
alignment

Haryana’s coordination gaps were
inter-agency (hospital-police); Sweden’s were
intra-agency (internal conflict within
departments)

Monitoring and Evaluation

Stakeholder sensitivity to negative
feedback

Haryana lacked baseline data and research
systems; Sweden had data but faced political
discomfort with evaluation outcomes

External Environment

Resistance to change; cultural
attitudes that hinder safety reforms

Haryana’s barriers included low literacy,
corruption, and fatalism; Sweden’s included
political interference and demographic

opposition

While the preceding table highlights the barriers that constrained Vision Zero imple-
mentation, Table 9 shifts focus to the enabling conditions, both shared and context-specific,
that supported progress in each setting.

This study’s qualitative case study approach enabled a rich exploration of barriers
and enablers in vision zero implementation within an LMIC context. A key strength of
this study lies in its purposive sampling of participants with direct involvement in the
development, implementation and documentation of Vision Zero. This method enabled
rich, contextually grounded accounts of the factors that affected its implementation process.
However, the prioritization of individuals with direct experience may have naturally
included many participants supportive of the approach. Such proximity raises valid
concerns about potential vested interests and the introduction of positive bias. To mitigate
this risk, we sought diversity in professional roles, including independent researchers and
academics who could offer more neutral perspectives. Several participants also described
skepticism from colleagues; particularly among road engineers, economists and traditional
safety professionals, who questioned the feasibility and cost-effectiveness of Vision Zero.

To advance the implementation of Vision Zero in LMICs, future research should
broaden geographic scope, diversify stakeholder representation, explore sustainable fund-
ing models and examine the integration of emerging technologies. The primary objective
of this research was to identify the barriers and enablers of implementing the Vision Zero
approach to road safety in LMICs. However, the inclusion of just one case in South Asia
limited the generalizability of the results to LMICs. Thus, future research should consider
additional cases across other continents, such as Brazil and Mexico in Latin America. In
addition, the participant pool excluded key road safety stakeholders such as police offi-
cers, road engineers, civil society actors, urban planners, and car industry representatives.
A wider range of stakeholders would help in capturing diverse perspectives and multi-
sectoral challenges. Future research would benefit from incorporating a broader range of
voices, including critical and community-based perspectives, to deepen understanding,
explore contested areas of policy and practice and strengthen the applicability of Vision
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Zero across varied contexts. Comparative research across other LMICs may also reveal
contextual factors that influence the scalability of Vision Zero in low-resource settings.

Table 9. Enablers to Implementation: Most-Similar-Most-Different Comparison.

Component

Most-Similar (Transferable Enablers)

Most-Different (Context-Specific Enablers)

Objectives and Targets

Relevance to national road safety needs;
measurable and performance-linked
targets

Haryana used dynamic charts and report
cards; Sweden emphasized incrementalism
and long-term quantifiable goals

Resources

Availability of public and private sector
funding; presence of technical expertise

Sweden had cost-benefit analysis, high staff
retention, and NGO support; Haryana faced
skill gaps and turnover risks

Policy Components

Promotion of safe behavior through
awareness and enforcement; crash
investigations

Sweden had systemic integration of safe
infrastructure, vehicles, and speed

Implementers and
Stakeholders

Police enforcement and public awareness
campaigns; multi-sectoral support
emerging over time

Sweden had political buy-in across levels and
media support; Haryana relied on state
leadership and WRI's catalytic role

Implementation Process

Continuous consultation and

Sweden’s process was formalized via

parliamentary approval and expert teams;
Haryana’s was more adaptive and
bureaucratically negotiated

evidence-based expansion; crash
investigations as feedback loops

Institutional Capacity

Sweden had stronger research depth and
reliable databases; Haryana used geo-location
audits and was building capacity

Collaboration with universities and
research institutions; crash data collection

Coordination

Sweden had a lead agency and networked
coordination; Haryana used hierarchical
structures

Multi-stakeholder involvement and
liaison with health sector

Monitoring and
Evaluation

Sweden had a well-developed monitoring

Continuous tracking and timely reviews system with quantifiable targets

External Environment

Sweden benefited from a safety culture and

Strong political support and legal clarity high literacy

While this study employed a qualitative approach to generate context-sensitive in-
sights into Vision Zero implementation, future research would benefit from coupling
qualitative findings with quantitative techniques, such as surveys, to deepen understand-
ing of the barriers and enablers identified through interviews. For instance, opposition from
professional associations and public resistance emerged as key barriers; a survey could
help quantify the prevalence and intensity of these attitudes across a broader population.
A mixed-methods approach would also enable triangulation, enhance generalizability,
and provide a stronger empirical base for policy recommendations. Given that financial
constraint was one of the key barriers to the implementation process, future research should
focus on identifying alternative funding mechanisms and sustainable funding models to
ensure continuity in Vision Zero implementation, particularly during economic crisis or
political shifts. Emerging technologies, such as self-driving technology and digital enforce-
ment systems, present a fascinating new dimension to road safety. As these innovations
continue to evolve, future research could explore how autonomous vehicles, automated
enforcement mechanisms and intelligent transportation systems interacts with vision zero
components. These efforts would contribute to a more comprehensive understanding of
the vision zero implementation in LMICs and help tailor interventions to local conditions.

5. Conclusions

Scaling the Vision Zero approach to the national level in India, and across other LMICs,
requires a deliberate focus on transforming road safety culture and strengthening institu-
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tional capacity. Certain cultural elements from HICs can support this transformation, such
as electing committed leadership that models compliance to road safety rules and regu-
lations, thus fostering adherence to the rules. Furthermore, aligning education programs
and awareness campaigns with the national literacy levels can ensure engagement, buy-in
and commitment.

Institutional capacity is critical, yet India faced shortages of skilled personnel, lim-
ited technological infrastructure, and a weak research culture. Haryana'’s collaboration
with private sector partners and intermediary organizations like the Raahgiri Foundation
helped mobilize technical expertise and financial support. Retention strategies such as
competitive pay, ongoing training, and professional growth opportunities are essential to
sustaining a qualified workforce. Investment in technologies like Intelligent Speed Assis-
tance (ISA) and speed cameras is essential to reduce reliance on manual enforcement, but
engineering improvements require substantial and sustained funding. Long-term financing
strategies, including cost-benefit analysis and data-driven planning, are key to optimizing
limited resources.

Vision zero success depends on inclusive stakeholder coordination, stakeholder man-
agement, a clear implementation structure, and robust monitoring and evaluation frame-
works. Political leadership plays a critical role in securing cross-sector buy-in and resource
allocation. Lessons from the Haryana case illustrate how political endorsement at the
highest level—as demonstrated by the Chief Minister’s support—helped secure sustained
funding and bureaucratic alignment, enabling uninterrupted implementation over two and
a half years. However, national endorsement alone does not ensure state-level adoption.
Mobilizing political support through advocacy, political champions, and strategic conven-
ings such as seminars and workshops can strengthen commitment and guide effective
implementation across all governance levels.
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Abbreviations

The following abbreviations are used in this manuscript:

LMICs Low- and middle-income countries
HICs High-income countries

WHO World Health Organization

UN United Nations

ITF International Transport Forum

UK United Kingdom

TZD Towards Zero Deaths

WRI-India World Resources Institute India

NASSCOM National Association of Software and Service Companies
ETSC European Transport Safety Council

SUPREME  Support for European Road Safety Performance Indicators
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ODI Overseas Development Institute
IEG Independent Evaluation Group
ITS Intelligent transport systems
GRSA Gujarat Road Safety Authority
MVAA Motor Vehicles Amendment Act
Appendix A

Table Al. Reference counts for the barriers to the vision zero implementation processes in India.

Categories and Subcategories Files References
Implementation barriers 9 241
Cultural 9 66
Professional opposition 8 9
Poor road safety culture 9 41
Culture of bribery and corruption 9 13
Culture of not following road safety rules 8 9
Culture of over speeding 9 10
Victim blaming culture 8 9
Low literacy rates 8 8
Resistance to change 8 8
Institutional 9 82
Human resource issues 9 26
Lack of skilled HRs 8 8
Inadequate staffing 8 11
High staff turnover 7 7
Weak research capacity 8 33
Lack of research studies 8 15
Unreliable databases 8
Poor data management system 7
Poor technological capacity 7 14
Inadequate speed cameras 7 7
Manual systems 7 7
Lack of coordination 8 9
Operational 8 53
Challenges incorporating vision zero components 8 30
Strong opposition to safe speed 7 7
Road crashes are not investigated 8 8
Unsafe road infrastructure 7 8
Poor enforcement 7 7
Lack of ambulances 7 7
Poor and complicated management processes 8 8
Logistical issues 7 8
Financial 8 26
Unsustainable private-sector funding 8 10
Delayed allocation of government funds 7 7
Inadequate funds 8 9
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Table Al. Cont.

Categories and Subcategories Files References
Political 7 14
Lack of political will 7 7
Lack of support from the bureaucracy 7 7
Appendix B

Table A2. Reference counts for the enablers of the vision zero implementation processes in India.

Categories and Subcategories Files References
Implementation enablers 9 148
Institutional 8 33

Human resources 7 8
Capacity building 5 8
Research studies 8 9
Building reliable database 6 8
Collaborations 4 8
Operational 9 89
Incorporation of vision zero components 7 26
Enforcement 8 12
Awareness creation 9 14
Continuous consultation 5 11
Action planning 7 13
Modeling 9 11
Networked coordination 8 10
Regular review meetings 8 18
Financial 6 14
Availability of funds 6 14
Political 7 12
Strong political support from the beginning and during implementation 7 12
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