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however, hard to say what are safe speeds at this time, other than that they are lower than the
speeds listed in Table 4. These speeds are neither valid for motorcyclists, for example, who are
much more vulnerable nor for crashes with relatively heavy vehicles, such as trucks.

Table 4. Proposal for safe speeds in particular conflict situations between traffic participants
(Tingvall and Haworth 1999).

Road types combined with allowed road users Safe speed (km/h)
Roads with possible conflicts between cars and unprotected road users 30
Intersections with possible conflicts at right angles between cars 50
Roads with possible frontal conflicts between cars 70
Roads with no possible frontal or lateral conflicts between road users >100

To summarize Sustainable Safety

Given the fact that people make errors, they do not always comply with rules, and moreover,
they are vulnerable, it is essential to prevent latent errors (or gaps) in the traffic system.
According to the Sustainable Safety vision, in order to prevent serious unintentional errors, the
environment and the task demands that this environment entails have to be adapted to a level that
the majority of road users can cope with. This produces desirable behavior almost automatically
—the road user knows what to expect, and possible errors can be absorbed by a forgiving envi-
ronment. This also makes the breeding ground for intentional or unintentional violations less
fertile. In so far as violation behavior prior to traffic participation can be detected (such as
alcohol consumption or not having a driving license), denying traffic access fits within sustain-
able safe road traffic.

Road users have to be well informed and experienced to participate in traffic. Where their skills
and capabilities do not meet the task demands, their safe behavior needs to be encouraged by
means of specific measures. It is essential that road users are aware of their situation-dependent
states and, consequently, their task capabilities, to take adequate decisions that may prevent
potential crashes. Because there are differences in road-user capabilities, we should ask more
experienced road users to engage consciously in safe traffic behavior directed at less experienced
road users. A forgiving driving style can absorb the emergence of crashes caused by other road
users as a social system.

The vulnerable human has to be protected in traffic by the environment by means of structures
that absorb the kinetic energy released in a crash. To this end, the mass of vehicles sharing the
same space needs to be compatible. If this is not possible, then speeds need to be lowered. This
system is embedded in a traffic planning taxonomy of fast traffic flows on the one hand and
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access to residences on the other. Between these two extremes, traffic has to be guided in good,
sustainably safe ways.

We finally arrive at the five central principles on sustainably safe road traffic: functionality,
homogeneity, recognizability, forgivingness, and state awareness. A short description of these
principles is given in Table 5.

Table 5. The five Sustainable Safety principles (Wegman and Aarts 2006).

Sustainable Safety principle Description
Mono-functionality of roads: as either flow roads, or
Function of roads. distributor roads, or access roads, in a hierarchically structured
road network.
Homogeneity of masses and/or Equity in speed, direction, and masses at medium and high
speed and direction. speeds.
Predictability of road course and Road environment and road-user behavior that support road-

road-user behavior by a recognizable  user expectations through consistency and continuity in road
road design. design.

Forgivingness of the environment Injury limitation through a forgiving road environment and
and of road users. anticipation of road-user behavior.
Ability to assess one’s task capability to handle the driving

State awareness by road user.
task.

Summary and recommendations

Traffic in the Netherlands is among the safest in the world, and this position has been reached by
investing in road safety quality during a period of many decades. However, the Netherlands is
not satisfied with the current traffic safety level. Striving for even greater safety is rooted in the
understanding that many unnecessary road traffic casualties occur because road traffic is inher-
ently unsafe. The current road traffic system was not designed with safety being an important
criterion. Realizing this is essential for further improvements.

This does not mean that it is an easy matter to prevent all serious crashes. That is probably
impossible. In the past, we have looked at different ways to find the best one for preventing road
crashes. This was attempted by using different paradigms that, first of all, had to be placed in the
spirit of the times. On the other hand, scientific research has made our knowledge and insight
much richer, and we now know quite well which interventions work and which do not. In the
Netherlands a new paradigm was recently developed—Sustainable Safety.

Our insight into how social organizations and government can cooperate more efficiently to
increase road safety has flourished. This is a complicated process in which politics, policy, civil
servants, social organizations, scientific institutes, and the media each fulfills a role. There are no
fixed patterns. Two subjects invariably play a role: how to get and keep road safety high up on
the political agenda, and how to create support in society for road safety improvement measures.
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They can cling to the fact that in a highly developed society there is a strong undercurrent for
risk management and quality stimulation. However, this process requires continuous attention
and requires that stakeholders are and remain involved in policy implementation, with as its
motto: knowing, being able, and wanting. Government should then organize itself in such a way
that effective and efficient measures are taken that either, in advance, can rely on a large public
support or in which social organizations make society ripe for acceptance. Political leadership, a
leading agency, and road safety champions are key ingredients for successful policies.

I recommend the examination about how to give this process further shape, in the Netherlands
and in the United States. It is difficult to imagine why the United States could not be one of the
safest countries in the world if it wanted to be, and why the annual number of casualties could
not decrease further. As a yardstick, | would not choose fatalities per unit of travel but the abso-
lute number of casualties per inhabitant. But this involves examining how the American citizen
views the question of why there are road crashes at all, who is responsible for them, and how
these can best be prevented. This is a study of the safety culture of a country. Then, as in the
SUNflower project or via the so-called US scanning tours, benchmarking can be used to discover
where the improvement possibilities lie. This benchmarking should concentrate on “how to do?”
and not on “what to do?” Such discussions are still going on in the Netherlands. Although road
traffic in the Netherlands is relatively safe, we do not regard it as being safe enough.
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substantial road trauma reduction:
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applied to achieve road safety improvement in North America?
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Overview

The State of Victoria, Australia has improved its road safety performance substantially in the
periods 1989 to 1992 and since 2001. The lessons learned from this experience suggest that
mechanisms by which governments and communities can achieve improved road safety
outcomes are not well understood and have received little research attention. A clear recognition
and understanding of principles and processes which will assist change are fundamentally impor-
tant if new countermeasure proposals are to achieve community acceptance over time. Propo-
nents of change need to be well equipped if their ideas are to negotiate the difficult course of
public debate and bring about greater acceptance (albeit, often incrementally) in public attitudes.

This paper outlines the new road safety thinking developed in Victoria, Australia including the
focus on road safety performance measurement which is a key driver of road safety management.
It compares road safety outcomes with the current situation in the USA. The paper suggests that
consideration be given to implementation of a tailored pilot implementation in selected states of
the US. Such implementation would be based, in particular, on a more complete understanding of
how the transition from concept to implementable reality can occur.

Introduction

Any community can have the level of road trauma it is prepared to accept. The challenge in
achieving beneficial change is to galvanize awareness of facts about crash risks, develop and
promote an understanding of options available to reduce these risks and associated trauma, and
achieve community ownership (with leadership by governments) of the solutions.

While the US has shown leadership in vehicle and highway technologies for reducing the conse-
quences of crashes and for avoiding crashes, Victoria, Australia has demonstrated leadership in
many community-based road safety initiatives over the past 35 years. While many of these Victo-
rian initiatives have employed technology, there has been an overarching focus on the raising of
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risk awareness in the community. Since 1970, initiatives such as compulsory wearing of seat-
belts, random breath testing for alcohol, mandatory bicycle helmet wearing and most recently,
random roadside saliva testing for drugs and tough speed enforcement have been pioneered on an
international basis in the Victorian community.

While Victoria has a long tradition of innovative road safety action by governments, there has
been a concerted effort since 2001 to implement a further extensive list of road safety initiatives,
including expanded speed enforcement, lower speed limits and speed enforcement thresholds,
tougher penalties for speeding and drink driving, extensive targeted infrastructure safety invest-
ment programs, introduction of alcohol interlocks for drunk-driving offenders and random road-
side saliva testing for drug-impaired drivers, immobilization of vehicles of disqualified drivers,
promotion of adopted vehicle safety and motorcycling safety strategies, adoption of measures to
extend graduated licensing arrangements to improve novice driver safety, and an accompanying
extensive range of supporting public information campaigns.

These initiatives have resulted in the Victorian road toll falling to an all time low with the State’s
three lowest tolls recorded in the last three years. Fatality metrics, whether determined as total
annual fatalities or as rates per head of population, per registered vehicle or per kilometer of
travel have all fallen substantially. The fatality rate per 100,000 population for the past twelve
months has fallen to 6.3.

It is interesting to contrast crash rates in the Australian State of Victoria with those in Michigan,
USA,; these are the two home States of the authors. Michigan, USA has for many years been a
powerhouse of the worldwide automotive industry and has, therefore, produced many vehicle
innovations which have improved safety. Michigan is a highly motorized state with an extensive
and diverse highway network which incorporates some of the most sophisticated infrastructure in
the nation, along with certain areas which have lacked attention. The fatality rate per 100,000
population fell to 11.8 in the twelve months 2004 through 2005, and fatality rates have also been
decreasing.

Michigan has a long record of attention to road safety. Michigan established a Governor’s Traffic
Safety Commission as long ago as 1941, involving representatives from transportation, health,
education, and police. Michigan also established a Truck Safety Commission in 1988, with assis-
tance from industry and unions, and developed an emphasis on innovative enforcements
programs through the Department of State Police, Motor Carrier Division. As required in the
current federal highway authorization bill—SAFETEA-LU—Michigan has developed a Strategic
Highway Safety Plan which sets a goal of 1.0 fatalities per 100 million vehicle-miles traveled by
2008; this equates to 10.8 fatalities per 100,000 population, an improvement on the current
fatality rate. Michigan also made significant progress from 1995 to 2004 with traffic deaths
falling 24.6% to represent a rate of 11.5 fatalities per 100,000 population. Nevertheless, the
current Michigan fatality rate remains much higher than that in Victoria: 11.8 fatalities per
100,000 population versus 6.3 fatalities per 100,000 population. Can differences in the safety
culture of the two States, more than differences in actual safety programs, help explain this large
apparent gap in safety performance?

Comparison of changes in absolute fatality levels in the United States and Australia (and
Victoria) between 1995 and 2003 is instructive. The number of persons killed in road crashes in
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the United States has increased by 2 percent in those nine years. In contrast, the number of
persons Killed in Australia has decreased by more than 20 percent in the same period and by 21%
in Victoria.

This disparity indicates the major opportunity that exists to reduce deaths of Americans on their
road network.

Many of these gains in Victoria have been hard won over a period of years as the battle to change
public attitudes towards fresh potential and actual initiatives was waged in the media, at the
political level, with special interest groups, and in the broader community. It is a tough task and
requires relentless energy to address constant, uninformed reactions to suggestions for change.

How have so many contentious measures made it onto the starting blocks and successfully run
the gauntlet of often hostile initial public reaction to become accepted practice over time for a
majority of the community?

What are the new approaches that could be utilized to achieve fundamental and ongoing road
safety improvement in other jurisdictions?

Potentially, there is substantial benefit for all jurisdictions to embrace new thinking, including a
better understanding of enabling factors required to overcome barriers to acceptance which exist
in their environments: the “how” of developing, maintaining, and strengthening a safety culture.
This is asserted to be so, even in situations where current cultures are very different from
Australian/Victorian settings. While the starting point is, of course, highly relevant to the chal-
lenges to be addressed and will be different from country to country, it is the quality of the
approach, the tools and methods proposed for use, and the commitment to achieving successful
outcomes that will deliver benefits.

While this paper utilizes crash rates and international comparisons in an illustrative sense, it is
recognized that there are many subtle differences in methodologies used in crash statistics and
many qualitative and quantitative differences in exposure to crashes. For example, the amount of
vehicle miles of travel per head of population is higher in the USA than in Australia.

New thinking in road safety

The sheer volume of road use—numbers of vehicles, numbers of drivers, and distances traveled
—increases inexorably over time. Unless improvements in the rate of safety outstrip increases in
the volume of road use, then the total number of people seriously injured or killed will increase.
This is exactly what is happening in the United States; while the safety rate per mile traveled has
improved, the improvement has slowed over time and is not at a sufficient level to prevent an
increase in the total numbers killed.

Table 1 shows that the number of persons killed in road crashes in the United States has
increased by 2 percent in the past ten years. In contrast, the number of persons killed in Australia
has decreased by more than 20 percent in the same period, with improvements in the rates of
traffic safety two to three times greater than those achieved in the United States.
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How do we explain these very different levels of performance? How can the issue be reconsid-
ered in order to provide US citizens with the levels of road safety enjoyed by the world’s most
developed countries? It is suggested that the approaches adopted in Victoria, Australia be care-
fully considered and that the experience obtained there be drawn upon to build new approaches
to road safety in the United States.

Table 1. Road traffic fatalities between 1995 and 2004.

Cotlntry Ve Total deaths 100,(5)(?(6)71 t|;1ospFl)JeI::1tion 10%%%22??%%
1995 41,798 15.9 2.1
oed 2004 42,636 14.7% 1.8*
% change +2% —8% -14%
1995 2,013 11.2 1.8
Australia 2004 1,596 8.0 1.2
% change —21% —29% —33%

* 2003 Source: Data extracted from Web sites of USDOT and Australian Transport Safety Bureau

As illustrated in Figure 1, Victoria has adopted “new thinking” in the way it tackles this issue,
building of course upon proven established measures, but looking at the challenges in a different
way.

What is this “new thinking” that has underpinned Victoria’s efforts? How can these elements be
implemented in a successful manner in a different environment?

Based on the Victorian experience with raising government and community risk awareness, the
following critical areas of new thinking offer particular promise for research (as pilot implemen-
tations) for changing the traffic safety culture in the US. The four critical areas are:

1. Performance measurement
2. Effective leadership, management and co-ordination
3. Adopting a safe system approach and a strategy with targets

4. Promoting a social contract approach
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Figure 1. Increasing levels of road safety management capacity and effectiveness.

Performance measurement

The FHWA Scan team that conducted a Study of Performance Measurement in Road Authorities
in selected Pacific countries in 2004 commented in their Report—with particular relevance to the
visit to Victoria, Australia—"*Safety was viewed as a strategic use of performance measure-
ment that has resulted in a significant decline in fatalities. A great deal can be learned from
this application of performance measurement, especially as it relates to the identification of
strategies and actions that need to be put in place to achieve reductions in road fatalities.”

The importance of a clear understanding of your current
position

Critical to any effective development of strategies and actions to improve road safety is a clear
understanding of current issues and recent (for example, three-year) crash trends.

A preparedness to measure detailed performance by assessing road trauma levels against other
jurisdictions—nationally and internationally—ensures that practitioners “know their business.” It
can also provide a reality check at the senior executive and political levels and encourage further
development of proposals to improve that jurisdiction’s relative position.

Accurate assessment of these issues depends upon effective capture and analysis systems which
collect and process a comprehensive set of data.
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Collection and recording of a key set of outcome measures are essential. These include fatalities,
serious and minor injuries, age and sex and category of road users involved in crashes, crash
types, crash locations, road conditions, vehicle types in crashes, those crashes involving alcohol
and/or speeding, and /or where seat-belts and helmets were not worn. Monitoring and necessary
periodic analysis of this data on an ongoing basis are important means of focusing interest and
encouraging an action-oriented approach to crash reduction. Both Victoria and Michigan have
highly effective crash data capture and analysis systems.

In Victoria, a daily summary of fatalities by user category comparing last year-to-date to the
figures for the current year-to-date (up to midnight the previous evening) are provided on the
desks of relevant politicians and key agency staff before 8 am each weekday. The material is
available to the public and the media on the web. There would be few, if any, jurisdictions in
North America where this occurs. This approach generates interest and discussion and can raise
the priority of road safety issues compared with other government programs in the minds of
senior officials and elected members.

It is also vital that a range of intermediate measures are collected on an ongoing basis. These
typically include the mean and 85" percentile free-speed levels, percentage compliance rates at
speed and red-light camera sites, seat belt wearing and helmet wearing rates, the proportion of
the fleet with key safety features fitted (such as electronic stability control), alcohol-impaired
driving rates, drug-impaired driving rates and the results of community attitude surveys over
periods of time on specific issues.

This relentless emphasis on measurement is akin to the business management practices embodied
in the “balanced scorecard.” All levels of the enterprise must have specific measures which are
relevant to their activities and are connected to the next level.

In addition, records of input effort by the agencies are necessary to enable comparison of
outcomes, particularly any change in crash trends with any changes which may have occurred in
levels of inputs. This is especially important for enforcement effort, where behavior can deterio-
rate quite rapidly if enforcement levels reduce significantly.

Measurement and ongoing monitoring should also include detailed assessment of vehicle safety
levels and the presence of safety features in the fleet plus road-network risk levels across the
whole network for various categories of roads.

Sophisticated tools are now available to cost-effectively produce risk ratings along a road based
upon physical and traffic data inputs. For example, ARRB Transport Research has developed
“NetRisk”—a road network safety assessment tool. It is designed to enable road authorities to
rapidly assess the safety condition of any section of the road network. It involves a network level
assessment, based on collection and analysis of extensive physical road environment data—
utilizing intelligent video data capture—to identify high-risk sections of the network followed by
a detailed investigation of the high-risk sites within those sections to develop specific cost-effec-
tive treatments. This approach is being used in Victoria by VicRoads, the State road authority and
by other road authorities in Australia

It is necessary to conduct an analysis of the data and publish it widely within the road safety
agencies and Ministries. The purpose is to have the data presented in such a way that it “speaks
for itself” and contributes strongly to driving debate and discussion about trends, progress, and
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further countermeasures. North American road safety would benefit from this much more proac-
tive approach to data awareness.

Monitoring adverse trends

There are activities in any society where adverse links to road safety risks and outcomes can be
established. These include increased travel exposure, the rate of aging (and, therefore, increased
fragility) of a population, increased higher-strength alcohol consumption in a community (e.g.,
the growth of a mixed-drink culture), and increases in unacceptable motor vehicle advertising.
Such trends need to be monitored and any increased activity identified as quickly as possible;
proposed countermeasures should then be developed purposefully, promoted to the public, and
introduced.

The need for leadership and effective management
and co-ordination arrangements

Clear political leadership is essential for effecting road safety change at a transformational level,
and this is the second area where it is asserted “new thinking” can deliver major benefits.

While there are many models of management and co-ordination internationally, Victoria has
adopted a Ministerial Road Safety Council (now a Cabinet Committee) of three Ministers—for
Transport, Police, and the TAC, (the Government motor accident insurer)—which has responsi-
bility to achieve improved road safety outcomes.

This is in contrast to most North American jurisdictions where the legislator responsible for road
safety is usually only visible when some horrendous road crash has occurred and a reactive
activity is taking place.

The approach in Victoria is a critically important mechanism to achieve strong representation for
road safety initiatives at the Cabinet table, given the political trade-offs so often involved in the
introduction of road safety measures, such as mobility, environment, privacy, and civil liberty or
public safety impacts.

But this is hardly enough!

Victoria has developed a strong partnership between the key agencies:

VicRoads—Responsible for road infrastructure, traffic management, vehicle registration,
driver licensing, commercial vehicle regulation, and road safety legislative development.

Victoria Police—Responsible for enforcing traffic safety legislation and regulations.

Department of Justice—Responsible for enforcement technology operation and traffic
offense adjudication processes.

Transport Accident Commission (TAC)—The government-owned monopoly provider of
no-fault injury compensation for transport accident victims in Victoria.

The overall road safety management arrangements in Victoria are shown in Figure 2 at the end of
this paper.
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How can collective and individual accountability be clearly defined, supported, and reinforced
by management and reporting structures? Can this be extended to personal accountabilities of
agency heads and senior staff? How can a real partnership focussed only on “the plan,” willing to
share success, recognizing the value of the participants and sharing leadership, be developed?

Any jurisdiction seeking to improve road safety outcomes needs to implement its own appro-
priate arrangements for leadership, management and co-ordination. But the accountability
arrangements are crucial, and if a government sets out its requirements clearly in terms of
outcomes (through a strategy plan, actions, and agreed targets) it is a clear signal of effective
leadership and a powerful incentive for effective agency performance. In Victoria, there is clear
individual agency responsibility for specific actions, but there are also numerous issues for which
there is shared accountability between agencies. Reporting to the regular ministerial council
meetings is through one consolidated reporting framework by the agencies. This requires that
rare concept of “joined up government” to become a reality, requiring a great deal of energy and
maturity from the key agency players. Are North American agency heads willing to reach out and
embrace this shared leadership approach?

Designation of a lead agency is a vital and challenging issue. This needs to be “small I”” leader-
ship with the agency selected to “lead” charged with the responsibility to co-ordinate activities,
(including strategy development and implementation and reporting on performance) and to
convene meetings of the other agencies on a cooperative basis.

Chairing of those meetings of management, executive and ministerial groups could, however, be
rotated between agencies.

How do we avoid doing the things which will undermine our intent and efforts? While govern-
ment strategies and agency actions should focus on implementing actions that deliver certain
benefits, thoughtful analysis is needed to guide initial efforts to those countermeasures where
political and community support can be more readily achieved and which can be delivered in the
desired time frame.

The benefits of:
 developing quality understandings of crashes and crash risk,

* assessing performance by crash type against other jurisdictions and monitoring trends
within the jurisdiction,

* introducing regular and often small adjustments to legislation and regulations to improve
deterrence and enforceability without drawing difficult adverse public reactions, and
* producing high-quality draft policy and business cases for government investment

need to be better understood by road safety agencies and practitioners.

These are important approaches, requiring patience and commitment from policy developers. It
is also essential that high standards of organizational knowledge and capability are in place if
policy proposals are to be soundly developed, regarded as credible, and supported by govern-
ments. Recognition that government intervention is essential to address certain issues in a society
—including road trauma reduction—is also a prerequisite for public understanding and support
for action.
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What has been Victoria’s experience in fostering Government preparedness to introduce chal-
lenging measures and agreement to further regulate individual behaviors and freedoms?

The importance of the nature and quality of the interaction between agencies and Ministers,
Secretaries, and for the US—-Governors.

Agency advocates need to be experienced—capable of depth and breadth in policy development,
with a capacity to influence senior political figures.

Strengthening the capability and credibility of agency advice to government, including their
processes for addressing externalities (in terms of policy impacts on nonroad safety areas),
assessing levels of public support and the deliverability of outcomes.

Senior staff in the road safety agencies require a strong grasp of relevant community attitudes
and aspirations and a comprehensive understanding of the requirements of public policy debate
including media relations. It is also vital that impacts of proposed policies on areas other than
road safety which may be considered adverse are actively addressed and constituencies engaged.
However, it is also crucial that there is a realistic and hard-headed awareness of likely acceptance
by the public of policy measures under consideration, certainly in the short to medium term. This
implies the presence of experienced campaigners in the senior agency roles. This implies that
sufficient incentives exist within the public sector to retain key competent people.

Use of measures which encourage agencies to work closely and effectively together to provide a
whole of government view on policy, program, or operational matters to relevant Ministers and
Secretaries.

Allocation of clear accountabilities to individual agencies and a joint reporting arrangement for
multisectoral actions across more than one agency to a ministerial council will focus agencies on
a whole of government approach. The multilevel organizational arrangements set out in Figure 2
are also a key support. How can these arrangements be replicated in the United States? Many
thousands of lives could be saved annually in the US if this co-operation could be achieved.

The benefits of a published comprehensive Strategy, with Targets which stretch the efforts of the
government and agencies and are based upon quantified outcomes of proposed measures.

While many jurisdictions internationally have adopted strategies and targets for road safety
improvement, it is remarkable that very few have modelled the outcomes that could be achieved
if specified inputs were pursued. It is essential, if targets are to be credible, that an objective
methodology be developed, based on research outcomes, local evaluation of previous interven-
tion programs, and based also on local conditions. Devising approaches which will optimize the
likelihood that measures survive the policy development and public response phases is essential.
Staged introduction or substantial education programs over one or two years before legislative
initiatives are introduced are typical methods available to increase successful passage down the
implementation pipeline.

Victoria has utilized the Monash University Accident Research Centre (MUARC) to prepare
such models to assist this target setting process in a transparent way, in order to achieve greater
political and public understanding of the target setting process and of the links between input
countermeasures and evaluated outcomes.
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Public consultation on draft strategies assists ventilation of proposed initiatives and encourages
debate and understanding of the issues, especially at the Ministerial level.

There needs to be a range of independent inputs to the public debate about road safety issues
beyond government. This is necessary to win public support for the development and introduc-
tion of policies and actions.

Some of these potential inputs include bipartisan parliamentary committees (such as the all-party
Victorian Parliamentary Road Safety Committee), independent credible research organizations
(such as MUARC), and other safety advocates (individuals and groups).

The insurance industry is an underutilized resource. In Victoria the existence of a government-
owned monopoly personal-injury insurer is a major road safety strength.

Jurisdictions should review injury insurance arrangements in their State. There will always be
opportunity for the companies to invest further in safety, either in behavioral programs (educa-
tion and enforcement) or infrastructure or through encouragement via pricing signals to
consumers encouraging, for example, the purchase of safer vehicles. The commercial benefits
and short payback periods for appropriate investments are substantial.

Finding ways to address the community interest and still protect individual freedoms remains a
delicate balancing act which is of critical importance to road safety achievement as much as the
desire for continued political tenure.

Ministers and other government leaders depend on timely, quality advice in order to display
committed leadership. This in turn is an important reinforcing influence for the professionals in
the road safety agencies in devising and proposing effective (while also potentially challenging)
policy changes and initiatives. This crucial interdependence, and its importance in further
strengthening the likelihood of successful introduction of initiatives, needs to be better under-
stood. Skilled ministerial advisers, with knowledge of the subject can be pivotal to success.

The important role of agencies in providing operational advice on a daily basis—both proac-
tively and reactively—to support their Ministers’ public positioning as a road safety champion,
and, therefore, to better inform the public debate, also needs to be more widely recognized.
These are important issues in developing capability to achieve road safety improvement in the
US states.

Clearly a secure Government at an early stage in the electoral cycle will be more confident about
making contentious decisions. Policy recommendations need to recognize this.

Adopting a safe system approach and a
strategy with targets

The community is confronted by road safety in many and varied ways, often through media
responses to more unusual crashes, multiple fatalities, and so on. So often the public response to
crashes (the great majority of which involve a range of complex factors) is to blame the victim.
Sometimes this may have some justification, but often, fatal crash outcomes depend upon a
number of factors which interact and lead to death. We need to consider the role that all the
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elements play in a fatal outcome—the road and roadside, the vehicle, the speed limit, and
behavior of the road users involved.

A logical framework which examines these road safety elements and their interactions is
essential to enable practitioners to develop their thinking and understanding around risk and
countermeasure possibilities. It is also of vital assistance in providing more readily understood
explanations of road safety risks and their potential treatment to the wider community.

The safe system approach provides this framework. It is derived from the work of the Swedish
Road Authority and Road Safety Agencies in the Netherlands and has been adopted as the basis
for road safety activity in Victoria, Australia since 2003. It is also adopted across Australia in the
current National Road Safety Action Plan.

What is the safe system approach?

As road users are human, crashes are always likely to happen, even though there is a continuing
focus on prevention. The safe system approach recognizes that there are limits to the capacity of
the human body to survive various crash types above certain speeds of impact. It places a priority
on systematically addressing major factors involved in specific crash types to achieve substantial
road trauma reduction benefits over time.

The safe system approach aims to minimize the severity of injury and is based on the premise
that road users should not die because of system failings.

The basic premise for survivability is that in the case of a five-star driver (obeying the law), in a
five-star vehicle and driving on a five-star road and roadside with a five-star speed limit for the
risk on that section of road, any road user in or outside the vehicle should not—if they or the
driver make a simple mistake or error of judgement—be subjected to a crash in which they lose
their lives.

It assumes that:

« crash analysis and ongoing development of better understanding of crash causes in a very
broad sense is a mainstream and continuing activity of road safety agencies.

+ adequate road rules to provide safe travel and the necessary enforcement of those rules to
achieve high levels of compliance are in place (both areas of great opportunity).

* an adequate licensing system exists.

 an informed and aware community is very supportive of the settings required to achieve
and maintain an increasingly safe road transport system.

It challenges “system designers” to achieve a balance in the three key factors on the physical
network—the road and roadside safety, the travel speed as influenced by speed limits, and the
primary and secondary safety features of vehicles in order to achieve safe conditions, which
result in nonfatal crash outcomes.

However, it also anticipates that there are many other “system designers”—beyond the road and
vehicle engineers—who impact on use of the network—and who also carry a major responsi-
bility for these safer, survivable outcomes.
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Some examples include the legislators/regulators/enforcement agencies who are expected to
identify unsafe, but currently legal behaviors, and convince the public and elected representatives
over time to implement new compliance measures to create a safer operating system for road
users; the employers providing vehicles—both light passenger and heavy commercial—for use
by their staff and requiring a range of driving tasks as part of employment contracts; the road
trauma agencies providing onsite and hospital care; the licensing authorities seeking to improve
the safety of drivers when licensed; and the road safety agencies, road users themselves, and
local road safety groups in the community who provide public education and information (effec-
tively the “users manual” guidance) for operating within the system.

Measures associated with improved compliance are a challenge. Extensive research studies have
demonstrated that inappropriate speeds, including speeding, are major factors in crash risk and
severity of crash outcomes and that small reductions in mean travel speeds will result in substan-
tial reductions in fatalities. For example, in a 60 km/h zone, a 1% mean travel speed reduction
(i.e., 0.6 km/h) will reduce fatalities on that section of road by some 4%!

Victoria has introduced a raft of measures to lower travel speeds and bring them closer to posted
speed limits across the whole road system and the reductions in fatalities which occurred concur-
rently with these measures have been substantial, reflecting research predictions.

But issues such as speed enforcement and speed-limit reductions remain highly contentious.
They run foul of strong desires by many not to slow down, and the notion of reducing risk by
reducing speeds (usually by small amounts) is often greeted with trepidation at the political level.
It leads to limited interventions with, for example, 10 km/h enforcement tolerances on speed
limits permitted by many enforcement agencies (that is, for example, a 60 km/h limit really
means 70 km/h) and reliance on installation and operation of highly conspicuous speed cameras
rather than covert mobile camera use. This certainly reduces crashes at those fixed locations, but
it also advises motorists where speed enforcement is unlikely to be carried out (everywhere else).
Why is there such reluctance to introduce “anywhere, anytime” speed enforcement, at tougher
levels, when so many lives could be saved? How can a developed society endure three or so
drivers in every 100 breaking the enforced speed limit at any time and endangering the other 97
users? Why are the tabloid and “shock jock” media allowed to peddle wild assertions about
speed and risk without challenge? This is an extreme failure at the political and operational
enforcement level in many jurisdictions.

There are thoughtful ways to educate the public about the benefits of these programs over time
and in advance of action. Proponents of change need to develop and implement a considered
public awareness strategy with strong advocacy if they are to progress. A high level of imple-
mentation skills is necessary.

In applying safe-system thinking in practical terms, the major crash types in a jurisdiction are
analyzed to consider what measures of targeted on-road infrastructure, vehicle safety features,
speed limit, and licensing and behavioral compliance measures can be introduced to reduce the
frequency and severity of that crash type.

For example, in Victoria, the major crash types have been run-off-road hit-object, side impact at
intersections, pedestrian crashes, and head on crashes.

The safe system approach assists countermeasures for these crash types to be identified that will
achieve a synergy if introduced over the same time frame. For example, to address side impact
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crashes at intersections, countermeasures to be introduced could include provision of round-
abouts or improved traffic signalization, introduction of skid-resistant road surfacing,
encouragement of buyers to demand increased presence of head protecting side curtain airbags in
their vehicles, and the adoption of a lower speed limit through intersections (to reduce side-
impact speeds below the critical 50 km/h level for this crash type). These measures would,
individually, reduce crash outcome severity. In combination, the outcomes in terms of crash
reduction over time would be very much greater.

Put simply, the safe system approach leads to a focus of effort and investment on those compo-
nents of the system that require change in order to be forgiving of unintentional errors.

This is not to suggest that all the answers are known! We also, of course, need to continually ask:
what can be done (and what would a community be prepared to do) to address unacceptable,
unsafe behaviors by the few on the network which impact on the majority of responsible road
users?

This includes for example impaired driving (alcohol, drugs, and fatigue), speeding, not selecting
an appropriate speed for the conditions, and not obeying road rules. We also need to continue to
find ways to reduce the risks that face young, novice drivers in their first year of driving. How
can we better understand and counter driver distraction?

The safe system approach is aspirational.

It seeks over time (perhaps over 20 to 30 years or more) to create a safe operating road and street
transportation system in which avoidable deaths and serious injuries are prevented.

Introduction of a safe system approach provides a powerful platform for development, adoption,
and implementation of a road safety strategy.

Why is a road safety strategy necessary?

In developing a road safety strategy for the longer term, it is important to have a vision of where
a jurisdiction would like to be by the end of the planning horizon and a clear understanding of
how its achievement would be recognized.

In pursuit of this vision, the focus will be on building institutional capabilities in transport,
health, education, and justice sectors and creating the supporting partnerships within central,
regional, and local government, communities, nongovernmental organizations, and the private
sector that are critical to achieving positive and sustainable results.

It is suggested that a suitable vision could be:

“Within 15 years,...(the nominated states)...will build a robust road safety management
system that produces best practice road safety outcomes on a manageable and sustain-
able basis.”

How can this be realized? A critical element is the preparation of a strategy and action plan by
the road safety agencies working together and its subsequent adoption by government.

Victoria has implemented many countermeasures since 2001 in accordance with its “arrive alive,
2002-2007" road safety strategy, strongly influenced by the adoption of safe system thinking in
mid 2003.
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The strategy was based on independent estimations of the likely road safety impacts of various
countermeasures; it was placed before the public for meaningful consultation as a draft, adopted
a target of a 20% reduction in fatalities and serious injuries by 2007, was signed by the three
relevant Ministers, and launched as a public document by the Premier (Governor). A strategy in
the development phase becomes the focus for dialogue within and beyond government and
provides for the crucial understanding of what efforts and measures are required and are inherent
in a strategy which has a particular target for trauma reduction as an outcome. It is, in short, a
reality check and the basis of an informed conversation for all involved.

With a strategy that has necessary achievable stretch in the targets it sets and which addresses all
the major issues (there are 17 major areas of challenge in “arrive alive”), any government has a
powerful public policy basis for—and clear commitment to— implementation, albeit, in a patient
and thoughtful manner.

Social contract approach

How can a “social contract” approach be developed with the community seeking to (a) improve
road safety through promoting complementary roles with government and (b) highlight
prevailing cultural settings including the reinforcing influences in the community which tend to
block opportunities for road safety improvement?

A first step is to encourage recognition by the public of those existing cultural and attitudinal
settings and “accepted” views that compromise road safety improvement.

The public should also be encouraged to be active participants in the policy dialogue. The “social
contract” concept is based on mutually supportive efforts by all system designers, operators, and
users and encourages the community to commit to a safety culture which seeks improved road
safety in areas they can influence in the various roles, including: road users, employers, commu-
nity group members; and consumers. The road safety agencies for their part would commit to
moving over time to a safer road transport system through improved infrastructure standards,
risk-adjusted speed limits, vehicle safety, legislative, enforcement, and public information
measures.

This is not a trivial task and will require considerable effort on the part of the road safety agen-
cies in particular, to provide best practice guidance in areas such as:

» Heavy-vehicle safety policies and targets

» Acceptable vehicle advertising by manufacturers

« Community and local government road safety promotion programs

» Risk-reduction strategies for novice and older drivers

» Power pole location policies of utility companies

* Licensed premises operator policies for responsible serving of alcohol
» Speedometer redesign by manufacturers
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 Limiting the power/maximum speeds of light passenger vehicle engines

* Drivers limiting travel when influenced by fatigue and low-level alcohol (i.e., less than
legal limits)

« Company vehicle and driving safety policies for employees.

There is a fundamental need to seek useful ways to encourage public understanding of the rela-
tive risks of individual travel on a length of road, what factors contribute to that risk and to
increase public support for implementation of measures to improve safety on the higher-risk road
sections. Road safety agencies need to be, and be seen to be, continuously engaged in identifying
and responding to risks.

How can consumer activity be supported in the areas of vehicle and road/roadside safety to
increase demand for improvements by the providers?

The promotion of the New Car Assessment Program (NCAP) will continue to be an important
consumer information activity. It is a valuable national program which would benefit from local
promotion of the advantages of safer vehicles (and specific safety features) to inform the public
and increase consumer demand for those features. The US has, of course, led the way with its
strong focus on vehicle safety and infrastructure investment, often benefiting safety.

The extent of trauma reduction which can be achieved through more rapid introduction of safer
vehicles into the fleet is substantial. It is not sufficient to wait for drawn-out and, perhaps,
controversial regulatory change. Road safety agencies should foster consumer demand for safer
vehicles now as a priority and press automakers to offer these new features as standard or at least
as unbundled options. New features, such as electronic stability control, head protecting curtain
airbags, and other active and passive safety improvements are providing very substantial safety
benefits.

However, the picture in terms of actions to address higher-risk behaviors is quite dismal. The
notion that individual behavioral freedoms should outweigh risks to other road users, including
passengers in the same vehicle, is increasingly unacceptable in Victorian society. It is not consid-
ered acceptable for individuals to argue that they are entitled to do as they please on the roads in
pursuing their freedom of expression. Their unsafe behaviors impact upon other road users,
either as a result of a crash or as a result of the poor role models they are for younger citizens by
not supporting responsible harm minimization strategies such as wearing seat belts and helmets
on motorcycles.

There is a great benefit in fostering an informed and involved community, active in its dialogue
about road safety matters and willing to be an active participant in road safety improvement.
Widespread availability of relevant, simply expressed, but forceful, factual material is a crucial
part of promoting and achieving a social contract approach, as is the disarming question, “What
are you prepared to do to improve road safety in your community?”

There are many potential benefits in better understanding the driving forces behind public and
media interest in road safety. There is a long history in many places which would be instructive
in anticipating likely concerns and issues and in making available high quality, relevant resource
material. Seeking to lead the debate with many aligned contributors, rather than finding them-
selves in a reactive position is an important issue for the road safety agencies. The resource
implications associated with such an intention would, of course, require careful consideration.
Involving the community in debate about current risks and future solutions and fostering their
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support are threshold activities for agencies. Improved ways and means of informing, involving,
and empowering stakeholder and community groups need to be developed. It does require some
courage and leadership to publicly articulate the road safety message—but that is the task
requirement.

It is not necessary, or indeed feasible, to legislate for all required or desired behavioral changes
in the short term. A proven approach for the medium term is to educate and promote to the public
desired behavioral changes over a period of some years, engaging the community in debate.
When or if the measure can be regarded as an accepted maxim for the bulk of the community,
governments can move in a far less contentious environment to introduce the provisions as legis-
lation or regulation, cementing the safety benefits in place.

We must ask the question: how do states in the US currently address these issues?

The opportunities to reduce the deaths of Americans on the US road network each day are
substantial.

Can the community be motivated to seize these opportunities?

Recommendations

(1) Comparison of changes in absolute fatality levels in the United States and Australia (and
Victoria) between 1995 and 2003 is instructive. The number of persons killed in road crashes in
the United States has increased by 2 percent in those nine years. In contrast, the number of
persons killed in Australia has decreased by more than 20 percent in the same period and by 21%
in Victoria. Australian agencies followed a model of corporate leadership and management tech-
niques embracing the safe systems approach. There is a need to recognize and pursue the major
opportunity that exists to reduce deaths of Americans on American roads.

(2) The FHWA Scan Team examining Transportation Performance Measures in Australia,
Canada, Japan, and New Zealand in 2004 included in their recommendations...“The most
integrated and impressive application of a performance measurement framework the scan team
observed was in the area of safety. The team believes that the Australian model and the
significant results achieved in the safety area are worthy of sharing and ultimately implementing
in the United States.

Two safety implementation strategies are recommended:
1. Bring Australian safety leaders to the United States to tell their story to key groups.
2. Encourage states to implement the best practices learned.
This recommendation is endorsed.
(3) Develop a pilot road safety implementation program in, say, two groups of three US states
and negotiate application of as much of the relevant elements of the “Victorian” approach as is

feasible. Implement over a five-year period, monitor and compare outcomes, and promote
successes.

(4) Mechanisms by which governments and communities can achieve improved road safety
outcomes are not well understood and have received little research attention. Identify and under-
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stand those principles and processes which will assist change to achieve community acceptance
over time of new countermeasure proposals. Proponents of change need to be well equipped if
their ideas are to negotiate the difficult course of public debate and bring about greater accep-
tance (albeit, often incrementally) in public attitudes.

(5) Based on the Victorian experience with raising government and community risk awareness,
the following four critical areas of new thinking are recommended as offering particular promise
for research (as pilot implementations) for changing the traffic safety culture in the US.

These critical areas are:
1. Performance measurement
2. Effective leadership, management, and co-ordination
3. Adopting a safe system approach and a strategy with targets
4. Promoting a social contract approach

Performance measurement

(6) Resolve to conduct analysis of the data and publish it widely within the road safety agencies
and departments. The purpose is to have the data presented in such a way that it “speaks for
itself” and contributes strongly to driving debate and discussion about trends, progress, and
further countermeasures. North American road safety would benefit from this much more proac-
tive approach to data awareness.

(7) Develop a preparedness to measure detailed performance by assessing road trauma levels
against other jurisdictions—nationally and internationally—to ensure that practitioners “better
know their business.” It can also provide a reality check at the senior executive and political
levels and encourage further development of proposals to improve that jurisdiction’s relative
position.

Effective leadership, management, and co-
ordination

(8) Seek to introduce a “ministerial cabinet” committee for road safety in your State, comprising
key Secretaries (e.g., transportation, police and health, or justice), recognizing that it is a criti-
cally important mechanism to achieve strong representation for road safety initiatives at the
Cabinet table and to deal with the political trade-offs so often involved in the introduction of
road safety measures, such as mobility, environment, privacy, and civil liberty or public safety
impacts.

(9) Governments should provide effective leadership and implement appropriate arrangements
for management and co-ordination of road safety activity including:

* building institutional capabilities in transportation, health, education, and justice sectors.

* providing clear statements of required outcomes (through a strategy plan, actions, and
agreed targets).
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« definition of collective and individual accountability, supported and reinforced by manage-
ment and reporting structures.

* requiring a “joined-up Government” partnership of agencies, focussed only on “the plan,”
willing to share success, recognizing the roles and contributions of the participants and
sharing leadership.

* creation of the supporting partnerships within central, regional, and local government,
communities, nongovernmental organizations, and the private sector that are critical to
achieving positive and sustainable results.

* requiring one consolidated reporting framework to government by the agencies.

(10) While government strategies and agency actions should focus on implementing actions that
deliver certain benefits, thoughtful analysis is recommended to guide initial efforts to those coun-
termeasures where political and community support can be more readily achieved and which can
be delivered in the desired time frame.

(11) Recognize that high standard organizational knowledge, capability, and commitment—
applied in a patient manner—is critical if policy proposals are to be soundly developed, regarded
as credible and achieve support by governments. Move to develop public acceptance that govern-
ment intervention is essential to address certain issues in a society—including road trauma
reduction—as a prerequisite for building public understanding and support for action.

(12) Senior staff in the road safety agencies require a strong grasp of relevant community atti-
tudes and aspirations and a comprehensive understanding of the requirements of public policy
debate, including media relations. Ensure that the impacts of proposed policies on activity other
than road safety that may be considered adverse are actively addressed and constituencies
engaged.

It is also crucial that there is a realistic and hardheaded awareness of likely acceptance by the
public of policy measures under consideration, certainly in the short to medium term. This
requires the presence of experienced campaigners in the senior agency roles and implies that
sufficient incentives exist within the public sector to retain key competent people.

(13) Require the development of an objective methodology linking interventions to outcomes,
based on research assessments, local evaluation of previous intervention programs and based
also on local conditions, as the basis for consideration and adoption of targets.

(14) Utilize approaches which optimize the likelihood that measures survive the policy develop-
ment and public response phases. Staged introduction or substantial education programs over one
or two years before legislative initiatives are introduced are typical methods available to increase
successful passage down the implementation pipeline.

(15) Ensure there are a range of independent inputs to the public debate about road safety issues
(beyond government). This is necessary to win public support for the development and introduc-
tion of policies and actions. Some of these potential inputs could include bipartisan legislative
committees (such as the all-party Victorian Parliamentary Road Safety Committee), independent
credible research organizations, and other safety advocates (individuals and groups).
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(16) Review road crash injury insurance arrangements in your State. There will always be oppor-
tunity for the companies to invest further in safety, either in behavioral programs (education and
enforcement) or infrastructure or through encouragement via pricing signals to consumers, for
example, for the purchase of safer vehicles. The commercial benefits and short payback periods
for appropriate investments are usually substantial.

(17) Legislators depend on timely, quality advice in order to display committed leadership. This,
in turn, is an important reinforcing influence for the professionals in the road safety agencies in
devising and proposing effective (while also potentially challenging) policy changes and initia-
tives. Recognize and develop this crucial interdependence, and understand its importance in
further strengthening the likelihood of successful introduction of initiatives. Skilled legislative
staffers, with knowledge of the subject, can be a crucial component for success.

(18) Recognize the important role of agencies in providing operational advice on a daily basis—
both proactively and reactively—to support their legislators’ public positioning as a road safety
champion informing the public debate.

Adopting a safe system approach with targets
(19) Adopt safe system thinking in your state, recognizing that:

The safe system approach is aspirational and seeks over time (perhaps, over 20 to 30 years or
more) to create a safe operating road and street transportation system in which avoidable
deaths and serious injuries are prevented.

* The approach provides a powerful platform for development, adoption, and implemen-
tation of a road safety strategy.

* It requires the major crash types in a jurisdiction to be carefully analyzed to consider
what measures of targeted on-road infrastructure, vehicle safety features, speed limit,
and licensing and behavioral compliance by road users can be introduced to reduce the
frequency and severity of that crash type.

(20) It is suggested that an appropriate strategic safety vision for States in the US could be:

“Within 15 years,...(the nominated states)...will build a robust road safety management
system that produces best practice road safety outcomes on a manageable and sustain-
able basis.”

(21) Develop a road safety strategy and action plan. A strategy in development becomes the
focus for dialogue within and beyond government and provides for the crucial understanding of
what efforts and measures are required to achieve a desired target for trauma reduction. It
provides a reality check for all involved but is also a vehicle to build community understanding
of the issues.
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Promoting a social contract approach

(22) Promote recognition by the public of those existing cultural and attitudinal settings and
“accepted” views that compromise road safety improvement as a first step in developing a social
contract with the community.

(23) Encourage the public to be active participants in the policy dialogue. The “social contract”
concept is based on mutually supportive efforts by all system designers, operators, and users and
challenges the community to commit to a safety culture which seeks improved road safety in
areas they can influence in their various roles, including: road users, employers, community
group members, and consumers.

(24) Find ways to encourage public understanding of the relative risks of individual travel on a
length of road and what factors contribute to that risk and to increase public support for imple-
mentation of measures to improve safety on the higher risk road sections. Road safety agencies
need to be, and be seen to be, continuously engaged in identifying and responding to risks.

(25) Recognize the challenges inherent in changing community perceptions and in winning
support to address higher-risk behaviors. Such challenges include the notion that individual
behavioral freedoms should outweigh risks to other road users, including passengers in the same
vehicle, and the notion that individuals are entitled to do as they please on the roads in pursuing
their freedom of expression. Their unsafe behaviors impact upon other road users, either as a
result of a crash or as a result of the poor role models they are for younger citizens, in particular,
by not supporting responsible harm minimization strategies, such as wearing seat belts and
helmets on motorcycles. These attitudes need to be addressed.

(26) Seek to have the road safety agencies lead the public debate on risks and countermeasures
with many aligned contributors, rather than finding themselves in a reactive position.
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Figure 2. An organizational model for multi-sectoral governmental coordination in road safety

—Victoria, Australia.
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The Ministerial Road Safety Council meets 4 times each year to ensure a coordinated approach to road safety. It can
provide a powerful voice in cabinet for the pursuit of road safety policies, funding of new initiatives including
legislation. The Chair is rotated at each meeting. The group signs off the road safety strategy based on detailed
methodologies for established likely outputs by the main stakeholders for certain key policy initiative inputs.

The Road Safety Executive Group reports to, supports and receives direction from the Ministerial Council. The Group
determines strategic directions, monitors and reports progress to the Government through the Ministerial Council. The
Group meets approximately four times each year and the Chair rotates between agencies.

The Road Safety Management Group is the hub of the road safety co-ordination—meeting monthly. The Chair rotates
between agencies. With the lead agency as the key link, the group coordinates implementation of the road safety strategy,
develops and implements programs and countermeasures, reviews identified programs, identifies research priorities,
promotes a coordinated statewide program of activities, supports development and implementation of educational
initiatives including the Traffic Safety Education Action Plan and links with the State Trauma System.

The Road Safety Reference Group is a consultative body comprising all the main road safety stakeholders including the
nongovernmental sector which meets quarterly and is chaired by the lead agency head of road safety.
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A case for evidence-based road-safety delivery

Ezra Hauer

Overview

A change from a system of road-safety delivery rooted in opinion, intuition, and folklore to one
that is founded in science and based on factual knowledge is underway. Change, as always, faces
obstacles. The main obstacle is the near absence of professionals who can be the carriers and
providers of factual road-safety knowledge. The second important obstacle is the weakness of the
knowledge in which these professionals would have to be trained. Both obstacles stem from the
same source; in a society in which it is acceptable to deliver road safety on the basis of opinion,
intuition, and folklore, there is little demand for factual knowledge and for carriers thereof.
Therefore, the most urgently needed change of road-safety culture is to make intuition-based
road-safety delivery socially unacceptable. Much of the present content is based on an earlier
paper (Hauer 2005).

The uncertain trumpet

The Safety Culture Backgrounder (March 30, 2006) placed on the web by the Foundation puts it
bluntly: First, that it is not acceptable for 40,000 Americans to die on the road year-after-year.
Second, that the customary lip-service response to bad publicity will not get us very far. Third,
that a change in safety culture is needed. The culture to be changed is of the “collective accep-
tance of and/or complacency over the toll of crashes”; the change is “to elevate the place of
traffic safety on the national agenda ... and motivate U.S. decision makers and motorists to
acknowledge traffic safety as a legitimate priority.”

Suppose for a dreamy moment that the motorists made their desire for change forcefully known,
and that, as a result, top decision makers made road safety a much higher priority. In this dream,
there is now more money for road safety. What would we do with the money to reduce the
present toll of crashes? Should we put more police on the road? Add lanes to reduce congestion?
Reduce speed limits? Convert signals to roundabouts? Educate children on safety? Test the road
skills of seniors? Put high-tech stuff into cars? Subsidize rail to reduce trucking and buses to
reduce car use? Provide bicycle lanes? Build subways to diminish exposure? Do more research?

One can always find ways to spend public money. The two questions are: whether the money can
be spent effectively, and whether spending it will bring about a substantial reduction in fatalities.
Experts are likely to differ in their opinions about the efficacy and relative merit of the aforemen-
tioned countermeasures as well as of many others. They will find it very difficult to estimate
what accident savings will ensue if the money were spent on what they might suggest. This is a
reflection of the poverty of knowledge in the road-safety delivery field, not of a peculiar frac-
tiousness of road-safety experts. Surely, this is a problem. | cannot imagine the medical profes-
sion arguing for the introduction of a treatment of unknown efficacy or a pharmaceutical
company asking for the approval for a drug of unspecified effectiveness. Unfortunately, in the
delivery of road safety, we sound a very uncertain trumpet and “...if the trumpet give an uncer-
tain sound, who shall prepare himself to the battle?”” (1 Corinthians 14:8).
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This brings me to crux of the argument. It is true that to bring about a substantial reduction in the
toll of crashes requires money. It is also true that to secure such money requires the raising of the
road-safety profile amongst road users and amongst those who hold the purse strings. These are
the two strands of safety culture on which the Safety Culture Backgrounder seems to focus. Yet,
remember, to build a decent bench takes both lumber and a skilled carpenter. Similarly, to reduce
the toll of crashes takes both money and also persons who know how to reduce crashes effec-
tively. At present, we have little substantive knowledge, and very few people are trained in fact-
based road-safety knowledge. The prevailing culture is to think that while one must apprentice in
carpentry, road safety can be delivered on the basis of opinion, folklore, tradition, intuition, and
personal experience. This, | believe, is the strand of culture in urgent need of change. Without
such a change in the prevailing safety culture, much money goes to waste. The shift from a
system of road-safety delivery rooted in opinion, intuition, and folklore to one that is founded in
science and based on evidence requires a profound cultural change. Such a change, as will
become clear, will take not only a substantial amount of money but, primarily, much top-level
resolve.

The road-safety delivery system

It will help to be clear about what is meant by “road-safety delivery system.” If one tries to
describe the health-delivery system, what comes to mind are the physicians, nurses, lab techni-
cians, and pharmacists; the textbooks, libraries, and schools where they all are trained and certi-
fied; the clinics, hospitals, and medical centers where they work; the industries that develop
pharmaceuticals or build the instruments and machines used by health-care professionals, etc.
Were one similarly trying to describe the road-safety delivery system, the evident elements
would be few. One might list the police officers on traffic duty, the driving instructors and those
who test and license drivers or vehicles, perhaps, organizations such as the NHTSA or the
MCSA, and a few safety research centers. Beyond these, the system becomes diffuse. Large parts
of it overlap with other systems and are difficult to demarcate. There are the highway designers,
traffic engineers, urban planners, the municipal planning departments, the state DOTSs, the motor
vehicle manufacturers, the transport regulators, etc. All these actors affect road safety “by the
way”, as a side product of their main mission. Because it is so diffuse, it is useful to think of the
road-safety delivery system as consisting of all those actors and actions that significantly shape
the future number and severity of crashes. This, in turn, makes it necessary to declare who deter-
mines the future number and severity of crashes and how.

The traditional view is to think of road safety as the problem of bad behavior (drinking,
speeding, reckless driving, etc.), bad roads (poor pavement friction, short sight-distances, illeg-
ible signs, accident blackspots, etc.) ,or, perhaps, of bad vehicles (unstable trucks, high center-of-
gravity SUVs, worn or exploding tires, etc.). This view logically leads to the opinion that the
road-safety delivery system consists of those actions and actors the aim of which is to reduce bad
behavior, to rectify bad roads, and to improve bad vehicles. I think that this view is too narrow as
it encompasses only a very small portion of actors and actions that significantly shape our safety
future.

From a broader perspective, the number and severity of future crashes is determined by:

* The future amount of trip making (how many trips, how long).
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* The future mode of travel used (on foot, by bicycle, as a rider in public transport, in a
private car) and by the mode of goods transport used (car, air, truck, rail).

» The kinds of infrastructure on which this travel and transport will take place (e.g., road
class, access control, intersection density, road design and traffic control, subway, etc.).

» The future vehicles and technology in use.

* The demography and norms of behavior of the future, as well as the usual human abilities
and frailties.

From this perspective, it follows that those who by their plans, designs, and decisions influence
the future amount of trip making and its mode, those who shape the details of the infrastructure,
the vehicles, and technology in use, and those who mold the norms of behavior also determine
the road-safety future of a society. The corresponding list of professionals and decision makers
should include not only the law enforcement officers, driver educators, highway designers, and
traffic engineers whose role in safety is clear. Because the amount of travel and its mode depend
on land use, policy, budgets, taxation, regulation, and similar factors, the list should also include
town planners, architects, municipal engineers, transportation planners, economists, officials on
planning boards, officials who approve planning and design documents, etc. The actions and
decisions of all these jointly determine how many would be killed or injured in crashes and how
much property would be destroyed. It follows that progress in road-safety delivery depends on
the job done by those whose actions and decisions shape the road-safety future.

About progress

To convey an impression of where the road-safety delivery system now is and a sense of the
direction in which it is moving, Figure 1 describes two prototype styles of road-safety delivery to
demarcate two ends of a scale.

Pragmatic Style —- Rational Style
Based on lay beliefs and Based on expected consequences.
self-interest of organizations. Needs factual information.
Does not require knowledge of fact. Learns from experience.

Does not find out what were results
of actions.

Figure 1. Two styles road-safety delivery systems

The pragmatic style rests on beliefs about road safety and on the nature of organizations. These
beliefs may pertain to the efficacy of police enforcement, the importance of stricter laws and
firmer punishment, the need for better driver education and more stringent driving tests, etc. The
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nature of organizations pertains to their need to cater to what is popular, to demonstrate concern,
to show initiative, or to maintain budget, influence, manpower, income, etc. There is no intent to
claim that any real organization practices the pragmatic style. However, if one did, then those in
its employ would not really need to know facts about road safety, other than facts about what the
widely held beliefs are and what is popular. The organization would have no use for research
other than the research of public opinion. There would be no real reason to ascertain what the
safety consequences of any initiative were, except if they were useful for public relations.

The rational style, in contrast, is rooted in the desire to reduce the harm of crashes efficiently.
Here the essence is the ability to foresee the road-safety consequences of decisions and actions,
to ascertain their costs, and to balance costs and gains. Again, perhaps no real organization
behaves in this manner. However, if one did, people in its employ would need to possess and use
existing factual knowledge, and the organization would make sure that the results of important
interventions are evaluated so as to learn from experience.

Where on this scale is the operation of a real actor or organization can be ascertained by asking a
few questions: (1) Do the actor or the organization require that extant factual knowledge about
the safety consequences of decisions be ascertained? (2) Do the actor or organization employ or
buy advice from people who have been trained in and have acquired factual knowledge about
road safety? (3) Do the actor or organization engage in evaluative research to learn about the
success or failure of its actions? If the answer to these questions is NO, the style of the actor or
organization is close to being pragmatic.

In these questions, the phrase factual knowledge was used. A brief clarification of its importance
and meaning is in order. Intuition and experience are fallible guides to road-safety delivery. Just
as one cannot tell by intuition or experience whether aspirin reduces the chance of a heart attack,
so neither intuition nor personal experience can tell one by how much widening lanes, more
speed enforcement, or a new instrument on the dashboard will affect crashes. Only scientific
research can do so. This is well accepted in medicine, education, and most similar fields. Thus,
the phrase factual knowledge means:

Information accumulated by research that is based on data, measurement, and
experiments and is extracted from these by defensible means.

Instead of “factual” I could have used the now popular term “evidence-based.” The Wikipedia
(2006) states that: “Using techniques from science, engineering and statistics, such as meta-
analysis of scientific literature, risk-benefit analysis, and randomized controlled trials, it
(evidence-based medicine) aims for the ideal that healthcare professionals should make ‘consci-
entious, explicit, and judicious use of current best evidence’ in their everyday practice.”
Evidence-based medicine categorizes different types of empirical evidence and ranks them
according to their strengths and freedom from bias. The best type of evidence is that obtained
from properly designed randomized controlled trials, whereas the worst type is “opinions of
respected authorities, based on clinical experience, descriptive studies, or reports of expert
committees.” Googling the internet for “evidence-based” shows more than 300 million hits,
including “evidence-based toilet training,” “evidence-based marketing,” and “evidence-based
hair removal.” While the evidence-based phrase has obvious attraction, its currency has been
somewhat devalued since the evidence-based bandwagon is already crowded and has some
suspicious looking characters on it. On the other hand, the entirely respectable use of the phrase
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in medicine sets a high standard by insisting on learning mainly from randomized controlled
trials, a standard that is not really attainable in road-safety research. For these reasons, | elected
not to use the “evidence-based” rallying cry (except in the title) and to stick into the text the
equivalent word factual.

The factual knowledge | speak of is mainly about the link between action and its safety conse-
quences. At present, such factual knowledge is weak. Here are a few examples: Highway engi-
neers believe that safety is the foremost aim of their design procedures. Yet, the highway
designer cannot say how many more crashes would occur if a curve were built to a shorter
radius. For traffic engineers, the motto is “safe and efficient.” Yet, the traffic engineer does not
know how the choice of the signal cycle time affects crash frequency. Similarly, the urban
planner has no knowledge about the relative safety of crescents and cul-de-sacs or about the rela-
tionship between arterial spacing and safety; the transportation planner does not know how to
predict the safety effect of alternative plans or investment; safety is not quantitatively considered
in municipal rezoning decisions or exit location; the state does not know what is the safety
benefit of its demerit point system; the federal government does not know how truck size is
related to safety; motor vehicle manufactures have difficulty predicting the safety effect of some
new device, etc. At the personal level, the professional’s concern for road-user safety is genuine.
However, a fact-based link between proposed action and its safety consequences is not part of the
professional’s toolkit.

| taught traffic engineering, highway design, and transportation planning to civil engineers for
twenty-seven years. Therefore, | can attest to the fact that civil engineers graduate from a four-
year program and enter practice without being taught about the link between the design decisions
they will make and the crash frequency and severity that will follow. Some will protest and claim
that concern for safety is implicit in matters such as signal-timing procedures or geometric
design standards; that adherence to the MUTCD (FHWA 2000) and the Policy (AASHTO 2001)
will automatically ensure that a proper amount of safety is built into roads. Such a belief, while
honestly and passionately held, is without foundation. The standards and warrants in the afore-
mentioned documents are, by and large, the embodiment of opinion and personal experience—
not of scientifically supportable fact. Having dealt with this issue at length elsewhere (Hauer
2000 a, b), this is not the place to repeat chapter and verse. But the reader can put the matter to a
test. Does the Policy (AASHTO 2001) tell how many crashes would be saved if a larger radius
were chosen? It does not. And yet, research (on two-lane rural roads) consistently indicates that
the larger the curve radius, the fewer the crashes. In spite of overwhelming empirical evidence to
the contrary, it is tacitly assumed that if a curve of a given radius is banked (super-elevated) in
accordance with the Policy, the curve is appropriately safe. After testing the Policy in a similar
manner on many issues, one will conclude that the Policy is the embodiment of tradition, judg-
ment, intuition, and experience—not of empirical fact—and that the safety of roads designed by
following the Policy is simply unpremeditated. As such, the Policy is a part of the pragmatic, not
of the rational, style of road-safety management.

These views are confirmed in a recent scan of U.S.-based university courses in safety (NCHRP,
2006). The scan identified relatively few current offerings within engineering programs (29 of
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117) and a comparable lack of coverage within public health programs (7 of 34). There is a
prevalent view, even among university educators, that “good” design and operations, as
described in professional guidebooks (such as the Policy and the MUTCD) will lead to
quantifiable safety improvements. The relative lack of existing safety research material to
provide a more fundamental and rigorous safety educational experience is a particular concern.
This is not intended to criticize individual courses or universities, but rather to identify and shed
light on an important educational deficiency that exists throughout the United States. While
progress continues to be made in the development of better tools and analysis techniques for
safety management, these techniques are absent in most university-based education programs.
Perhaps more importantly, there are only a handful of universities that treat safety as a discipline
in its own right, with principles and a scientific perspective underlying its practice and future
development. It is unrealistic to assume that new, more effective strategies will be developed and
implemented by professionals trained using old materials.

The line connecting the two prototype styles in Figure 1 has an arrowhead pointing to the right.
My intention was to show that progress is away from the “pragmatic” and towards the “rational
style” of road-safety management. That this is indeed the direction of change follows from four
lines of reasoning. First, the history of humanity is the story of moving away from action based
on intuition and belief and towards action based on fact-based knowledge and science. It would
be extraordinary if the management of road safety bucked this universal trend. Second, once the
intuitively obvious has been implemented, only reliance on knowledge, science, and technology
holds the promise of reducing the toll of crashes effectively. Third, the legislation now requires
that transportation plans and decisions at the state and metropolitan levels to take road safety into
account more directly. In some states the explicit consideration of safety in major transportation
projects is now standard. Fourth, many initiatives in the last decade point in the right direction:
the Canadian Geometric Design Guide (TAC 1999), the Interactive Highway Safety Design
Model software tool, the Highway Safety Manual now under development, the AASHTO
Strategic Highway Safety Plan (AASHTO 1998) in implementation; the SafetyAnalyst
(Harwood 2002) tool soon to be released, the specification of core competencies and safety
workforce training requirements by a Transportation Research Board Committee (NCHRP 2006),
and a future project (17-40) by the National Cooperative Highway Research Program serving a
similar purpose, etc.

Here is a sum of the argument chain presented so far. | think of the road-safety delivery system
as consisting of all those actions that significantly shape the future number and severity of
crashes. This leads me to reject that parochial view limiting the scope of road-safety delivery to
improving bad behavior, bad roads, and bad vehicles. | argued that our safety future is constantly
shaped by many actors and mentioned some of their decisions and actions. Here | paused to
describe the two prototype styles of road-safety delivery. My view is that the road-safety delivery
is moving from the pragmatic style towards the rational style. In contrast to the pragmatic style
which requires little factual road-safety know-how, the kingpin of the rational style are persons
in possession of factual knowledge enabling them to anticipate the road-safety consequences of
decisions. At present this kingpin is weak. This is the main obstacle to progress towards a
rational road-safety delivery system. The recognition that this is the main obstacle is principal
cultural change needed.
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The strap of the boot

The question is how to bring into existence a healthy layer of professionals to be the carriers and
suppliers of factual road-safety knowledge. Three conditions must exist:

1. There has to be sufficient factual knowledge.

2. There have to be the textbooks, teachers, and courses of study by which the factual knowl-
edge is imparted onto trainees.

3. There have to be jobs in which the graduates make use of the knowledge they mastered.

All three conditions are necessary, and none now exist to a nearly sufficient extent. Therefore, as
noted early in Section 1, substantial resources and much top-level resolve will be needed. Where
to begin? The current weakness in all three conditions may suggest a bootstrapping approach.
However, | believe that factual knowledge is sparse and training for professionals is sporadic
because there is virtually no demand for the services of persons trained in road-safety. This is
why the third bullet is the strap to be pulled on first and strongest.

On various occasions, mention was made of the health delivery system. While it’s parallel with
the road-safety delivery system is appropriate in a limited sense (both deal with injury and its
prevention), there is one overriding difference between the two: there is a natural (some say
unlimited) demand for health delivery services at the individual level while there is nothing of
that sort for road safety. Without demand there is no supply. Ergo, no jobs for persons trained in
safety; ergo, no need for courses, teachers, or textbooks; ergo, little use for knowledge created by
research. In this respect the contrast between the delivery of road safety and the delivery of
health is clear and stark; the difference is in demand!

The telling of a historical anecdote at this point is instructive.—From early on, traffic engineers
learned to conduct travel surveys and think in terms of “origin-destination” tables and “trip
desire lines.” However, till the early1950s there was little of what could be called a “transporta-
tion-planning process” or a profession called “transportation planning.” Change came in the
fifties. As told by Weiner (1997), “an important cornerstone of the federal policy concerning
urban planning was Section 701 of the Housing Act of 1954. The act demonstrated congressional
concern with urban problems and recognition of the urban planning process as an appropriate
approach to dealing with such problems. Section 701 authorized the provision of federal plan-
ning assistance to state planning agencies, cities, and other municipalities ... and ... to
metropolitan and regional planning agencies.” The source of congressional concern was with the
efficiency by which federal money was being spent on transportation. Federal money was the
carrot used to induce municipal governments to prepare transportation plans. But who knew how
to do so?

Again according to Weiner (1997), “Prior to the early 1950s, the results of early origin-destina-
tion studies were used primarily for describing existing travel patterns, usually in the form of trip
origins and destinations and by desire lines,” indicating schematically the major spatial distribu-
tion of trips. Future urban travel volumes were developed by extending the past traffic growth
rate into the future, merely an extrapolation technique. ... Beginning in the early 1950s, new
ideas and techniques were being rapidly generated for application in urban transportation plan-
ning.” The need to prepare transportation plans quickly generated a supply of professionals who
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knew how to do so. It gave rise to respectable methods which they used and created the courses
of study where the transportation planning was taught. This is how the now vibrant transporta-
tion planning profession came into being.

The moral of the story is this: where there is demand, supply follows. Unlike in health delivery,
neither the demand for transportation planning nor the demand for road-safety comes directly
from the individual user. It is the government’s responsibility (federal, state, or local) to plan for
orderly investment in transportation infrastructure and services. Naturally, it is the government’s
responsibility to deliver appropriate road safety on the infrastructure it plans and builds. If there
is to be progress towards rational road-safety delivery, the demand for it must be created by
government. This could be done in several ways. For example, one could insist that some
decisions must be accompanied by a *“road-safety impact statement.” The need to write such a
statement in terms of accident frequency and severity impacts would create an immediate need
for knowledge and training. Similarly, one could insist that only professionals trained and certi-
fied in the road-safety aspects of their profession may sign plans, designs, and other documents
with significant road-safety impact. Another demand-generating direction is the establishment of
safety-conscious and knowledge-based procedures in major action centers—the department or
ministry responsible for physical planning, the ministry or department of transport, the depart-
ment or registrar of motor vehicles, the police, the major municipalities, and so on.

Actions of this kind may seem revolutionary against the impoverished landscape of present prac-
tice. However, | suspect that the travelling public does not know that the infrastructure on which
they get injured with statistical regularity is planned, designed, and operated without knowledge
and premeditation of its safety. If they knew then, what now is considered revolutionary, may
seem to make common sense and become commonplace. After all, there are no other products
known to be similarly injurious to human health that are put into use with the same blissful igno-
rance of its injury-producing potential as are roads and traffic control on them.

At this point, the main strands of my argument converge. Our road-safety future is determined by
the many actors who shape the future transportation system and its use. These actors, by and
large, work directly or indirectly for governments or are subject to government regulation. It is
therefore manifest that the principal responsibility for the road-safety delivery system is of the
government, and, therefore, only action by the government can bring into existence demand for a
healthy layer of professionals to be the carriers and suppliers of factual road-safety knowledge.

Training of professionals

Suppose then that the prevailing safety culture has changed, that the government acknowledged
its responsibility for our road-safety future, and that demand for trained professionals was
created by mandating and funding the use of factual information. Now, there is work to do, and
training has to be provided. This raises the question of whether the requisite information exists.
Can one write text books and course material? If not, how could one devise adequate training
programs? To give an impression about the state of affairs prevailing in transportation engi-
neering, | will describe my experiences in working on the Interactive Highway Safety Design
Model (IHSDM) project and in following the first halting steps of the budding Highway Safety
Manual (HSM).
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The goal of the IHSDM project was to create software, enabling designers to predict the safety
consequences of design alternatives for rural two-lane roads. Design alternatives may differ in
horizontal alignment, vertical alignment, lane and shoulder widths, number of driveways, provi-
sion of left-turn lanes at intersections, etc. To assess the safety impact of such design decisions,
the project group assembled the relevant published research reports. Some topics were found to
have been researched in depth, while very little about others was published. Also, as is usual, the
research studies varied in quality and in their conclusions. Once the literature was assembled and
reviewed, a group of experts met to hammer out what seemed to be the best conclusions that
could be reached at that time. The results of their work are now published (Harwood et al. 2000).
There is no doubt that when new research results will be published, much of what has been stated
will need to be modified. Nevertheless, there is now an authoritative document that is based on
the accumulated empirical research, and that, for a fairly large set of design choices, can guide
the designer of two-lane rural roads on the question—What can | expect to be the annual number
of crashes on this road if I decide to use design option X? That, heretofore, such a question was
not asked by highway designers, and if asked could not be answered, may be puzzling to those
who are not familiar with the practice of highway design. In this sense, the IHSDM work is
indeed is a quantum leap in present practice. At least in this case, so it turned out, the seven
decades of accumulated research provided a sufficient basis for building a rational procedure. It
follows that the accumulated knowledge on the safety consequences of design decisions for two-
lane rural roads is also sufficient for training.

Experience with the IHSDM emboldened some visionaries in 1999 to think that enough factual
knowledge exists to write a modest first edition of a Highway Safety Manual—a book containing
the best factual information available for transportation engineers. Its first edition is expected in
2008. Work on the HSM, i.e., the process of transforming the vision into a book proved to be
tortuous. From my perspective, the obstacles are mainly three.

First, almost a century of research and study resulted in many publications of variable quality
and diverse in conclusions. Very few of those studies approach the quality aspired to by
evidence-based medicine. Squeezing of what should pass for “factual knowledge” out of these
diverse publications is often controversial.

Second, there is a tug-of-war between those who want to include in the HSM statements that are
in accord with common beliefs and practice even if not supported by data-based studies and
those who hope for the Manual to be a clear break with and a departure from the pragmatic style
of road-safety delivery.

Third, no matter how many disclaimers will be written into the preface to the HSM, the factual
information in it is bound to raise questions about the appropriateness of present practices that
are often based only on common sense and sanctified by a tradition of long use. The inevitable
differences between decisions made in accord with the pragmatic style and the rational style
bring to the fore concerns about lawsuits, fear of change and its institutional and personal conse-
quences, loss of face or budget or influence, etc. These concerns and tensions are reflected in
behind-the-scenes struggles for control, for rights of review, fear of censorship, etc.

Nevertheless, whatever its content will be and however the conflicts will be resolved, the HSM
will be published in a few years. This act in itself will be an important step towards rational
safety delivery, at least for engineers. It is the act of placing factual information where it belongs
—in the hands and minds of those who create a part of our safety future.
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The lesson of these experiences is that much factual knowledge already exists and that in some
instances, with effort, it can be made into material that can be taught and used. At the same time,
it is possible that on several key topics (e.g., transportation planning, subdivision design, traffic
calming, and traffic signal coordination) not enough is known to give fact-based guidance. This
is not unusual. There are diseases about which medicine knows little and phenomena that scien-
tists do not understand. In medicine, in science, and also in road-safety, research ensures that the
domain of what is known continues to expand. In sum, imperfect as the present state of knowl-
edge is, one could put together a respectable curriculum to cater to many training needs.

It is at this point that faith in microeconomics and bootstrapping must kick in. The situation is
reminiscent of where transportation planners were in 1954—work needs to be done while tools
are few and trained manpower scarce. The faith is that the supply of knowledge and training will
grow to meet the demand.

Creation of knowledge

| conceded in “The strap of the boot” that on some issues the knowledge needed for rational
road-safety delivery and, in particular, for workforce training does not exist. It is research that
generates knowledge, and knowledge is the engine of progress. In road-safety, the generation of
knowledge has been slow. True, the problems are not easy to tackle, the data are insufficient, and
conducting controlled experiments is seldom possible. Still, given the extent of experience with
road building and road use and the large amounts of money already spent on road-safety
research, much more knowledge could have been expected. There are two important impedi-
ments to knowledge creation in road safety. One is the backwardness and dilettantism that char-
acterizes much of the road safety research community; the other is the Soviet style management
of research by those who make decisions about how research should be done and what product is
acceptable. Both impediments are discussed at length in Hauer (2005). Only a brief summary
will be given here.

Several conditions combine to produce reliable research results. Paramount among those is that
the researcher be well trained both in road-safety knowledge and in methods of road-safety
research. Gone are the days when teeth were extracted by blacksmiths because they had the tongs
and blood was let by barbers because they owned razors. Today, we expect dentists and physi-
cians to be trained and licensed, to acquire experience, and to practice for a long time. Research
too is a skill that is acquired by specialized training and by long experience. And yet, for some
unfathomable reason, there is a widespread notion that common sense and an undergraduate
degree are sufficient to do road-safety research. The upshot is a road-safety literature that is
produced in large part by dilettantes and is replete with dubious conclusions.

Dilettantes would not do much harm if their products were kept out of the pages of the profes-
sional literature. Unfortunately, the barriers to publication are low. Poor quality research and its
unreliable conclusions will find its way into the Transportation Research Record and the ITE
Journal because the concept of peer review has been largely corrupted by the same prejudice:
namely, that to be a referee of a research paper on road safety, all that is needed is common
sense; that training in road safety and in research methods and that experience in road-safety
research are not necessary to be a peer.
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The problem is compounded by the managers and administrators, by those who decide on
research needs, on priorities, on who ends up researching what and in what way, and on the
acceptability of the product. Their judgment is good regarding the questions to which their
organizations currently seeks answers. However, they know little about what is already known,
what research can and cannot produce, and about methods that are likely to produce defensible
results. This seriously impairs the quality of the decisions they make. Furthermore, the manager-
administrators have no understanding of, and no sympathy for, the need of theory to guide
productive research or the need for research on methodology to produce more trustworthy
results. As a result, research is done about what is of immediate concern and what is pressing;
very little research is done about what is fundamental and essential for reaching sound
conclusions. And yet, it is this administrative layer who decides what researchers will work on.
The compulsion of the administrator-manager to closely control the research process stems not
only from the psychology of mistrust and prejudice against the research class; at times it reflects
the self-interest of the organizations to which the administrator-manager owes loyalty. What if
research showed that a practice or standard now in use is not in the interest of safety or if a
program which an organization promoted or in which a politician took active interest is
ineffective? Thus, for the administrative mindset, some stones are better left unturned, and some
research questions are better not asked. For this, control over aims, process, and product is
essential.

A good example is the RFP (Request for Proposals) calling for research to evaluate “Safety
Strategies at Signalized Intersections”issued in March 2006 by the National Cooperative
Highway Research Program, a body financed by the American Association of State Highway and
Transportation Professionals (AASHTO). The text of such RFPs is forged from the views of a
“panel” of perhaps a dozen administrator-managers that is drawn almost entirely from state
highway departments. The downfall of this RFP and of the panel that inspired it is twofold.

First, even though the panelists are not experts on road safety, they directed potential bidders to
propose research on topics they thought important and forbade them to propose research on other
topics. Thus, e.g., the bidders were asked not to propose research on the safety effect of signal
coordination, even though traffic signals are coordinated in all large urban areas, a large propor-
tion of crashes occur at these intersections, and nobody knows how the main coordination deci-
sions (choice of cycle time and of the green-offset between adjacent intersections) affect crashes.
The prevailing practice is to co-ordinate signals so as to minimize delay; the safety consequences
of this practice are entirely unknown and, again, unpremeditated. And yet, it is entirely reason-
able to expect that crash frequency is related to how often the signal aspect is changed (cycle
time) and to how many cars are near the “dilemma zone” when the signal aspect changes, as
determined by the green-offset. The panel’s failure to recognize the magnitude of the target
crashes and their poor knowledge of what is the state of the art in road safety means that a signif-
icant opportunity for crash reduction will continue to go unexamined, and the potential safety
benefits of signal coordination will be unexploited in all big cities. While such issues of primary
importance were explicitly excluded, bidders were asked to consider research on secondary
topics such as the effect of providing “public information and education” or of restricting “access
to properties using driveway closures.” In this manner, scarce research money will likely be
spent in ways that are not cost effective.

The second downfall of this RFP reflects the general poverty of NCHRP panels in persons
knowledgeable in research methods. The RFP asserts that: “In this project, data will be collected
and before-after safety effectiveness evaluations will be performed at sites where selected safety
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strategies have been implemented.” That is, a panel of administrator-managers not only decided
what the questions to be researched are but also dictated what research method must be used.
Recall that the subject of this RFP was safety at signalized intersections. It is a setting conducive
to both experimentation (e.g., changing cycle times or offsets) and natural quasi-experiments
(e.g., comparing opposite approaches at the same intersections). But no, apparently the panel
knows best!

I do not hope to get much sympathy for my argument from the class of administrator-managers
nor from their stable of research consultants; both will resist change. The vibrant safety research
community whose absence is lamented is not here to cheer. But this much is certain: material
improvement in the product of research in road-safety will come from a well-trained body of
researchers working as equal partners within a framework of mutual respect with manager-
administrators.

Just as the problem is evident, so the remedy is obvious:
* To do good research, the researcher has to be:
1. trained in road-safety knowledge,
2. trained in research methods, and

3. be in research as a long-term career allowing for the accumulation of research
experience.

* Only reports that are properly peer reviewed should be published. For this purpose peer
reviewers are persons who are entirely independent of the organizations that sponsored the
research and of individuals performing the research. Furthermore, peer reviewers are
persons who are on top of the current safety lore and who are experts in research methods.

* The process of formulating a research program must continue to be influenced by agencies
that build roads, operate traffic, or set policies, standards, or warrants. However, the
process must not be allowed to be dominated by people ignorant of road safety in general
and of research methods in particular. Nor must it be influenced by agencies that have an
interest in what is researched, what the conclusions are, and in what stones they like to see
unturned. The trained and independent researcher must be an influential partner in the
process of formulating research programs, the shaping of RFPs, and the selection of
researchers to perform the work.

* To get good research products, the sponsoring agencies must recognize that research is not
piecework and cannot be managed as if it were.

Describing the four elements of the remedy is easy. It is less easy to say how the transition from
the present research setup to a sounder future can take place. How can researchers be trained in
road safety and in road-safety research methods if no university offers such a program? Why
should young people enlist in a program to be trained in road safety and research methods (even
were one to exist) if there are no progressive career paths in road-safety research? What would
one teach in such a program when present knowledge is fragmented, there are no textbooks, and
only few qualified teachers? In addition, there is the thorny question of control. How can one
induce the agencies that sit on the money (e.g., AASHTO) to give up their tight control over
what is done; how can they be made to yield considerable influence over these matters to inde-
pendent, trained researchers?
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Again, the key to creating a sound safety-research infrastructure is demand. If there were steady
work, good remuneration, and progressive, secure career paths in road-safety research, talented
people would gravitate to the field; if talented people sought training in road-safety research,
universities would provide the programs; if graduate programs in road safety were offered,
training material would be written. In this case too, demand cannot emanate from the road user.
The source of demand for better knowledge can only be created by high-level decision makers in
public bodies Were the transportation infrastructure planned, built, and operated by the private
sector, the government would be called upon to provide the oversight to ensure that appropriate
safety is built into the infrastructure. (Consider, e.g., NHTSA whose role is to make sure that car
manufacturers build appropriately safe cars). But, because it is mostly the public sector that
plans, builds, and operates the transportation infrastructure and there is no independent overseer,
the demand for knowledge-based safety management has no visible patron. The demand must
come from within the public sector. However, recognizing the strong organizational self-interest,
it is imperative that the demand be guided not by medium-level administrator-managers but by
enlightened professional and political leadership. Thus, it is the responsibility of the public sector
to create the long-term stable demand for road-safety research, with the promise of progressive
employment for a well-trained workforce. If this is not done, future progress will be similar to
the past.

The transition towards rational road-safety management is hungry for information produced by
competent researchers using good data and methods and working on research programs set up
co-operatively by people who know the problems, who know the road-safety field, and who
know what research can and cannot do and can distinguish between reliable results and shoddy
work. As noted repeatedly, to make progress in this direction will require much political will,
considerable resources, and a well thought-out, concerted effort.

In conclusion

There is always more than one course of action, more than one design alternative, more than one
decision option. Each action, design, and option has crash-frequency and severity consequences.
Is it not obvious that these different safety consequences should be examined before the choice is
made? Is it not clear that the future safety of a road should be considered before the ribbon is cut
and that the future safety of a new subdivision be examined before it is approved? | think that
most road users will be very surprised to learn that this is not done. It borders on the unbeliev-
able that the safety consequences of the actions shaping our safety future are not examined and
that many cannot be examined because we do not know enough to predict what they are likely to
be. Even more perplexing is the claim that a “cultural change” is needed to convince high-level
decision makers of what must be self evident—that we should not stumble into our safety future
as blind bats. Just like in the delivery of water, education, or health, road safety too can and
should be supplied, delivered, and managed in a rational manner.

A distinction was made between two styles of road-safety delivery. The pragmatic style relies on
personal belief and intuition—the rational style on factual knowledge. The history of mankind
has been to move away from action guided by intuition and towards actions grounded in knowl-
edge of fact. The delivery of safety is at the beginning of the same road, but the road is blocked
by a few big boulders. Foremost is the absence of a trained layer of professionals who can be the
carriers of factual road-safety knowledge. This layer does not exist mainly because in the prag-
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matic style there is no demand for it. If there is to be progress toward the rational style, the
demand has to be created. It can come only from the public sector: those who build the road-
safety future and must be responsible for it. Another boulder obstructing progress is the ineffi-
cient process of knowledge creation by research. When belief and intuition are deemed suffi-
cient, demand for knowledge is weak. Here too, demand for a vibrant layer of road-safety
research professionals free from the Soviet-style interference by administrator-managers has to
be created.

How can the public sector be induced to acknowledge the need for rational road-safety delivery
and to create the corresponding demand for jobs, training, and knowledge? I can ask the question
but am not competent to discuss it, except at the most general and superficial levels. As there is
no market in which the individual road user can buy safer roads, it must be done through pres-
sure and representation. In this, the AAA has an obvious role. In some respects, the situation is
similar to that in the 1960s when Ralph Nader published Unsafe at any Speed. This booklet,
more than anything else, caused safety to be more carefully considered in the manufacture of
motor vehicles. In the “Preface,” Nader writes—“A transportation specialist, Wilfred Owen,
wrote in 1946, ‘There is little question that the public will not tolerate for long an annual traffic
toll of forty to fifty thousand fatalities.” Time has shown Owen to be wrong.” Owen is still
wrong; in the 2000-2004 period there were nearly 42,000-43,000 fatalities every year. Perhaps,
if the travelling public knew the extent of ignorance about safety with which roads are created
and operated, the requisite pressure would materialize. Unfortunately, Nader’s task was easier in
one important respect: his target was the private industry which we do not trust to be a suffi-
ciently diligent guardian of public safety. This is why NHTSA was created and made into an
overseer. Our future safety is created largely by the public sector, which is traditionally viewed to
be on the side of the angels. Quod custodiat ipsos custodies?
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Development of an implementation
Infrastructure to support a traffic safety
culture

Barbara Thomas Harder
B. T. Harder, Inc.

Overview

The incentive to do research is greater than the incentive to report research—espe-
cially in the language and detail such findings can be implemented (Watkins 1974).

There are successful strategies to increase the potential of producing benefits from research
activities. These strategies streamline the adoption of new methods, processes, or technologies,
create a more effective return on investment of research funds, and enable a more rapid applica-
tion of worthy improvements to the system. However, implementation of research results and
innovations do not happen automatically. Purposeful effort must be taken to facilitate the imple-
mentation of research results to realize the anticipated benefits of the research activities.

Because there are successful strategies that will increase the potential to affect change in the
current culture for traffic safety, the primary purposes of this paper are 1) to focus attention on
the critical role of implementation of beneficial research results, 2) to facilitate the process of
implementation by suggesting the creation of a traffic safety research implementation infrastruc-
ture, and 3) to firmly place the activities of implementation in the position of being entirely
merged with the work of research. The overarching outcome is to assure that productive research
results are integrated into operations as a viable and even preferred choice to support decision
making and for accomplishing specific tasks.

Taken as a whole, the variety of successful implementation strategies forms an implementation
infrastructure. The infrastructure has five basic elements, Technology (the research results to be
implemented), People, Marketing and Communications, and Implementation Tools, plus Levers
that increase the effectiveness of the other four elements. This infrastructure presents a system-
atic approach to accomplishing implementation of research results. This systematic approach—
applying the strategies of an implementation infrastructure—can and should be incorporated into
the research activities being performed to enhance the traffic safety culture. If the members of
the traffic safety community, particularly the sponsors and those vested in the results of research,
use strategies for successful implementation, these actions will corporately build a traffic safety
implementation infrastructure. The implementation infrastructure will more effectively enable
the institutionalization of positive change and adoption new behaviors, products, methods, and
practices within the traffic safety community and among transportation users of this nation.
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Introduction

Purpose and scope

One of the most critical issues facing research and education that contributes to a traffic safety
culture is whether the results of the research and innovative practices are used. Creating or
enhancing such a culture for the United States implies the intent to implement the best practices
and the most successful innovations identified nationally and internationally. To bring about
change, making use of successful innovations is necessary. However a significant issue accompa-
nying use of research results or innovations is technology and knowledge transfer—the imple-
mentation processes that sustain and institutionalize positive change.

While basic research to develop new knowledge in safety topics is highly desirable, the AAA
Foundation’s goal of fostering and improving a culture of traffic safety points toward applied
elements of a broad research program. An objective of the traffic safety culture, therefore, must
be application of research results. Such implementation of new methods, processes, and products
leads to changes in organizational operations and user behavior—the opportunity to influence the
way safety is addressed and incorporated into the nation’s transportation choices. Past research
has shown the need for assistance in implementing research results and innovative practices,
especially in the public sector. (Bikson et al. 1996; Deen and Harder 1999; Harder and Benke
2006). Moreover change in the public sector generally is not easy, is often accompanied by
increased risk to multiple parties, and requires substantially more resources and effort than
expected.

There are successful strategies to increase the potential of benefits resulting from research activi-
ties. (Harder and Benke 2006). These strategies streamline the adoption of new methods,
processes, or technologies, create a more effective return on investment of research funds, and
enable a more rapid application of worthy improvements. However, implementation of research
results and innovations does not happen automatically. Purposeful effort must be taken to facili-
tate the implementation of research results to realize the anticipated benefits of the research
efforts.

Because there are successful strategies that will increase the potential to affect change in the
current culture for traffic safety, the primary purposes of this paper are 1) to focus attention on
the critical role of implementation of beneficial research results, 2) to facilitate the process of
implementation by suggesting the creation of a traffic safety research implementation infrastruc-
ture, and 3) to firmly place the activities of implementation in the position of being entirely
merged with the work of research. The overarching outcome is to assure that productive research
results are integrated into operations as a viable and even preferred choice to support decision
making and for accomplishing specific tasks.

The strategies and concepts for implementation of research results and innovations to foster and
improve a traffic safety culture are applicable on two levels. Implementation issues must be
addressed at a program level as well as a project level. Program-level implementation strategies
deal with building trust and credibility through identifying relevant research goals and projects,
and communicating the benefits of the research once it is deployed. Project-level implementation
strategies center on the methods and tools used to put a research result into standard practice.
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Many of the strategies are common to both levels and addressing both the program and project
levels is essential for fostering an increased awareness and application of traffic safety research
results.

Taken together, the elements and activities that cause a research result or innovation to be applied
can be viewed as a basic framework for implementation, an implementation infrastructure. Such
an infrastructure can and should be built into traffic safety research activities. An implementation
infrastructure will assist in assuring that successful research results are put into practice.

The best time to consider the use of research results is at the beginning of the overall research
effort. The allocation of resources for implementation needs to be considered as part of the whole
research process from problem identification through creating a new standard of practice based
on a broadly implemented technology or innovation.

Although a number of public-sector transportation research programs are very successful at
implementing the results of their research, other programs continue to struggle in this area.
Hurdles abound such as addressing research results implementation in a fragmented manner
rather than using a systems perspective, failure to consider research as a strategic asset that
contributes to national or organizational goals, the misunderstanding of needed resources for
implementation activities, and the continued difficulty in determining quantitative benefits of
research and implementation are challenges that continue to require attention. A more effective
process for implementation of research results across the whole of the traffic safety community,
however, will assist in solving a number of these challenges.

Literature and data sources

The primary sources of information for this paper focus on public sector transportation research
conducted through state departments of transportation. (DOTSs). These sources are the National
Cooperative Highway Research Program (NCHRP) synthesis reports on research management
topics: Synthesis 280, Seven Keys to Building a Robust Research Program (Deen and Harder
1999), Synthesis 312, Facilitating Partnerships in Transportation Research (Harder 2003), and
Synthesis 355, Technology Transfer: Successes, Challenges, and Needs (Harder and Benke
2006). These reports are state-of-practice reports that document a snapshot in time, highlight
successful practices, and provide practical examples of methods, procedures, or tools. Because
NCHRP is an American Association of State Highway and Transportation Officials (AASHTO)
effort, these syntheses reflect a high level of contribution from state DOTs. Additionally, each of
these synthesis reports also includes state-of-practice information from the private sector and
academic institutions.

A second and related source of information for this paper is a number of example state DOT
research programs that have been performing strategically valuable research over many years.
These programs have developed, whether purposefully or not, an infrastructure for their
implementation activities. Programs like those operating at the Virginia Transportation Research
Council, the Joint Transportation Research Program (Indiana Department of Transportation,
Purdue University, FHWA), or past programs like the initial Strategic Highway Research
Program, teach valuable lessons for applying results to practice. Furthermore, concepts are
incorporated in this paper from work currently in progress with the Pennsylvania Department of
Transportation’s Research and Innovation Implementation Program.
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In addition, the classic publication, Diffusion of Innovations, by Everett M. Rogers presents
important treatment of the manner in which innovations are put into practice. A further source of
information is the Research Peer Exchange meetings conducted by the state DOTS’ research units
to enhance their research management practices.

Definitions

The terminology for implementation of research results often has a variety of definitions, many
of which may be acceptable. However, for this paper the definitions used in the recently
published NCHRP Synthesis 355, Technology Transfer: Successes, Challenges and Needs are

used.
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Adoption or Application to Practice: Making a technology or innovation an organiza-
tion’s standard operating procedure or causing the technology or innovation to be used as
the generally accepted means for accomplishing a specific task. Such action is an
outcome of implementation of research results or technology transfer activities.

Deployment: The systematic process of distributing an innovation for use. This term
implies a relatively broad use, rather than pilot, demonstration, or incidental use of the
innovation. A technology can be considered deployed when it is used multiple times
within an organizational or group context, such as use resulting from a newly written
specification.

Knowledge Transfer: The diverse activities causing the flow of knowledge from one
person, group, or organization to another. Such knowledge transfer can be a systematic
process to identify, capture, and share tacit knowledge to enable it to become explicit
knowledge.

Implementation of Research Results: Used in highway transportation and particularly by
the research community to describe the various activities required to put an outcome of a
research project into widespread use. Oftentimes, this term is used synonymously with
technology transfer by those in research. The activities can span the entire duration of the
research project and extend until the research result is adopted, for example, as part of a
standard operating procedure. Implementation activities may be pilots or demonstrations,
training, technical assistance, provision of needed resources, or any activity that fosters
use of the research result.

Innovation: A procedure, product, or method that is new to the adopting organization. The
item may be a result of research or may be a new application of an existing improvement
that has been used in another context or other organization.

Technology: A term used very broadly to include practices, products, processes, tech-
niques, and tools.
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Technology Transfer: The activities leading to the adoption of a new-to-the-user product
or procedure by any user or group of users. New-to-the-user means any improvement
over existing technologies or processes and not only a recent invention or research result.
Technology transfer includes research results implementation and product or process
deployment. Activities leading to the adoption of innovations can be knowledge transfer,
training and education, demonstrations and showcases, communications and marketing
efforts, technical assistance, and more (Wallace et al. 1998; Schmidt et al. 1985). In addi-
tion, technology transfer in this transportation context also includes the complex process
of change, a comprehensive achievement dealing with cultural as well as technical issues

Needs and gaps

From the first... research is the process of reducing an idea to practice... Research
efforts cannot long survive without some promise of implementation of their findings.
(Watkins 1974)

For decades, implementation of research results has been an issue demanding attention from
organized transportation research programs in the U.S. The primary concern was described in
one of the early National Cooperative Highway Research Program Synthesis Reports, No. 23,
Getting Research Findings Into Practice as “The incentive to do research is greater than the
incentive to report research—especially in the language and detail such findings can be imple-
mented” (Watkins 1974). Additionally, in 1967 getting results applied was a concern for an
AASHTO Special Committee on Utilization of Research (known as the Stevens Committee). The
committee, “noted that there was an undesirable and unnecessary time lag between the comple-
tion of research and the utilization of that research” (Hodgkins 1989). An outcome of the
committee’s effort was seen at that time in FHWA’s formation of an Implementation Division
that specifically addressed accelerating the utilization of research results.

More recently, implementation of research findings has been the subject of various NCHRP
efforts as well as with programs such as AASHTO’s lead states’ activities, and its Technology
Implementation Group, as a focus of FHWA/state DOTSs research organizations’ peer exchange
meetings, and the FHWA’s promotion of its Priority Market-ready Technologies and Innovations.
Moreover, as an example of the awareness of the need for assistance in application of innova-
tions, there is implementation guidance for applying strategies of the Strategic Highway Safety
Plan.

These types of implementation-related activities show a recognized need for special effort to
apply innovations and new technologies to practice. Yet programs and research projects still
struggle to be successful in making the leap from research result to realizing the benefits of the
research. Public-sector programs have a difficult time because often there is no structured
approach to implementation of research results, no manner by which management can formally
support research efforts, and little understanding of the challenges associated with their
implementation.

Adding to the struggle, research programs have in implementing their results is a considerable
degree of risk aversion in the public sector. Public servants are understandably reticent to move
from a currently successful treatment to anything different. Lives are at stake, taxpayers dollars
are used, often in large amounts, and major consequences can occur due to failure. Furthermore,
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for public applications of the research results, the effort to adopt a new method, process, or
product can be overly burdensome. The effort to implement a new process or innovation may
require anything from an act of the legislature to writing a new specification or addressing intel-
lectual property rights—all of which must be accomplished within a bureaucracy that is not
necessarily attuned to research operations.

Compounding the concerns for exposure to risk is a need for the research community to better
communicate that research activities and their results are a strategic asset to the sponsoring
agency and to the practicing community at large. Research programs are one element in an exec-
utive’s portfolio for productive, effective agency management. Results of research save dollars,
enable greater efficiency, reduce fatalities, and produce a host of other benefits. Yet, the message
of “research as a valuable strategic asset” is often neglected or not expressed in terms usable by
executives.

The needs and gaps related to research results implementation can be addressed to some degree
by conducting implementation of the research results with the same commitment and focus as
that devoted to the actual research effort. NCHRP Synthesis 355 notes that DOT research
programs spent 6.5 percent of all research and research-related funds on technology transfer and
implementation activities. Experience shows that this is not a sufficient level of expenditure.
Furthermore, agencies or programs having an identified coordinating role for implementation
had a greater openness to incorporating innovations to the agency and more readily recognized
the positive influence of senior management in the process of implementation. Other findings
from this study concluded that in 2003/2004, nearly fifty percent of state DOT research program
survey respondents had five years or less experience in technology transfer or implementation—
and those with 15 years or greater tended to have a more robust research implementation effort.

While several of the syntheses discussed in this introduction present good things to do to
increase the effectiveness of research results implementation, a systematic approach is lacking.
Many programs make an effort to apply successful strategies for implementation of research
results. However, most programs whether they are state DOT programs or industry or research
community-driven initiatives, fail to address implementation activities as a priority program
element. Many research programs treat implementation activities in ad hoc manner. There is little
recognition of the interdependency of the various implementation strategies and the need for
treating implementation as a complete process. The greatest need or gap is to address implemen-
tation through an organized systematic approach that incorporates all the resources required to
get the job done—to change practice and apply improvements.

Creating change

...agencies must use research findings—primarily to change practice. (Watkins
1974)

Implementation of innovations resulting from research is an important means of addressing and
creating change in an organization and throughout standard practice. If the research program is
built upon the concept that research is a strategic asset, the results of which will produce strategic
value, research can be a powerful tool to improve and enhance management and operational
effectiveness. Simply put, the change brought about by successfully implementing the results of
research is improvement in the state of practice.
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The strategies used to foster implementation directly deal with creating a receptive environment
to allow change to happen. Researchers, research managers, and users alike will perform more
efficiently if implementation strategies are used. It is critical to note that following a systematic
approach to implementation of research results presents the likelihood of more consistent and
sustainable change.

Various research programs are successful at implementing innovations generated by the research
or in use by others. In general, these programs are well established and have, through time,
created a well-run system for applying innovations to practice. A vision for the traffic safety
culture is to learn from these programs, not requiring the years taken to adopt these strategies
incrementally, but using the existing successful implementation strategies as a coordinated
process.

Research leading to an enhanced culture of traffic safety needs a well-prepared implementation
process that is responsive to creating positive change. Sponsors of traffic safety research can
incorporate implementation strategies, building an implementation infrastructure for traffic
safety improvements.

Creating an implementation infrastructure

Goal and vision

The most important goal of any research activity is the result of the research effort and how it
will be used. With basic or fundamental research, new knowledge for use in subsequent research
activities is the primary goal. With applied research, the results are put into practice to improve
current practice. For the most part, research that is to further and enhance a traffic safety culture
will tend to be applied research—directly seeking to change behavior and create improvements
to practice.

The vision for accomplishing traffic safety research involves providing answers to many difficult
and some long-standing problems, and then having the answers positively affect practice—that
is, to enhance the traffic safety culture. To fulfill such a vision, implementation of the research
results must be a vital part of the research activities. In fact, without incorporating a purposeful
implementation effort within the research initiative, the vision will very difficult to accomplish.

Changing roles

Roles within the public-sector applied-research community are changing. The standard role of
researcher had been to perform the research, write the report of findings, and move on to tackle
the next problem. Furthermore, research program managers and research sponsors were
concerned with getting the research results delivered within the appropriate administrative
structure. The users coped with change in the best manner they could. Since the early 1990s,
researchers, program managers, and users alike have been experiencing a growing awareness of
the importance of their respective roles in fostering implementation of research results.
Researchers, for example, are being drawn into the implementation process through being
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prompted to create implementation plans, by having greater interaction with the ultimate users
during the course of the research, and by being asked to provide more user-ready innovations.
Research program managers and owners are being required to fill the role of partnership
manager, entrepreneur, and transfer agent. Users are now more frequently being consulted
regarding how best to deal with change, are developing into champions, and are being more
effectively prepared to handle new products, processes, or methods.

The role of research is beginning to change as well. In the past, research efforts were regarded as
a project-defined, problem-solving activity—Ilimited by the technical aspects of the problem.
Today, of course, research must still solve problems, but it is now being recognized as a strategic
asset that advances the agency’s strategic agenda, contributes to agency mission and goals, and
brings value to the organization.

The importance of these changing roles for the traffic safety culture is: 1) to recognize the contri-
bution of the various participants in the process of implementation and to effectively use them to
maximize the benefits of the research efforts and 2) to encourage the perspective within the
transportation community that implemented research results are valuable strategic assets for
accomplishing programmatic or organizational goals.

Infrastructure elements

There are a number of excellent strategies being used to foster the implementation of research
results. Each strategy, when applied, can produce beneficial results. Certainly, public-sector
transportation research programs today have learned some solid implementation lessons: that
champions of an innovation are critical to sustain promotion of the research result, that senior
management support is often the extra incentive for operational staff to give the innovation a try,
or that planning for implementation significantly increases the potential for getting an innovation
applied. However, when strategies are used in combination with others, greater benefits are the
likely result, and more can be done by developing a more rational approach than just picking and
choosing whatever strategy seems to work. Implementation needs a framework, an infrastructure
that allows the successful implementation strategies to be addressed in a systematic, organized
manner. When the whole traffic safety community applies successful implementation strategies,
an implementation infrastructure will emerge.

An implementation infrastructure for applied research is built with five major elements: tech-
nology, people, marketing and communications, tools, and levers that enhance implementation
effectiveness. Each of these five elements and the strategies they represent are discussed below.

Technology

The initial element of the implementation infrastructure is the “technology”—the research result
or innovation that will be put into practice. (Technology is being used in a broad context, a new
or improved product, process, or method.) Three strategies are discussed in this section: the push
of the technology, pilots and demonstrations, and benefits of research results—meeting users’
needs.
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The technology “push”

Often results of research or innovations are championed by organizations and individuals having
excellent technical credibility. Considering these members of the transportation community are
trusted and reliable, they are a source of potentially very successful innovations for other users.
The technology is pushed out from these innovators through effective technology transfer or
deployment activities. Examples of such activities are AASHTO’s Technology Implementation
Group, FHWA’s promotion of its Priority Market-ready Technologies and Innovations, and
research results from well-respected organizations in the transportation community. The value of
these types of innovations is that they have been vetted by trusted bodies. The consensus and
widespread backing that caused the innovation to be endorsed by such organizations provides a
jumpstart for the user. Generally, such innovations entail lower risk to the user because cham-
pions of the research result and early adopters have already implemented the research result. The
user may have to customize the innovation to its operating environment, yet often the champi-
oning organizations will provide assistance in accomplishing that task. Fostering a traffic safety
culture can use this type of strategy. If credible organizations supported specific safety innova-
tions for implementation, prospective users will have greater trust in the innovation and will be
more predisposed to apply it in their own contexts.

Demonstrations and pilots

Providing a hands-on demonstration to show research results is one of the most attractive means
to get users to consider adopting an innovation. Seeing the innovation in operation or being
applied is proof that the innovation works. Moreover, demonstrations provide an excellent
opportunity for the potential users to determine “up close and personal” the applicability of the
innovation to their own needs. Demonstrations are best conducted in the type of setting that most
accurately represents the user application settings. In addition, technically competent individuals
must be available to answer the potential user’s questions. The strategy of conducting demonstra-
tions reassures the potential user that the innovation “will also work for me.” Results from traffic
safety research activities can employ demonstrations to educate and involve potential users. In
particular, demonstrations to opinion leaders of ready-to-apply research results are especially
effective. It is this segment of the user population who will motivate others to also adopt a new
practice. Demonstrations or “Showcases” have been very effective for the Florida DOT Local
Technical Assistance Program, among others.

Pilots—an initial use of the research result in a user setting to exhibit the performance or effec-
tiveness of the innovation; a pilot can be conducted toward the end of the research activity to
supply empirical proof of the innovation’s effectiveness—often a proof of concept. Incorporating
pilots into the plans for research to affect change in the traffic safety culture will assist in
producing ready-to-implement innovations. In fact, both demonstrations and pilot uses of a
research result will enhance implementation efforts.

Benefits of the research result—meeting user needs

For applied research, the benefits of the research result must address the user’s needs. If the
research result provides a solution to a well-known problem or presents a recognized safer or
more effective means of accomplishing a task, this assists implementation. Addressing needs
allows champions to support the research result, enables senior managers to endorse the change,
and provides a solid message for communications regarding the effort. However, because a need

353



AAA Foundation for Traffic Safety

is met does not reduce the necessity for a focus on implementation of the research results. Imple-
mentation hurdles still abound even if one “builds a better mousetrap.”

The research performed to foster the traffic safety culture likewise must address the users’ needs.
Finding solutions to the users’ needs establishes vision and purpose for the research, assisting
researchers, research managers, and users to overcome even most difficult of barriers. In addi-
tion, the credibility of the research initiative will be served if outcomes of the research effort are
seen to directly affect current practice.

People

People are a critically important resource for enabling implementation. The three strategies
discussed in this section are champions, placing qualified people in lead roles for implementation
and early involvement of the users.

Champions

Champions are the people who believe in the benefits and applicability of the innovation and are
committed to getting others to know about and apply the improvement. Champions are techni-
cally qualified, credible members of the user community who have experience with the innova-
tion either as a very early adopter of the innovation or through having been involved with the
research effort. Every new product, process, or method needs champions to keep the “new way
of doing things” in front of the user community. Champions often head up implementation
efforts. In fact, the Virginia Transportation Research Council will not forward a research
proposal unless it has a champion. For research projects addressing traffic safety culture issues,
champions should be identified for the various efforts so that strong, credible voices will support
the application of the innovation.

Qualified people in lead roles

Coupled with the presence of a champion is the necessity to have very qualified people involved
with implementation efforts. In the public sector, often the job of fostering implementation is
given to junior personnel and assigned as a collateral duty. The activities for furthering the use of
a research result, then, can get bogged down because the person leading the implementation has
no voice in the organization, may not have the technical qualifications to be a leader for the orga-
nization in adopting something new, and then has other duties that most likely are given priority
over the job of implementation. To forward research that will create change in traffic safety, there
must be qualified lead people, those respected by peers, as the agents for adopting innovations
into an organization. The expert task group concept used by the SHRP program is an example of
using such qualified people.

Early involvement of the users

One of the most basic tenets of implementation is to involve users early in the research process.
For applied research results to be well accepted by the users, the users must have input to the
conduct of research. User-oversight groups, user websites for the conduct of the research, and
any user contact that will help shape the results to be more readily applicable at the end of the
research effort are beneficial for implementation. Often user involvement in the research helps
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the researcher to have a result that is known among the user community prior to the completion
of the research project. Once the innovation coming out of the research is available, an influen-
tial segment of the user community is ready to adopt it.

Marketing and communications

Implementation of anything new requires marketing and communicating the message of the
research’s benefits through established channels. These strategies are discussed below.

Message

Organizations that are successful in implementing their research results and their programs
“market boldly,” one of the seven keys to building a robust research program (Deen and Harder
1999). Unfortunately, researchers and those managing research, for the most part, do not have
communications expertise as their primary background. Developing a message of improvement,
the new standard operating procedure, or a new manner of conducting the assigned task is not a
strength of the research community. The implementation effort needs to get the message of inno-
vation to senior management, opinion leaders and early adopters, and the general user commu-
nity. If the talent to get the message to the right people is not available, programs that are
successful at implementing research results get the talent and use it wisely. Fostering or
improving the traffic safety culture has a serious task of creating excellent communications about
the innovations and results of research. Communicating a critical message will not just happen.
Talent to assure the message is crafted well and disseminated appropriately is necessary.

Networks/established channels

Building a network or channel for communications is an essential part of the implementation
infrastructure. The message of innovation—improvement, cost savings, or safety will be carried
more quickly and accurately if an established network exists. The network includes 1) the
researchers, and the organizations sponsoring the research and overseeing implementation,
2) executive and other management that will influence the use of the research results, and 3) the
user community. The Pennsylvania DOT is currently establishing an implementation infrastruc-
ture which includes creating a network throughout the organization to foster the identification of
innovations and to implement research results that are ready to be applied. Research addressing a
traffic safety culture, likewise, will need an effective network of implementation agents ready to
encourage and foster application of the results of research.

Implementation tools

Four tools are important to the process of implementation and are included in the implementation
infrastructure: an implementation plan, a means to identify successful innovations, a web portal
or electronic home base for implementation activities, and implementation packages containing
whatever is needed to further the implementation.
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Implementation plan

Just like the research plan, an implementation plan is important for achieving success. The
implementation plan identifies the anticipated resources required for application of the research
results and describes the activities that will most likely further implementation. The implementa-
tion plan is prepared early during the conduct of research and may even be part of a researcher’s
proposal to perform the research. If necessary, the plan assists the researcher to point toward
implementation of the result rather than only to achieve the answer to the problem being
researched. Moreover, the plan presents the opportunity to incorporate users into the conduct of
research, where appropriate, so that the research results will be more applicable.

Identifying successful innovations

A number of organizations that focus on implementation have a tool to assist the research
program management to determine whether a result of research is ready to be implemented.
These tools are an initial screening device that provide sufficient information to make a “go,”
“not yet,” or “no go” decision regarding the implementation. Minnesota and Virginia DOTs have
used a series of questions to determine readiness for implementation. The Pennsylvania DOT
Research and Innovation Implementation Program currently uses a “Checklist for Winning Inno-
vations.” This checklist asks questions regarding what is in place, such as resources, champions,
and implementation tools—and what is needed, including hurdles to overcome, benefits identifi-
cation, additional resources, and other support. A “ready to implement” decision can be made
upon review of the information supplied on the checklist. Because research results often require
more work prior to implementation, tools like this are very valuable. They save time and effort
and help advance the research results that are truly ready for application. Tools or screening such
as this will be helpful for research results that forward a traffic safety culture.

Web portal

An electronic home base for research activities is very desirable. A web portal can provide a host
of purposes that enhance implementation efforts. Researchers, research program managers, and
users alike will find web access to program elements enhances communications, permits admin-
istrative tracking, and enhances dissemination of available implementation products. An impor-
tant function also is to provide space for sharing of best practices. In addition, when imple-
menting research results for the general public, such web access is indispensable for promoting
those best practices.

Implementation packages

One of the most important tools that can be developed for implementation is a package of what-
ever is necessary to assist users to adopt a research result. These packages can contain training
materials, information bulletins/specification sheets, news articles, contact information for tech-
nical champions and current users, demonstrations information, or whatever is required to ease
the user’s transition to the new way of doing things. The critical aspect of these packages is that
they are available when a user requires them. The innovations developed to enhance the culture
for traffic safety will benefit by having implementation aides packaged for users to ease transi-
tions to use of new practices.
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Levers

There are four strategies that work like levers when applied to the implementation infrastructure.
These strategies multiply the effect of the implementation activities. Partnerships and alliances,
committed funding, a coordination function, and senior management support all increase the
effect of the other strategies in the infrastructure.

Partnerships and alliances

Partnerships and alliances benefit the conduct of research for state DOTs by leveraging most
particularly, technical expertise and funding (Harder 2003). In general, partnerships for research
are organized because there is mutual advantage for all partners. Together, the partners can
achieve results that each partner individually could not do, or do as effectively. Partners make
available a broader base from which to promote the benefits of the result of the research effort. In
the same way, collaborative research provides a broader distribution of the risk associated with
promoting the results of the research effort. One drawback of creating a partnership for research
activities is the loss of some control over the research as the direction of the research becomes
collaborative. Yet this is a small price to pay considering the other valuable advantages especially
for implementation of the research results. Research partnerships for work done to encourage and
promote the traffic safety culture will multiply the resources contributed by each partner.

Committed funding

In the past, implementation of research results has not been considered a specific activity to be
funded. Implementation efforts were recognized as needed, but few funds were committed to the
job and mostly operational areas were expected to pay the costs of adopting something new.
Appropriately, research programs have carefully guarded the funds designated for research to be
used for research. Today, however, transportation research managers in the public sector are real-
izing that research funding must be augmented with implementation funding. Unlike the private
sector, the public sector has no profit incentive that often provides funding to get a product to
market. Yet state DOTSs, like Minnesota’s DOT, that do provide committed funding for imple-
mentation, are noted innovators. Funding implementation is a powerful lever for increasing the
effect of the implementation activities. Moreover, this funding must be reserved for implementa-
tion only. Funding assists in marketing, preparing implementation tools, travel for champions,
and a host of other tasks that allow an innovation to be applied to practice. Mistakenly research
initiatives or program managers may not include a budget for implementation during the research
program or project planning.

Currently the state DOTs are spending, on average, 6.5 percent of their available funds for
research and related activities for implementation (Harder and Benke 2006, 27). More consistent
implementation successes tend to be seen in programs with long-standing implementation expe-
rience, and these programs are committing greater funds for implementation activities. Research
results promoting a traffic safety culture will also need committed funding for implementation
and, likely, in amounts greater than the average that the states are currently committing for their
implementation of research results.
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Coordinating function

An effective lever for implementation is a coordinating function for implementation activities.
This is an individual or an organization that assures the implementation infrastructure is working
and that implementation strategies are being used. This function also serves to enlist the people,
tools, and other resources necessary to allow an implementation to happen. Generally, the cost
(in time and dollars) of such a role is far outweighed by the positive results achieved. Organiza-
tions involved in traffic safety research can serve as this type of coordinating function.

Senior management support

Change can happen without senior management support, but it is easier if the top people in a
field or an organization endorse and actively support the change. The degree of management
support a research result garners is also important. The support must be fully and genuinely
given. Strong management support usually guarantees that the research results will receive due
consideration by the users. Executive support within an industry does much the same as that of
senior management within an organization. Endorsement of a research result by recognized
leaders is a factor that influences people to try something new. There are few more effective
levers than senior, influential people championing an innovation. In fact, this lever often posi-
tively affects many of the other implementation strategies, such as commitment of resources
including technical expertise and funding. Advancing the traffic safety culture will entail plan-
ning to enlist the executive level support that the changes in the culture will require.

Infrastructure elements summary

In summary, the strategies discussed herein form an implementation infrastructure. The primary
elements of the infrastructure are Technology, People, Marketing and Communications, Tools
and the Levers that multiply the effectiveness of the individual strategies contained in the other
four elements. Figure 1 shows the effectiveness increase of the levers on the other elements of
the implementation infrastructure.

Every research sponsor can be a positive factor in promoting implementation of research results.
Sponsors can review the infrastructure strategies and determine the extent to which they can
provide the necessary resources and procedures that will promote implementation. Federal agen-
cies sponsoring traffic safety research such as the Federal Highway Administration or the
National Highway Traffic Safety Administration are in excellent positions to enhance their
present efforts or to incorporate the implementation strategies discussed in this paper into their
programs. These agencies can contribute substantially by setting the example for requiring
implementation strategies to be accomplished in association with the research they sponsor or
results they promote.
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IMPLEMENTATION INFRASTRUCTURE
PROMOTES
IMPLEMENTATION EFFECTIVENESS Strategies for:

Technology

People
5 Elements of an implementation infrastructure: Marll:eting&

Levers applied to Technology, Communications
People, Marketing & Communications, and Tools
Implementation Tools

Effectiveness

Effeﬁiveness

Figure 1. Implementation infrastructure promotes implementation effectiveness.

Organizations such as the AAA Foundation for Traffic Safety can provide valuable leadership by
encouraging systematic implementation practices. For example, the Foundation can perform the
following functions.

1. For the technology element of implementation:
» Champion credible innovations and technologies.

* Promote and collaborate with others for the sponsorship of demonstrations of viable
traffic safety research results and innovations.

* Include pilots of research results in its research activities and encourage others to do so
as well.

* Be a vigilant voice to assure research activities are addressing genuine user needs.
2. For the people element of implementation:

» Encourage champions to promote viable traffic safety research results and provide a
forum or structure for champions to communicate with other researchers, others
performing implementation, and users.

* Promote organizations to put forth their best talent to do the job of implementation of
the results of traffic safety research.

» Through the research it sponsors, as well as through research partnerships and collabo-
rations, provide opportunities for user involvement in the conduct of the research.
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3. For the marketing and communications element of implementation:

* Provide a voice for the message of improvement and change affecting the traffic safety
culture that is enhanced by using systematic implementation strategies.

* Develop, promote, and use networks and channels for communicating traffic safety
improvements that will enhance the culture of safety in the US.

4. For creating implementation tools for implementation:

» Develop in conjunction with researchers, implementation plans for the Foundation’s
research as well as for research activities in which it collaborates.

* Promote use of screening tools to determine the implementation readiness of innova-
tions and research results.

* Encourage or participate in enhancing or creating appropriate web-based resources for
the traffic-safety community to share best practices.

* Participate in developing implementation packages for research results of traffic safety
research activities to enable users to effectively change practice.

5. Though use of the implementation levers:

 Participate and encourage partnerships and alliances to leverage the expertise and
funding, among other items, that are required by traffic safety research activities.

* Be a coordinating function among traffic safety research sponsors to promote synergy
in research and to help avoid duplication of effort.

 Attract and encourage senior management within the transportation community to
champion traffic-safety improvements and to supply resources to accomplish them.

If organizations, as mentioned above, and others in the traffic safety community will adopt and
invest in the various applicable implementation strategies together as a community, an imple-
mentation infrastructure will emerge. A positive result will be achieved by using some of the
individual strategies, but a purposeful approach will produce an infrastructure of reliable
methods to assure the best environment for change. Creating an implementation infrastructure to
advance the adoption of innovations identified by safety research will foster and encourage the
traffic safety culture in this nation.

Challenges and barriers

The most important challenge to successful implementation for fostering a culture of traffic
safety will be to acknowledge and accept that a purposeful, systematic process is required. A
second and related major challenge will be to use the elements of the implementation infrastruc-
ture to assist in institutionalizing the applied research results. The third major challenge will be
to reserve resources to accomplish the tasks of implementation—expertise, time, tools, and
funding. Each of these major challenges must be addressed at the senior decision-making level.
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If change is to happen on a broad scale, there is no other choice but to subscribe to a viable
implementation effort.

Many state DOTSs are currently trying to overcome these major challenges and, by trial and error,
some have taken years to put various implementation strategies in place. Safety research activi-
ties leading to an enhanced traffic safety culture can incorporate the elements of the implementa-
tion infrastructure from the outset of its efforts, leaping over the incremental processes of the
past.

In addition to the challenges of creating an implementation infrastructure, there are two barriers
that are also important to discuss. The first barrier is that there is relatively little work done on
performance measures for implementation efforts. In fact, only at the time of this writing are
state DOTs examining a performance measure system for comprehensive research activities
through work being done by NCHRP. Some states’ DOT research programs regularly develop a
return-on-investment or a cost-benefit ratio for their research programs. However, for many,
guantitative assessment of the benefits of implementation activities have been elusive, at best. An
effort to determine the benefits of the work done to implement the traffic safety culture will be
very useful, yet the implementation activities should not be thwarted because such tools are not
in place. Yet even without such quantitative figures, if implementation activities assist in
increasing safety research improvements by only a few percent, the costs of the implementation
will be small compared to the overall benefits.

Implementation of research results has a second and unique barrier that must be overcome. This
barrier is much like the concept of reaching critical mass (Rogers 2003). Houghton Mifflin
Company defines critical mass is the smallest amount of fissionable material that will sustain a
nuclear chain reaction at a constant level. Similarly in the social sciences, the concept of critical
mass is fundamental to understanding a wide range of human behavior because an individual’s
actions often depend on perception of how many other individuals are behaving in a particular
way (Schelling 1978). As in the nuclear and social sciences contexts, the process of implementa-
tion must reach a point where it will continue at a constant level. A critical mass of supporters
and users is necessary to sustain broad deployment. Without reaching critical mass, the imple-
mentation efforts will struggle and only partially realize the benefits envisioned. The key is to
use the implementation infrastructure to assure that critical mass is achieved. As shown in Figure
2, once researchers, research and senior managers, early adopters, opinion leaders and champions
have endorsed or used the research result, incorporating influential staff open to change begins
the stage at which critical mass can occur. When these influential users apply the research results
or innovation, the remaining user community will follow. In this context, one of the benefits of
the AAA Foundation for Traffic Safety highlighting the goal of enhancing a culture of traffic
safety is to assist in creating the critical mass poised to increase change.

Furthermore, a detailed and valuable treatment of critical mass for deployment of innovations is
contained in Rogers’ work Diffusion of Innovations, 3™ edition. Understanding the process of
critical mass will strengthen the approach and results of creating an effective traffic safety
culture.
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Critical Mass

Research Group
Influential management
. Early adopters, opinion
leaders, and champions
4. Influential staff open to
change
5. Everybody else

wph ek

Listed in order from center outward

Figure 2. Critical mass for implementation.

These challenges and barriers presented are not insurmountable. If they are identified in the
process of implementation planning, much can be done to mitigate their effect, and solutions to
them can be developed.

Summary and recommendations

A focus on implementation must occur for traffic safety culture research activities to create posi-
tive and timely change. This focus must include addressing implementation of research results in
a systematic manner. Such a systematic approach taken by the organizations sponsoring and
encouraging traffic safety research will form an implementation infrastructure. The implementa-
tion infrastructure will in turn promote more effective application of research results thus
fostering innovation and improvements and enhancing a traffic safety culture for this nation.

The goal of establishing an implementation infrastructure is to realize research benefits more
efficiently and more effectively. Creating an infrastructure to address implementation processes
allows the implementation to occur in a more rational and comprehensive manner. The infras-
tructure contains five primary elements: technology, people, marketing and communications, and
implementation tools as well as levers that increase the effectiveness of the other four elements.
Each of the elements of the implementation infrastructure is composed of well proven strategies
for implementation.
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These elements and strategies are:
1. Technology
* The technology “push”
* Demonstrations and pilots
 Benefits of the research result—meeting users’ needs
2. People
» Champions
* Qualified people in lead roles
* Early involvement of the users

3. Marketing and communications
* Message
* Networks/established channels
4. Implementation tools
* Implementation plan
* Identifying successful innovations
* Web portal
* Implementation packages
5. Levers
* Partnerships and alliances
* Committed funding
» Coordinating function
* Senior management support

Each of the strategies is a best practice method for increasing the potential for successful imple-
mentation of research results. The strategies are provided so that traffic safety research activities
can incorporate practical implementation methods from the earliest stages of the research, thus
maximizing the use of research findings.

Every research sponsor can be a positive factor in promoting implementation of research results.
Through sponsors applying the strategies that are discussed in this paper, an implementation
infrastructure will emerge. This infrastructure will enable the advancement of application of
innovations and improvements thus advancing the culture of safety.

Sponsors of research can review the infrastructure strategies and determine the extent to which
they can provide the necessary resources and procedures that will promote implementation.
Federal agencies sponsoring traffic safety research such as the Federal Highway Administration
or the National Highway Traffic Safety Administration are in excellent positions to enhance their
present efforts or to incorporate the implementation strategies discussed in this paper into their
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programs. These agencies can contribute substantially by setting the example for requiring
implementation strategies to be accomplished in association with the research they sponsor or
results they promote. Organizations such as the AAA Foundation for Traffic Safety can provide
valuable leadership by encouraging systematic implementation practices.

An implementation infrastructure will promote more effective implementation of research
results. In addition, the implementation infrastructure will increase the potential for worthy
research results to be applied to problem areas within traffic safety. This will promote changed
behaviors through adoption of new products, processes, and methods that will address the
dramatic need for improvement within traffic safety today.
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Is a strong safety culture taking root in our
highway agencies?
Geni Bahar and Nesta Morris
ITRANS Consulting

Introduction

The purpose of this paper is to present an exploratory investigation into the relationship between
safety legislation for transportation planning and the nature of the safety culture that has devel-
oped in highway agencies. An effective and efficient transportation system has long been a
national priority, and safety is a major goal of the transportation system, but has a strong safety
culture taken root in our highway agencies? This paper investigates the major transportation and
safety related legislation of the last fifteen years and considers the effects of legislation on the
safety culture of highway agencies, especially State Departments of Transportation (DOTS).

During the last 15 years, legislation has moved purposefully towards making safety a central,
explicit, comprehensive, and integrated part of transportation planning. Safety management
systems have advanced. Data and analytical tools have been improved and refined, and the
effects of countermeasures have become better understood. The recently enacted Safe, Account-
able, Flexible, Efficient Transportation Equity Act (SAFETEA-LU) builds on previous legisla-
tion in giving specific and increasing recognition to safety issues.

Major highway agencies such as DOTs, metropolitan planning organizations (MPOSs), transit
agencies, and local governments are usually large, well-established organizations where change
may not come naturally. How do agencies vary in their commitment to safety? Has safety
become a more explicit and fully integrated part of all aspects of transportation planning?

Safety legislation can lay out requirements for highway agencies to bring about the implementa-
tion of the legislation and can support those requirements with the carrot of project funding and
the stick of penalties, but the legislation’s ultimate success or failure in reducing fatalities and
injuries is likely to be affected by the ability of individual agencies to implement the legislation
effectively and to sustain it by means of a strong safety culture. Such a culture would accept and
adopt the legislation in the full spirit intended and would succeed in entrenching safety as its
central and permanent focus for decision making.

Understanding the relationship between
legislation and safety culture

A preliminary literature review reveals very limited information on the relationship between
legislation and safety culture. The gap in our knowledge may be attributed partly to the difficul-
ties associated with considering the complex and abstract issues involved in discussing “safety
culture,” but suggests that we need to start right at the beginning with our investigations.
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The goal of understanding the relationship between safety legislation and the safety culture
within DOTSs will require analysis of a large number of issues:

1. Definition of safety culture for highway agencies.

2. Measurement of the safety culture of highway agencies.
 appropriate methods for quantifying safety culture.
« data required for quantifying safety culture.
« criteria that define and quantify a strong/weak safety culture.

* specific measures or attributes of safety culture that are strong predictors of success in
reducing fatalities and injuries.

3. Developments in safety legislation.

* how highway agencies have responded to past legislation, for example, to safety
management systems (lessons learned), including case studies.

* how highway agencies are responding to current legislation (lessons learned),
including case studies, and how agencies are monitoring the effects of SAFETEA-LU
in reducing fatalities and injuries in relation to the type of safety culture found within
State DOTSs.

* how other (nonlegislative) developments have affected the safety culture of highway
agencies.

4. The nature of the safety culture currently found in highway agencies.
* major issues that are affecting the way safety culture is evolving.
» ways in which some agencies have created and maintained a successful safety culture.

5. Lessons learned about highway agencies’ ability to change their safety culture, including
case studies.

The task of finding answers to the issues listed faces specific challenges including: the need to
define institutional safety culture, the lack of past research, the lack of past measurements of
safety culture and its relationship with legislation, the difficulties involved in making culture a
concrete, quantifiable issue, and the need to ensure that the approach is productive and makes a
constructive contribution to improving highway safety.

Objectives of this paper

The issues listed above are numerous and ambitious. This paper briefly discusses just three of the
issues listed:

1. Definition of safety culture for highway agencies.
2. Measurement of the safety culture of highway agencies.
3. Developments in safety legislation (1991 to 2005).

The paper then discusses examples of the safety culture of highway agencies in Sweden,
England, and the United States (national and state levels).
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A definition of safety culture for highway
agencies

We must start by asking what we mean by institutional safety culture and the safety culture of a
DOT. If we were describing the safety culture of the general public, we might point to the
public’s widespread acceptance of safety measures such as seat belts and zero tolerance for
impaired drivers. A positive indication of how the public’s safety culture has changed is the
surprise that one experiences in 2007 realizing that in the early 1980s, fewer than 20 per cent of
drivers used seat belts. A negative indication of how the public’s safety culture has changed is
today’s need to be concerned about aggressive drivers.

At the simplest level, the safety culture of an organization is “the way we do things around here.”
Historically, industries that are complex and high risk (such as aviation, nuclear power, mining,
chemical processing, and manufacturing) have given the most consideration to safety culture.
These industries emphasize the importance of establishing a successful safety culture that thinks
about safety constantly, recognizes that an explicit safety approach will prevent accidents, and
makes a persistent effort to seek improvements.

The International Atomic Energy Commission Agency (IAEA) definition of safety culture is one
of the simplest:

Safety culture is that assembly of individual and organizational characteristics and
attitudes that ensures that safety is regarded as an overriding priority and that safety
issues receive the attention warranted by their significance. (IAEA 1991)

Measurement of the safety culture of
highway agencies

In assessing the safety culture of DOTs, we want to establish where the culture stands on a
continuum from strong to weak and where the culture can be improved and strengthened. There
are no standardized or “off the shelf” tools for measuring the position of an organization’s safety
culture, but surveys and questionnaires have been widely used to assess safety culture within
various industries (nuclear power, chemical, construction, manufacturing, etc). Qualitative
methods, including focus group discussions and case studies, can also be used.

Several attributes of safety culture may be measured, including:
* Individual and group values, perceptions, attitudes, and behavior regarding safety.

* The commitment of upper-level management to identifying safety as a core value, acting
as a “safety champion,” providing resources and visible support to safety programs, and
maintaining support when resources are scarce or when difficulties arise.

» A clear mission and vision statement with commonly understood and agreed goals.
* The nature and quality of the relationship with other agencies working on safety.
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* The organization's safety management system.

* The quality of data and reporting systems (the organization should be a “reporting
culture™).

* The quality of training programs.

* The level of competency of the organization’s safety programs.
* The involvement of all employees.

* The encouragement of new ideas.

* The organization’s willingness and ability to learn proactively and to adapt as necessary to
change.

+ Accountability.

The safety criteria listed above are often discussed in relation to safety management systems.
They are clearly tabulated as appraisal criteria in the National Cooperative Highway Research
Program’s report on Integrated Safety Management Process (Bahar et al. 2003).

In the late 1990s, Zogby, Knipling and Werner noted that the United States has had experience
with safety management systems since 1966 (Zogby, Knipling, and Werner undated). An SMS
“can be improved through better management,” but needs management that goes beyond
updating previous work. “Management must consider major events and changes occurring
outside of the organization and/or jurisdiction” and must be “action oriented, with a strong
emphasis on practical results.” Zogby recommends that the leaders of management set the
mission statement (because it is the leaders who allocate resources), and he stresses the impor-
tance of the mission statement being communicated through every level of the organization
(Zogby undated).

No widespread formal studies of the safety culture of DOTs have been found. Informal attempts
have been made to assess the safety culture of DOTs by examining the organizational chart (to
see, for example, how many designations are specifically for safety) and also by examining the
web site and other material produced by the DOT. It may be assumed that a highly open and
transparent DOT (with, for example, clearly named contacts and ready access to their phone
numbers and email addresses) is likely to have a strong safety culture and “nothing to hide.”

Development in safety legislation—1991 to
2005

Legislating for safety has been a long-term and ongoing process. Since 1991, there have been
three major Acts: the 1991 Intermodal Surface Transportation Efficiency Act (ISTEA), the 1998
Transportation Equity Act for the 21% Century (TEA-21), and the 2005 Safe, Accountable, Flex-
ible, Efficient Transportation Equity Act (SAFETEA-LU.) They are briefly described below.
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Intermodal Surface Transportation Efficiency Act
(ISTEA) 1991

The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 moved the historical
focus of highway and transit programs away from construction, capacity, and congestion. The
Act changed the emphasis towards mobility and access, system performance, and consideration
for the environment and quality of life. Under these three headings, ISTEA required statewide
transportation plans to consider 23 planning factors (and metropolitan plans to consider 16 plan-
ning factors).

The Act did not specifically mention safety as part of the planning process but mandated six
comprehensive management systems including a Safety Management System (SMS) as a prereg-
uisite for funding. The SMS was part of the strategy to improve the management, operations, and
safety of the highway system through improved data analysis and collection, through improved
coordination, cooperation, and communication among agencies, and through the development of
collaborative strategic plans (Depue 2003).

The emphasis of the ISTEA SMS was on bringing together all the agencies involved in safety
and coordinating with other systems and activities (Zogby undated). A 1994 Federal Highway
Administration (FHWA) tour to investigate highway safety management practices in Japan,
Australia, and New Zealand noted the emphasis these countries put on networking and consensus
building among government, industry and citizen groups seeking to improve safety.

Several States embraced the development of an SMS and the associated opportunity to obtain
funding while several others struggled with the links between the SMS and federal funding. The
SMS (and most of the other mandated management systems) became optional in 1995 under the
National Highway System Designation Act.

Transportation Equity Act for the 21st Century
(TEA-21) 1998

In 1998, the Transportation Equity Act for the 21st Century (TEA-21) called for comprehensive
safety consciousness. The Act required state DOTs (and MPOSs) to “increase the safety and secu-
rity of the transportation system for motorized and nonmotorized users.” This was the first time
that safety became an explicit part of transportation plans. “Prior to TEA-21, safety was some-
times a prominent factor in project development and design, but this legislation calls for safety
consciousness in a more comprehensive, system-wide, multimodal context” (FHWA 2001a). The
Act did not, however, separate safety from security and did not require specific reports on how
safety was addressed. Under TEA-21, an SMS remained optional.

In 2003, Depue reported on the adoption and implementation of SMSs (Depue 2003). She noted
that 26 states had an active SMS approach in 2001 and four states had no SMS process. She
concluded that “the opportunity to put the SMS process into practice is being lost in the United
States.”
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Safe, Accountable, Flexible, Efficient
Transportation Equity Act (SAFETEA-LU) 2005

The Safe, Accountable, Flexible, Efficient Transportation Equity Act (SAFETEA-LU) became
law in 2005. SAFETEA-LU has a strong focus on integrated, comprehensive safety planning and
makes greatly increased funding available. The Act establishes the Highway Safety Improvement
Program (HSIP) as a core program and nearly doubles the funds available for infrastructure
safety and comprehensive, strategic highway safety planning. The purpose of the HSIP is to
reduce fatal and serious/life changing crashes. The program includes planning, implementation,
and evaluation of safety programs and projects.

Strategic Highway Safety Plans (SHSP) are a new requirement (under the HSIP) and must be
fully linked and integrated with the transportation planning process and associated plans. (From
July 1, 2007, all newly adopted statewide and metropolitan transportation plans must be consis-
tent with SAFETEA-LU planning provisions.)

An SHSP is a data-driven, four- to five-year comprehensive safety plan that provides a compre-
hensive framework, statewide coordination, and specific goals and objectives for reducing
highway fatalities and serious injuries on all public roads. The SHSP is a cooperative process that
includes input from public and private safety stakeholders.

SAFETEA-LU gives certain safety issues (work zones, older drivers, and pedestrians, including
children walking to school) special emphasis in the Act. Security is handled separately. Flexi-
bility is an important part of SAFETEA-LU’s approach, allowing states to examine their own
circumstances and to concentrate on their most critical safety needs.

The FHWA'’s view is that “starting the development of an SHSP should not be an overwhelming
or arduous task” (FHWA 2006). The American Association of State Highway and Transportation
Officials’ (AASHTO) “Self-Assessment Tool” (AASHTO 2004) could be used to as one
approach to initiate the process and to assess whether a state’s current safety efforts are strong or
in need of development.

Many of the SAFETEA-LU provisions entail (or may lead to) cultural shifts in the agencies
working with the legislation. In the long run, successful achievement of the goals of the legisla-
tion will depend on the ability of the appropriate agencies to respond and change. The FHWA
and AASHTO have recently completed a SAFETEA-LU workshop during which state officials
raised a specific example of an area of concern: collaborating with resource agencies in the area
of strategic planning. The workshop found that, “Some states have had difficulty engaging
resource agencies during planning stages. This may be due in part to their lack of familiarity with
the planning process, inadequate staff capacity, disagreement about the level of detail necessary,
reluctance to waive project-level reviews, or a history of conflict or distrust among agencies.
Culturally, some agencies view themselves as “regulatory” rather than “planning” organizations.
Moving to a more strategic planning approach often takes considerable time” (Cambridge
Systematics 2006).

Additional challenges facing the implementation of SAFETEA-LU include the need for high
quality data for improved analysis and the need for committed leaders able to guide the
development of SHSPs, promote shared goals, and work effectively with other agencies: “SHSPs
need champions that effectively break down stovepipes” (Cambridge Systematics 2006).
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Examples of the safety culture of highway
agencies

As mentioned earlier, there is very limited information on the safety culture of highway agencies
and how that safety culture is related to legislation. This section of the paper first examines two
approaches in Europe (Sweden and England) and then examines information from the United
States.

The example of Sweden demonstrates the safety culture effects of national-level legislation in
which safety is a long-term commitment and a complete priority. The example from England
demonstrates the effects of a national initiative that encouraged local authorities to improve
safety through a project that both improved short-term safety and created a foundation for a
culture change through increased staff motivation and an emphasis on institutional linkages.

Sweden

In1997, the Swedish Parliament passed an Act stating that Sweden’s long-term road safety goals
were zero fatalities and zero serious injuries. This goal is known as Vision Zero. Vision Zero
gives a very clear message to highway agencies that almost every feasible countermeasure
designed to reduce the number of fatalities and serious injuries must be implemented. Under
Vision Zero, cost-benefit analysis and the most cost-effective solution are not the issue: safety is
paramount, and cost and mobility take second place.

It is assumed that drivers make errors and that it is the responsibility of Swedish highway agen-
cies to anticipate the errors and to adapt the road system to bring about the desired goal of zero
fatalities and zero serious injuries. This approach demands the long-term commitment of
highway agencies, strong leadership, and a strong safety culture that can sustain the processes to
achieve the long-term goal.

England

The Gloucester Safer City project provides an example of how the adoption of a new approach
and a change in safety culture can improve safety at the small-city level (Department for Trans-
port 2002). The project was part of the British government’s 1996 “Safe Town Initiative.”

Gloucester is an English city of 100,000 inhabitants. The project’s target was a 33% reduction in
road casualties by 2002. The approach was based on: a concentrated team effort; taking a
systematic city-wide view; implementing proven safety measures; and conducting customized
consultations with the residents of each area affected. In particular, highway authorities, district
councils and the public worked closely together under a management structure set up especially
for the project. Deaths and serious injuries decreased by 38% (the exact time period is not clear).

The report lists four lessons, all of which involved cultural change:
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1. The enthusiasm of the city’s officials and elected members was essential, especially when
other agencies were involved in the project. “Enthusiastic staff can help to keep other
agencies committed.”

2. The systematic application of a formally adopted and published urban “safety manage-
ment strategy” was a great help in guiding the project’s progress.

3. The team placed priority on good consultation including (although time-consuming) clear
feedback to the public.

4. The management structure was effective and essential to the success of the project. It
succeeded in bringing about close cooperation between county authorities and city author-
ities.

United States

National level

The FHWA and AASHTO’s goal is to reduce highway fatalities by a fifth by 2008 (AASHTO
2005). A fatality rate of 1.0 per 100 million-vehicle-miles-traveled would reduce the number of
fatalities to about 30,000 per year.

This approach illustrates a difference in the safety cultures of the United States and a country like
Sweden. Whereas the United States accepts a certain number of fatalities and injuries on high-
ways and mandates a desired percentage decrease in death and destruction, Sweden’s stated goal
is that no one should die on a Swedish road. Sweden’s safety culture is based on the principle
that drivers make mistakes and it is unethical for authorities to fail to take whatever measures are
necessary to reduce crashes. In the United States, “primary responsibility for safe driving rests
with the driver. The Federal government provides standards and regulation for the design and
construction of both vehicles and roadways, but it is up to the driver to ultimately avoid errors
such as running off the road” (FHWA 2005).

State level

State fatality rates in 2003 varied from less than 1.0 fatality per 100 million-vehicle-miles-trav-
eled in Vermont, Massachusetts, Connecticut, and New Hampshire to more than 2.0 fatalities per
100 million-vehicle-miles-traveled in South Carolina, ldaho, Arizona, Arkansas, Louisiana,
Mississippi, South Dakota, and Montana. The safety culture of the highway agencies of these
states is only one of many factors behind the range in fatality rates, but it is one worth exploring,
especially for the role that a strengthened safety culture could play in reducing the fatality rate in
the states with the greatest challenges.

The FHWA’s review of Highway Safety Improvement Programs (HSIP) in six states noted nine
elements common to states with the most effective safety program. These elements are quoted (in
italics) below (FHWA 2001b):

1. The establishment of safety as a major goal of the agency and the commitment of the
highest officials. For example, states with effective programs enjoyed the active support of
the state governor.
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N

. A good multidisciplinary safety-management process with a strong component for
roadway safety. States that had continued their SMS after 1995 when having an SMS
became optional, were described as “highly effective” with a clear focus on safety and a
culture in which different disciplines can work well together.

3. Emphasis on safety in all projects. States with a good SMS found TEA-21’s requirement
that safety must be fully incorporated into state and metropolitan transportation planning
straightforward.

4. A designated safety division or a safety engineer/coordinator within the state DOT. A focal
point leads to an effective safety program.

5. A designated safety section or safety engineer/coordinator in each regional office of the
state DOT. Similarly, a focal point leads to an effective safety program at the regional
level.

6. Community-based traffic safety programs. The participation of local government and the
community level in the safety program will include minor collectors and local streets
where many crashes occur.

7. Efforts to assist localities. Local agencies usually lack safety staff and expertise.
8. Use of current technologies.

9. A Traffic Records Coordinating Committee: a multiagency team to oversee and advance
the data-related issues.

Conclusions

Transportation legislation has made safety an increasingly important focus for transportation
planning activities in the past 15 years. Consideration of safety has become increasingly explicit.
Legislation has encouraged or insisted on giving safety priority through better data, better anal-
ysis, better reporting systems, and the adoption of a structured comprehensive approach, such as
a safety management system with a clear mission and vision statement. Challenges have included
using project funding as a carrot, encouraging different agencies to work together, defining
responsibilities and accountability, and walking the line between offering the flexibility required
for differing circumstances and missing opportunities when some agencies do not take up the
approach advocated.

Safety legislation naturally deals with the relatively “hard” aspects of transportation planning. To
maximize the benefits of legislation, we need to consider the impact of legislation on agencies’
“soft” culture aspects. The “soft” aspects include: (1) individual and group values regarding
safety, (2) making safety the major goal of the agency, (3) how ambitious the targets for crash
reduction should be, (4) the commitment of leadership, (5) the nature and quality of the relation-
ships with other agencies involved in safety including different levels of government (including
support for local government’s safety efforts), (6) political agendas, (7) the focus of state
research organizations, (8) and informing and consulting the public. Then there are other intan-
gible, but important, issues like the agency’s energy and enthusiasm, or action and commitment,
and the agency’s ability to sustain the safety effort beyond the present champions and partici-
pants.
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Legislation cannot succeed unless it is embraced by the relevant agencies and unless agencies are
willing and able to change where necessary. We do not know whether a strong safety culture is
taking roots in our highway agencies. The area is little explored. It should, however, be possible
to fill the gap. It should be possible to improve our understanding of the nature of the safety
culture within DOTs and other public agencies, and to improve our understanding of the relation-
ship between safety legislation and institutional safety culture. To build a world-class safety
culture, we need to start by understanding where we are today. Such an understanding will help
to promote change in the safety culture of the organizations in the front line of working towards a
safer transportation system with fewer fatalities and fewer serious injuries.

Next steps

It is important to understand why some highway agencies become overall success stories, why
others have problems creating a safety culture, and how agencies can move from a weak safety
culture to a strong one. It is important to understand how the development of an intrinsically
strong safety culture may be encouraged by safety legislation and may lead to a reduction in
crashes.

A detailed study of the safety culture of highway agencies, such as state DOTSs, would help us to
understand safety culture and the role of safety culture in helping to make safety legislation a
success. This study could be closely tied to the recent SAFETEA-LU legislation. The objectives
listed in this paper provide a starting point for the investigation. One approach might be to work
closely with states, such as lowa, Arizona, New Jersey, Kentucky, and Minnesota, known to have
made special commitments to safety in their planning. A follow-up and initial approach might be
to design a questionnaire and to conduct focus groups as a basis for providing insights from
across the country.
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