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Summary
Road safety programs which have proven effective in developed countries are
frequently less successful when transferred to developing countries. The objective of
this thesis is to analyse impediments to successful transfer using case studies from
Cambodia and Laos. The central research question is How can public policy improve
technology transfer outcomes?
Three chapter-length case studies drawn from Laos and Cambodia are presented to
analyse the practical policy problems of the technology transfer process. The first case
study identifies two-wheel tractors (2WTs) as a new road safety problem and explores
how vehicle safety standards could improve their safety. The second case study
examines pickup truck canopies proven to prevent injuries to cargo-area passengers in
Australia. This chapter investigates whether canopies would protect passengers in
Cambodia, and concludes that the canopies are being used to overload vehicles rather
than protect passengers. This is a study in how unintended consequences can exacerbate
a problem if the effect of the operating environment is not understood. The final case
study compares how motorcycle helmet-wearing programs are implemented in
Cambodia and Laos. It analyses how technology transfer problems can emerge in the
implementation of a simple road safety intervention such as a helmet.
The question of how we implement successful road safety interventions developed
in other countries is a recurring one. This thesis concludes that technolosgy transfer is
very much dependent on governance capacity. Effective road safety technology transfer
requires good policy to identify problems, develop solutions, and implement them.
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Background and structure
Road safety programs which have proven effective in developed countries are

frequently less successful when transferred to developing countries. The objective of
this thesis is to analyse the impediments to successful transfer of road safety technology
using case studies from Cambodia and Laos. It poses three central questions:
•

What is technology transfer and why is it relevant?

•

How do institutions affect the process of technology transfer?

•

How does policy affect technology transfer outcomes?

Improving the performance of road safety interventions in developing countries is
important. As estimates of road traffic deaths are difficult to calculate (Sauerzapf, et al,
2010), new methods are under development (see, for instance, Bhalla, et al, 2009a;
Bhalla, et al, 2009b). However, the World Health Organisation (WHO, 2004) estimated
that around 1.2 million people are killed in road accidents each year, with another 50
million people injured. Around 85% of these deaths occur in developing countries. Yet
road traffic injury is the ‘neglected epidemic’ (Nantulya and Reich, 2002). It lacks the
profile of less common but more exotic health threats. For instance, Cambodia’s
notorious landmine problem pales into insignificance next to its road toll—Cambodia
had 347 landmine casualties but 27,403 traffic accident casualties in 2007 (HIB, 2008a;
HIB, 2008b).
Road accidents kill more Cambodians than tuberculosis and malaria (Hun Sen,
2006) but are not the result of natural depredation. Rather, they result from the
premeditated actions, technologies and policies of people. Improving road transport is a
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policy widely pursued in developing countries because it facilitates economic and social
development (World Bank, 2008). Yet the threat of traffic injuries falls
disproportionately on the poor, and the injuries often result in poverty for the victim and
their family (Madeley, 2004; Nantulya and Reich, 2003). This is important because, as
Charles Darwin (1859) famously noted, ‘if the misery of our poor be caused not by the
laws of nature, but by our institutions, great is our sin.’
A central tenet of this thesis is that government plays an important role in road
safety. Thomas Hobbes (1651) reminds us that government protects us from ourselves,
and the regulation of road traffic is a classic example of the Leviathan’s role. The
seventeenth-century political philosopher warned that, without good government, there
would be ‘no instruments of moving… and which is worst of all, continuall feare, and
danger of violent death; and the life of man, solitary, poor, nasty, brutish and short.’
This thesis underlines established tenets of political philosophy by arguing that
improving road safety is contingent upon improved government policy.
The assumption here is that ‘policy change is not simply a technocratic process,’ as
Michael Reich (1995) has pointed out; it is a ‘profoundly political process.’ Most
importantly, government policy directs the method of technology transfer, which is
crucial to effective policy implementation. The US Transportation Research Board
(TRB) definition of technology transfer is essential to the central argument, specifically:
Technology transfer includes research results, implementation and product or
process deployment... In addition, technology transfer in this transportation
context also includes the complex process of change, a comprehensive
achievement dealing with cultural as well as technical issues. (Harder and Benke,
2005: p.7)
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This thesis examines these underlying concepts in the following manner. After an
introduction (ch.1), a theoretical framework presents the concept of technology transfer
(ch.2), and highlights the importance of the method of transfer. Three chapter-length
case studies drawn from Laos and Cambodia are then presented to analyse the practical
problems of the technology transfer process. Each case study places an emphasis on a
different aspect of the technology transfer process, as illustrated in Table 2. Specifically,
each case study focuses on a single policy (or ‘intervention’) and one factor of the
technology transfer process (either the product or process, or its method of
implementation). In each case, technology transfer is the policy problem, but it is
analysed as a stage of the basic policy cycle (agenda, policy development or
implementation).
Table 2: Case study overview
Case Study

Technology
transfer

2WTs

Overloading

Helmets

Transferred
intervention

Vehicle safety
standards

Cargo-area canopy

Mandatory helmet
wearing

Transfer factor

Process

Product

Method

Policy cycle stage

Agenda-setting

Policy
development

Implementation

Policy problem

Emergence of a
new problem

Unintended
consequences

Implementation
difficulties

Public Policy

The first case study explores vehicle safety standards using the example of twowheel tractors (2WTs) in Laos and Cambodia (ch.3). The chapter identifies 2WTs as a
new road safety problem and explores how simple vehicle safety standards could
improve the safety of the 2WT. The second case study examines whether canopies
would protect passengers travelling in the cargo area of pickup trucks in Cambodia
(ch.4). This chapter explores how a product proven to prevent injuries to cargo-area
passengers in Australia might exacerbate vehicle overloading and create a different
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safety problem in Cambodia. It is a study in how unintended consequences of an
intervention can exacerbate a safety problem if the effect of the operating environment
is not properly understood. The final case study focuses on the method of technology
transfer, and compares how motorcycle helmet wearing programs are implemented in
Cambodia and Laos (ch.6). It analyses how technology transfer problems can emerge in
the implementation of a simple road safety intervention such as a helmet wearing law.
1.1

A note on governance
Poorer countries generally have lower standards of governance, and the poorest

countries have the lowest standards of governance. That is one reason they are poorer. A
comparison of the United Nations Development Programme Human Development
Indices (United Nations Development Programme [UNDP], 2008) and Governance
Indicators (World Bank, 2007d) reveals an association established most prominently by
Kaufmann et al (1999). More recently, theorists such as Paul Collier (2007) have argued
that poor governance results in persistent low income. Indeed, in Bottom Billion, Collier
argues that the detrimental impact of poor governance is significantly more important
than historical imperialism.
Alternative explanations seek to excuse continuing low income and underdevelopment of countries in terms of imperialism (Lenin, 1916), neo-Marxist world
systems (Wallerstein, 1974) and dependency theory (Frank, 1967), for instance. While
these may be relevant to more philosophical analyses of the political and economic
development of former colonies like Cambodia and Laos, they largely predate or
disregard contemporary links between economic underdevelopment and poor
governance. More recent arguments explain why poor governance—including
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corruption—does result in reduced road safety. Corruption, for instance, ‘plays a
significant role in the epidemics of traffic fatalities that are common in relatively poor
countries’ (Anbarci, et al, 2006; Law, et al, 2010), such as permitting the licensing of
unsafe drivers (Bertrand, et al, 2006).
It could be argued that road safety problems in developed countries can also be
attributed to poor governance. The United States, for example, has not introduced
uniform mandatory helmet laws across all States; this could be explained as a failure of
governance. Although the US continues to have problems with general poverty (Bartels,
2008) and occasional road safety-related corruption (Emery, 2008), these issues are not
nearly as pronounced as in poor countries with poor governance such as Laos and
Cambodia. A policy analysis of US road safety might focus on governance limitations
other than poverty and corruption, such as coercive fiscal federalism (Richardson and
Houston, 2009), or the ethics of public health interventions impinging on civil liberties
(Jones and Bayer, 2007). However, this thesis is about technology transfer to
developing countries, so is necessarily concerned with the governance problems faced
in those countries.
This thesis uses three of the six 1 World Bank’s governance indicators, which
Kaufmann et al (2009: p.6) define as follows:
Government effectiveness: the quality of public services, the capacity of the civil
service and its independence from political pressures; the quality of policy
formulation

1

The other three indicators are: Voice and accountability which is essentially a measure of democratic
freedom; Political stability and absence of violence which is a measure of civil instability and terrorism;
and Regulatory quality which is a measure of policies that support private economic activity.
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Rule of law: the extent to which agents have confidence in and abide by the rules
of society, including the quality of contract enforcement, property rights, the
police, and the courts, as well as the likelihood of crime and violence.
Control of corruption: the extent to which public power is exercised for private
gain, including both petty and grand forms of corruption, as well as ‘capture’ of
the state by elites and private interests.

1.2

Thesis structure
This is a thesis by publication. It includes a compilation of four peer-reviewed

publications plus one other currently under peer-review. I am the author of these
publications. With the exception of this chapter and the conclusion (ch.7), the chapters
have been submitted for peer-reviewed publication as set out in Table 1 of the general
declaration (pp.vii) in accordance with Monash University Doctorate Regulation 17. In
addition, this thesis includes some material, methods and results presented to four
conferences, one seminar, one Committee and three papers as set out in Table 3. The
abstracts of these additional papers are included in the appendices (ch.9) as directed by
the Monash Research Graduate School (MRGS). In addition, appendix 9.12 contains the
full text of the overloading case study (ch.5) as submitted to Accident Analysis &
Prevention on 7 March 2010.
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Table 3: Published material included in this thesis
Appendix

Title

Source

9.3

Institutional Impediments of Road Safety
Technology Transfer to Asia’s Developing
Countries: A Cambodian Case Study

Asian Studies Association of Australia
conference (Wollongong, 2006)

9.4

Injury Prevention Policies in Victoria and
Cambodia: Can an Innovative Helmet Policy in a
Developed State Inform Policy-Making in a
Developing State

Conference of the International
Association for the History of Transport,
Traffic & Mobility (Paris, 2006)

9.5

Utilising Regulations Pursuant to Legislation for
Better Road Safety Outcomes

Committee on Public Works and
Transport of the National Assembly of
the Kingdom of Cambodia (Phnom
Penh, 2007)

9.6

The Political Economy of a Hidden Epidemic

Australian Political Science Association
conference (Brisbane, 2008)

9.7

Road Safety in Developing Asia

Centre for Southeast Asian Studies
seminar (Melbourne, 2008)

9.8

How Road Traffic Injuries Affect Household
Welfare in Cambodia Using the MDG
Benchmarks

Asian Studies Review (submitted 26
October 2009)

9.9

The implementation problem: Cambodian and
Lao helmet policies in comparative perspective

Australian Political Studies Association
Annual Conference (Sydney, 2009)

9.10

Comparing Helmet Intervention Outcomes in
Laos and Cambodia: A Case Study in
Prescriptive Global Health Policy

Social Science & Medicine (submitted 1
November 2009)

9.11

Pickup Modifications for Rural Transport
Services: Research Notes from Cambodia

Journal of Public Transportation

1.3

The research process
This thesis was begun on 16 January 2006 and the research process included periods

of fieldwork approved by the MRGS during 2006 and 2007 in Laos, Cambodia, Việt
Nam and Thailand as set out in Table 4. Much of the data collection was undertaken in
rural areas of Cambodia and Laos in 2007. The purpose of other fieldwork related to
managing the research program, planning data collection processes, and discussions
with government, NGO and business stakeholders regarding general policy issues and
research logistics. Discussions were undertaken with stakeholders in Thailand and Việt
Nam as those countries have similar road safety problems. For instance, meetings were
held with a Thai company that distributes two-wheel tractors in Laos and Cambodia,
Thai NGOs such as Don’t Drink Drive, as well as Thai officials of government
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agencies. The formal in-country research partners were the Coalition for Road Safety
and the Red Cross in Cambodia, as well as Handicap International Belgium (HIB) in
both Laos and Cambodia.
Table 4: Fieldwork timetable (MRGS Study Away)
Period

Country

9 May 2006 to 27 July 2006

Cambodia

27 July 2006 to 17 September 2006

Laos

17 September 2006 to 26 October 2006

Cambodia

2 November 2006 to 3 November 2006

Việt Nam

15 May 2007 to 1 July 2007

Cambodia

1 July 2007 to 15 August 2007

Laos

15 August 2007 to 15 September 2007

Cambodia

15 September 2007 to 16 September 2007

Việt Nam

4 November 2007 to 5 November 2007

Thailand

5 November 2007 to 13 November 2007

Cambodia

13 November 2007 to 18 November 2007

Thailand

18 November 2007 to 23 November 2007

Laos

23 November 2007 to 25 November 2007

Thailand

The research was undertaken pursuant to Monash University’s Standing Committee
on Ethics in Research Involving Humans (SCERH) approval (reference: 2006/535LIR,
included as Appendix 9.2). The SCERH guidelines are based on the requirements of
Australia’s National Health and Medical Research Council. However, SCERH
requirements do not particularly suit the demands of research such as this which, despite
being a PhD in Medicine, draws upon interdisciplinary research methods of both
humanities and social science. This presented challenges, particularly because little
consideration in SCERH guidelines is given to research undertaken in developing Asia,
where social and political conventions vary greatly from Australia. Moreover, Asianists
recognise vast differences between the various Asian jurisdictions and cultures while
Ethics guidelines do not.
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It was necessary to meet the intent of the Ethics approval via culturally appropriate
methods attuned to research in Laos and Cambodia, which was done with the
indispensable advice of David Chandler and staff of the local research partner
organisations and government agencies. This involved two basic issues. The first was
the relationship between the state and its public servants, and the staff of nongovernment organisations. In order to undertake research in Laos, for instance, I
reached an agreement with HIB’s country office in Vientiane. Formal approval was then
sought by HIB from the Ministry of Communication, Transport, Post and Construction
(MCTPC), which secured government approval and assistance for my research to be
undertaken under the auspices of HIB’s country operations.
The second issue was the development of the surveys of two-wheel tractor owners
(ch.4), and the pickup taxi drivers and their passengers (ch.5). In compliance with my
Ethics approval, I was not personally involved in the interview surveys conducted by
HIB and the Coalition for Road Safety. My role was to develop the questionnaire and
research process in consultation with state agencies and non-government organisations;
the survey interviews were then conducted by the research partners’ local staff. I was
given access to the resulting survey data with personal details of the respondents
removed, and proceeded to analyse the data and write up the results presented here.
This process enabled compliance as well as accommodating the local ethical
sensitivities of the research partners, government and, of course, the survey participants.
I could not have developed and collected the survey data without this assistance from
staff of the government agencies and research partners: these people were essential to
the development of culturally appropriate research process, and I am immensely grateful
for their support.
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Introduction

Original publication details: This chapter was originally submitted as Policy
Perspectives on Road Traffic Injury in Developing Asia, peer-reviewed paper presented
at the 17th Biennial Conference of the Asian Studies Association of Australia,
Melbourne, 1-3 July 2008.

2.1

Abstract
With burgeoning economies and improved infrastructure, Asia’s developing
countries face difficulties in addressing what the British Medical Journal called
the ‘neglected epidemic’. Most visitors would have noticed dangerous behaviour
on Asia’s roads: crazy traffic, overloaded vehicles and motorcyclists without
helmets—they all make fantastic photo opportunities. In 2004, the World Health
Organisation’s annual World Report focused solely on traffic injuries, and
forecast they would become the third leading cause of death and injury by
2020.Yet the health effects of road traffic injury remain a vastly under-estimated
cause of death and injury. This paper provides an overview of road traffic injury
problems for everybody with an interest in development programs in Asia (with
case studies drawn from comparative analysis of problems and programs in Laos
and Cambodia). First, the effect of road traffic injury on family welfare is
demonstrated with results from a Cambodian household survey. The results
establish detrimental welfare outcomes across all eight of the benchmark
Millennium Development Goals. Second, to provide a broad picture of the extent
of the problem, this paper focuses on three of the numerous road safety problems
of Asian development: overloaded vehicles, which provide public transport in
rural areas; the conversion of two-wheel agricultural tractors for transport
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purposes; and helmet policies in urban areas. Finally, attention is drawn to poor
governance standards, which detrimentally affect the capacity of government to
address road traffic injury. (Abstract as published in Asian Studies Association of
Australia, 2008: p.73)

2.2

The problem
In 2004, the World Health Organisation’s annual World Report focused solely on

road traffic injuries, and forecast that traffic accidents would become the world’s third
leading cause of disease by 2020. The greater proportion of those casualties will
increasingly occur in the developing countries. 2 With burgeoning economies and
improved road infrastructure, Asia’s developing countries face difficulties in addressing
what the British Medical Journal called the ‘neglected epidemic.’ 3 Most visitors would
have noticed the dangerous behaviour on Asia’s roads: crazy traffic, overloaded pickup
trucks, peculiar vehicles, and motorcyclists without helmets—they all make for
adventurous travel stories and fantastic photo opportunities. However, less developed
countries face substantial hurdles in implementing programs—or ‘interventions’—to
address what is becoming a massive public health problem.
This paper presents an overview of Asia’s traffic injury problem for anybody with
an interest in the region’s development, government and public health. Initial results
from a Cambodian household survey are presented to quantify the welfare effect of road
traffic injury on households. The results of the survey establish detrimental outcomes
across all eight of the benchmark Millennium Development Goals (MDGs).

2

WHO (2004). World Report on Road Traffic Injury Prevention. Geneva, World Health Organisation.

3

Nantulya, Vinand M., and Michael R. Reich (2002). 'The Neglected Epidemic: Road Traffic Injuries
in Developing Countries.' British Medical Journal 324(7346): 1139-41.
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We then turn to consider the means by which the road safety problem is being
addressed. As many countries of the richer developed world have successfully
implemented policies to reduce road traffic injuries, the challenge for developing Asia is
to adapt those policies to suit their domestic institutions and local road conditions. The
major impediments in transferring policies from developed to developing countries are
disparities in governance standards and the differences in the road transport
environment. Three examples are used to demonstrate the challenges and opportunities
of road safety programs in developing Asia, specifically: overloaded pickup trucks, twowheel agricultural tractors; and helmet policies.
2.2.1

Extent of the global and Asian road safety problem

In 2004 it was estimated that the global road safety problem resulted in 1.2 million
deaths annually, and another 50 million injuries—and those numbers are increasing.
This problem is roughly equivalent to the health burden of tuberculosis and malaria. 4
The primary causes of increasing injury rates in the developing world are better roads
with more vehicles, as well as the traffic mix—that is, the combination of trucks, cars
and buses we are familiar with in Australia, but with many more ‘vulnerable road
users’—essentially pedestrians, cyclists, animal-drawn vehicles and so on.
The negative health consequences are the result of an important underlying
development function: improving road transport is an essential component of social and
economic development. 5 It facilitates the exchange of goods and services, as well as

4

WHO (2004). World Report on Road Traffic Injury Prevention. Geneva, World Health Organisation.

5

Bryceson, Deborah Fahy, Annabel Bradbury, and Trevor Bradbury (2008). 'Roads to Poverty
Reduction? Exploring Rural Roads' Impact on Mobility in Africa and Asia.' Development Policy Review
26(4): 459-82; Jacobs, G. D., and N. Greaves (2003). 'Transport in Developing and Emerging Nations.'
Transport Reviews 23(2): 133-38.
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enabling people to access health and education services, and so on. However, road
traffic injuries tend to rise with increasing levels of economic development, before
beginning to decline when economies attain the higher standards of economic
development. 6
Victims of traffic accidents tend to be young. Indeed, one reason that the road safety
problem is so concerning to public health authorities is that injuries tend to occur at a
younger age than other diseases. The most common measure of health across a broad
population is disability-adjusted life years (DALYs). It is used by most national and
international health agencies, such as the World Health Organisation (WHO), and
measures the years lost from premature death and the health effects of disability. In
effect, this method reduces the value of an 80 year old’s health, and increases the value
of a 12 year old’s health. Perinatal conditions which affect young children, for instance,
are valued more highly than a condition like heart disease which commonly affects the
health of the aged. (This is why countries like Australia place a great deal of emphasis
on road safety campaigns that target younger people: younger people are much more
likely to be killed and seriously injured in car accidents.) Table 5 shows the projected
burden of road traffic injuries rising from the world’s ninth-leading cause of disease in
1990 to become the third-worst problem by 2020.

6

Bishai, D., A. Quresh, P. James, and A. Ghaffar (2006). 'National Road Casualties and Economic
Development.' Health Economics 15(1): 65-81; Paulozzi, Leonard J., George W. Ryan, Victoria E.
Espitia-Hardeman, and Yongli Xi (2007). 'Economic Development's Effect on Road Transport-Related
Mortality among Different Types of Road Users: A Cross-Sectional International Study.' Accident
Analysis & Prevention 39(3): 606-17.
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Table 5: The 10 leading causes of the global burden of disease by DALYs 7

2.2.2

1990

2020

1 Lower respiratory infections

1 Ischaemic heart disease

2 Diarrhoeal diseases

2 Unipolar major depression

3 Perinatal conditions

3 Road traffic injuries

4 Unipolar major depression

4 Cerebrovascular disease

5 Ischaemic heart disease

5 Chronic obstructive pulmonary disease

6 Cerebrovascular disease

6 Lower respiratory infections

7 Tuberculosis

7 Tuberculosis

8 Measles

8 War

9 Road traffic injuries

9 Diarrhoeal diseases

10 Congenital abnormalities

10 HIV

Rates and risk of death

However, the reported road traffic casualty rates are known to underestimate the
extent of the road safety problem in many countries, and particularly so in the least
developed countries. 8 This is largely a result of poorer reporting processes in the lesser
developed countries. The reported deaths in selected Asian countries is illustrated in
Figure 1.

7

WHO (2004). World Report on Road Traffic Injury Prevention. Geneva, World Health Organisation.

8

Ibid.
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Figure 1: Reported traffic deaths in 2006

9

The rates of fatalities per 100,000 people, which account for population variations,
are illustrated in Figure 2. However, it should be noted that reporting systems vary
greatly between countries. Not only are the data systems different in terms of quality
and comprehensiveness, but some do not count pedestrians and cyclists struck by cars,
while others count deaths occurring within seven days of an accident, and others include
deaths occurring within a month. To this extent, the ostensibly higher rates of reported
deaths in countries like Thailand and Malaysia reflect those countries’ willingness and
ability to capture data and address road safety problems. Other countries, such as
Myanmar and China, could substantially improve their methods of data collection.
While countries like Thailand and Malaysia appear to be poor performers in road safety,

9

This data is drawn from country presentations at the Global Road Safety Partnership’s 2007 Bali
conference, except: Australia where the source is DITRDLG (2008). Road Deaths Australia: 2007
Statistical Summary. Canberra, Department of Infrastructure, Transport, Regional Development and
Local Government.); and India where the source is personal correspondence with Prof Dinesh Mohan of
IIT-Delhi.
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in reality, they are more effective in implementing road safety programs—including
data collection systems (WHO, 2009).
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Philipines
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Reported fatalities/100,000 population

Figure 2: Risk of death per 100,000 population in 2006.

2.2.3

10

Household effects measured against the MDGs

In order to estimate the effect of road traffic injury on a household in a leastdeveloped country, a survey was conducted in 2007 by the Coalition for Road Safety in
the peri-urban middle-income district of Mukh Kampul in Cambodia. The survey data
was collected using a questionnaire interview of 100 households with 542 residents. The
sample population was randomly selected from police accident reports. The primary
research question was this: How do accidents affect household welfare using
Millennium Development Goal benchmarks? In order to quantify the welfare effect,
questions were asked which pertained directly to each of the Cambodian Millennium

10

Ibid
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Development Goals (CMDGs). The data presented here is the initial result of the
analysis and has yet to be peer-reviewed: these are tentative results.
MDG 1 is to eradicate extreme poverty and hunger. However, income amongst the
surveyed households was reduced by 45% of pre-accident income in the short term.
Moreover, the real average income in the longer term was only 68% of pre-accident
income.
MDG 2 aims to achieve universal primary education. However, 14% of households
reported that their children dropped out of school ‘because of the accident.’ In all, 9.5%
of all households’ children dropped out of school. This rate is 6 times the average rate
(1.5%) in the province. 11
MDG 3 seeks to promote gender equality and empower women. However, the
household survey revealed that women undertook 88% of the 13,025 days spent caring
for the injured. In that time, women also increased their paid workforce participation but
their income fell to 45% of pre-accident earnings.
MDG 4 aims to reduce child mortality, and the mortality rate of the surveyed
households was 71 per 1,000 live births. This is more than double the provincial rate of
30 deaths per 1,000 live births. 12
MDG 5 is to improve maternal health, but the surveyed households performed very
badly on this score. This is of particular concern: the rate amongst the surveyed sample
was 71 deaths per 1,000 live births, which is 15 times the national rate (4.7/1,000).

11

NIPH & NIS (2006). Cambodia Demographic and Health Survey 2005. Phnom Penh, National
Institute of Public Health and National Institute of Statistics.
12

Ibid.
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Although this data was calculated from a sample of 100 with only 15 births, further
research to verify this finding should be a public health priority.
MDG 6 aims to combat HIV/AIDS, malaria and other diseases. The combined
incidence rate of the four CMDG diseases (HIV/AIDS, tuberculosis, malaria and
dengue) amongst the household sample was 10.6 per 1,000 population. This rate is over
three times the national incidence rate of 3.3.
MDG 7 seeks to ensure environmental sustainability. The use of firewood is a
CDMG indicator because it results in respiratory diseases, burns and other negative
health effects, 13 and is also a factor in rates of forest depletion. 14 Amongst the surveyed
households, higher use of wood fuel was reported in 26% of the surveyed households,
which ran against the national trend of substantially reduced wood fuel use. 15
MDG 8 aspires to develop a global partnership for development. However, as no
CMDG performance benchmarks have been established, the survey sought to ascertain:
1) how important improved road infrastructure is perceived by the households, and 2)
how well victims of traffic accidents are cared for in a collaborative manner. Amongst
the surveyed households, there was overwhelming support for road programs: 73%
claimed improved road transport was moderately to very helpful to the household.
However, when households were asked what assistance they received from
organisations after the accident, only 3% reported receiving any support: one police
officer received US$2.50 from the Department; one household received US$16.25 from

13

Mishra, Vinod K., Robert D. Retherford, and Kirk R. Smith (1999). 'Biomass Cooking Fuels and
Prevalence of Tuberculosis in India.' International Journal of Infectious Diseases 3(3): 119-29.
14

Ministry of Planning (2007). 'Achieving the Cambodia Millennium Development Goals: 2005
Update.' Paper presented at the International Conference on the Millennium Development Goal Statistics,
Manila, 1-3 October.
15

Ibid.
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the commune chief; and another household received US$5.00 from a non-government
organisation. These results suggest that, while substantial resources are being committed
to improving road transport, there is little organised support for dealing with the
consequent road traffic injuries.
These initial results of the household survey reveal the negative effects of a traffic
accident upon the entire family, from reduced household incomes to worse health
outcomes. Indeed, the households’ welfare is deleteriously affected across each of the
MDG benchmarks, with no apparent partnership for the provision of welfare for the
injured or their family.
2.3

Addressing the road safety problem
While the effects of road traffic injury on victims and their families are sombre,

some consolation can be found in the knowledge that we know how to reduce road
traffic injury rates. Indeed, while the rates of injury are increasing in the developing
world, they have been declining in the richer developed countries for more than a
generation. The challenge is to effectively transfer technology and policies so that road
safety programs proven effective in the advanced developed countries can be
implemented in less developed countries. 16
For instance, Australian fatality rates have fallen significantly since the early 1970s,
as Figure 3 indicates. This trend began with the introduction of mandatory seatbelts in
1970, and improved through other policy innovations which promoted sober driving at

16

Forjuoh, Samuel N. (2003). 'Traffic-Related Injury Prevention Interventions for Low-Income
Countries.' International Journal of Injury Control and Safety Promotion 10(1-2): 109-18.
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sensible speeds, better vehicle safety standards, improved road engineering, and so on.17
More importantly, Australia’s reduction in fatalities occurred as its vehicle fleet
continued to increase. However, the implementation of effective interventions remains a
problem in countries with high governance capacities, such as Australia. For example, it
is still not uncommon for attempts to lower speed limits by a road authority to be
rejected in Australia (Wilson, 2006; Woolley, 2005). Nevertheless, the Australian trend,
as the WHO noted, has been mirrored throughout the developed economies of the
Western world. 18
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Figure 3: Fatalities and registered vehicles, Australia 1950-2007
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Twin loops technology transfer

We know what we need to do to reduce road traffic injuries—implement policies to
manage speed and alcohol, and so on. The challenge is to make these programs work in
the developing countries of Asia. In effect, the challenge is the method of transfer—the

17

ABS (2001). 'A History of Road Fatalities in Australia.' 1301.0 - Year Book Australia, 2001.
Canberra, Australian Bureau of Statistics; ATSB (2004). Road Safety in Australia. Canberra, Australian
Transport Safety Bureau.
18

WHO (2004). World Report on Road Traffic Injury Prevention. Geneva, World Health Organisation.

19

DITRDLG (2008). Road Deaths Australia: 2007 Statistical Summary. Canberra, Department of
Infrastructure, Transport, Regional Development and Local Government.
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policies used to implement these proven technologies. Technology includes both
products and processes: they could be products like roadside barriers and helmets; or
processes such as vehicle safety standards or speed limits. As the US Transport
Research

Board

defines

it,

technology

transfer

‘includes

research

results,

implementation and product or process deployment... [including] cultural as well as
technical issues.’ 20 The process of successful technology transfer is the great road safety
challenge.
The problem is that methods of implementation still need improvement. Effective
implementation is essential in extracting the full benefit from the technology and—most
importantly—the technology needs to be adapted to the institutional environment of the
developing country. 21 This technology transfer problem is simply illustrated in Figure 4:
we understand the products and processes (the black loop) as they have been used
effectively in Australia and other developed Western economies. 22 But the method of
effective technology transfer remains the grey area: we simply do not understand how to
implement policies in an environment constrained by lower standards of governance
and a different road environment.

20

Harder, Barbara T., and Robert Benke (2005). Transportation Technology Transfer: Successes,
Challenges and Needs. National Cooperative Highway Research Program Synthesis reports No 355.
Washington, Transport Research Board of the National Academies.
21

Mohan, Dinesh, and Geetam Tiwari (1998). 'Traffic Safety in Low-Income Countries: Issues and
Concerns Regarding Technology Transfer from High-Income Countries.' Reflections on the Transfer of
Traffic Safety Knowledge to Motorising Nations. Melbourne, Global Traffic Safety Trust: 27-56.
22

Ericson, Matthew (2007). 'On the Methods of Road Safety Interventions in Developing Countries:
Knowledge Transfer from a Policy Perspective.' Paper presented at the Road Safety on Four Continents
conference, Bangkok, 14-16 November.
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Figure 4: Twin loops of technology transfer

The principal impediments to effective technology implementation in Asia’s
developing countries are two-fold: 1) the governance limitations; and 2) the operating
environment. They are both substantial barriers. When we compare the governance
standards of Southeast Asia and countries like Australia, we see large disparities exist in
governance capacities (Table 6). In practice, this means that developing countries are
likely to face constraints in important policy areas. These governance limitations
include corruption (which affects the government’s capacity to enforce its programs);
and the ability to develop, implement and evaluate policy.
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Table 6: Governance Percentile Ranks 23
Government
Effectiveness

Rule of Law

Control of
Corruption

Average

Australia

97.2

94.8

94.7

95.7

Cambodia

20.9

13.8

8.2

18.4

China

61.1

42.4

30.9

45

India

57.3

56.2

47.3

51.7

Indonesia

41.7

27.1

27.1

34.9

Laos

21.3

17.1

13

16.6

Malaysia

82.9

65.2

62.3

69.4

Myanmar

2.4

5.2

1.4

2.6

Philippines

56.4

33.8

22.2

40.4

Thailand

61.6

52.9

44

53.7

Việt Nam

41.2

38.6

28

35.9

Even if we assume that the governance capacity of Asia’s developing countries is
sufficient to replicate the policies implemented in advanced and affluent Western
countries, there remains the necessity of accounting for differences in the transport
operating environments. These variations include the traffic mix, and the relative
proportions of vulnerable road users. In Australia, most injuries are suffered by wellprotected vehicle occupants. 24 However, developing countries have a much greater
proportion of injuries to the vulnerable road users: pedestrians, cyclists, motorcyclists,
public transport users and drivers of animal-drawn vehicles. 25 Adapting proven
programs to this different operating environment is a major challenge.
The rate of motorisation in Cambodia and Laos is illustrated in Figure 5. Between
2000 and 2007, Cambodia’s registered vehicle fleet expanded by 261% to 869 thousand
vehicles, while the Lao fleet increased 253% to 641 thousand vehicles. There is no

23

World Bank (2007d). Worldwide Governance Indicators. World Bank, cited 1 April 2009. Available
from http://go.worldbank.org/ATJXPHZMH0.
24

DITRDLG (2008). Road Deaths Australia: 2007 Statistical Summary. Canberra, Department of
Infrastructure, Transport, Regional Development and Local Government.
25

HIB (2008b). Cambodia Road Traffic Accident and Victim Information System: Annual Report 2007.
Phnom Penh, Handicap International Belgium.
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known estimate of unregistered vehicles in Laos, but unregistered vehicles accounted
for an estimated 20% of Cambodia’s vehicle fleet in 2002. 26
160
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Figure 5: Reported registered vehicles, 1997-07.

27

Table 7 shows the traffic mix in Cambodia and Laos with Australia included for
comparison. The most notable feature is the high proportion of motorised 2- and 3wheelers registered in Cambodia and Laos as opposed to Australia where the vast
majority of vehicles are cars.

26

ADB-ASEAN (2005c). Road Safety Report CR2: Cambodia, ADB-ASEAN Regional Road Safety
Program: National Road Safety Action Plan (2005-2010). Manila, Asian Development Bank.
27

Somsihakhom, Bounsoum (2007). 'Road Safety Initiatives in Lao PDR.' Paper presented at the
GRSP Road Safety Conference, Bali, 6-7 September; Vong, Pisith (2007). 'Country Report on Road
Safety Initiatives in Cambodia.' Paper presented at the GRSP/ASEAN Road Safety Seminar, Bali, 6-7
September; WHO (2009). Global Status Report on Road Safety: Time for Action. Geneva, World Health
Organisation.
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Table 7: Registered vehicles.
Laos

Cambodia

Australia

2%

9%

78%

Motorised 2- and 3-wheelers

79%

84%

4%

Minibuses, vans, etc. (seating <20)

14%

4%

15%

Motorcars

2.4

28

Trucks

3%

2%

3%

Buses

1%

<1%

<1%

Other

2%

Examples of problems and interventions
Three examples demonstrate the opportunities and challenges posed by the

ostensibly easy process of transferring road safety technology to developing countries.
Let us briefly examine: two-wheel tractors; passengers riding in the cargo area of
pickup trucks; and mandatory helmets.
2.4.1

Two-wheel tractors

The two-wheel tractor (2WT) is gradually replacing the traditional ox-cart.
However, 2WTs have inadequate vehicle safety standards and there are concerns about
the driver’s knowledge and experience. 29 Yet the vehicle brings benefits in terms of
facilitating market development and efficiencies in agricultural production. How then
do we regulate 2WT safety standards without imposing compliance costs which
undermine the benefits of the vehicle? There are various vehicle safety standards that
could potentially be applied to improve the safety of 2WTs, including rear lights and

28

WHO (2009). Global Status Report on Road Safety: Time for Action. Geneva, World Health
Organisation.
29

Starkey, Paul (2001). Local Transport Solutions: People, Paradoxes and Progress. Sub-Saharan
Africa Transport Policy Program Working Papers No 56. Washington, World Bank; Starkey, Paul, Simon
Ellis, John Hine, and Anna Ternell (2002). Improving Rural Mobility: Options for Developing Motorized
and Nonmotorized Transport in Rural Areas. World Bank Technical Papers No 525. Washington, World
Bank.
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driver licensing. However, evaluating, implementing and enforcing such policies
demonstrate the challenges faced by policy-makers in developing Asia.

Figure 6: A 2WT in the Lao PDR

2.4.2

Pickup trucks

Another problem is that rural areas often lack adequate transport services.
Consequently, vehicle overloading is common and, as a result, people often travel in the
cargo area of pickup trucks. 30 The injury risk of this practice was addressed in
Australia’s remote aboriginal communities by requiring pickup trucks to be fitted with
cargo area canopies to prevent injury from falls and ejection. 31 This intervention could
also be used to address safety concerns in developing Asia. However, as the canopy
permits more passengers and cargo to be carried by the pickup, the canopy exacerbates
overloading in the Asian context. Moreover, by enabling goods and passengers to be
piled high, the canopy increases the likelihood of accidents because loads are placed at a

30

Starkey, Paul, Simon Ellis, John Hine, and Anna Ternell (2002). Improving Rural Mobility: Options
for Developing Motorized and Nonmotorized Transport in Rural Areas. World Bank Technical Papers No
525. Washington, World Bank.
31

Hawkes, Emma (2005). Open Load Space Project. Perth, Office of Road Safety, Department of
Premier and Cabinet; Macaulay, Jemima, Rachel Thomas, Nick Mabbot, Tanya Styles, Colin Edmonston,
Mary Sheehan, and Cynthia Schonfeld (2003). Australian Indigenous Road Safety. Melbourne, ARRB.
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higher centre of gravity. 32 This means that the pickup is more likely to be involved in a
rollover accident, and the injury risk to passengers is subsequently increased rather than
decreased. The challenge for policy-makers is to provide for better passenger safety
without undermining transport services. 33

Figure 7: Over-loaded pickups in Cambodia

2.4.3

Helmets

Another intervention which has proven effective in countries like Australia is the
humble helmet. It is a simple but effective product.34 However, because of weak
governance standards—and particularly poor enforcement—the helmet has often proved
difficult to implement in Asia. As Figure 8 illustrates, the effectiveness of mandatory
helmet policies can vary greatly between jurisdictions. The challenge with helmets

32

Robertson, Leon S., and Angela Maloney (1997). 'Motor Vehicle Rollover and Static Stability: An
Exposure Study.' American Journal of Public Health 87(5): 839-41; Whitfield, R. A., and I. S. Jones
(1995). 'The Effect of Passenger Load on Unstable Vehicles in Fatal, Untripped Rollover Crashes.'
American Journal of Public Health 85(9): 1268-71.
33

Nelson, Donna C., and James V. Strueber (1991). 'The Effect of Open-Back Vehicles on Casualty
Rates: The Case of Papua New Guinea.' Accident Analysis & Prevention 23(2-3): 109-17.
34

WHO (2006). Helmets: A Road Safety Manual for Decision-Makers and Practitioners. Geneva,
World Health Organization.
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highlights the importance of technology transfer methods which account for institutional
variations between countries.
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Figure 8: Compliance with mandatory helmet laws, Phnom Penh and Vientiane, 2003-08
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What about limited resources?
There may be a temptation to claim that limited financial resources are a major

impediment to road safety programs in less developed countries. It is a problem, but it is
overstated for one major reason: purchasing power parity. That is, the cost of goods and
services in local money is much less in the poorer countries. Consequently, the material
and personnel costs are much less for road safety programs, road construction and so on.
The misperception of relatively high program costs is probably a result of people being
overwhelmed by large differences in numbers. For instance, while Australia has a gross
domestic product (GDP) per person at purchasing power parity (PPP) of $34,882
international dollars, Laos has a meagre $2,140. 36

35

Author correspondence with the Vientiane and Phnom Penh offices of Handicap InternationalBelgium.
36

World Bank (2007b), World Development Indicators. World Bank, cited 13 November 2008.
Available from http://go.worldbank.org/RHD563EGM0

Introduction

Matthew Ericson

48

However, these headline figures are deceptive. Let me give an example: the price of
Australia’s most popular motorcycle helmet is currently on discounted sale for AU$590,
while the most popular Lao helmet costs the equivalent of AU$15.57, or 90,000 kip. 37
Now, here’s the catch: the Australian helmet costs 1.7% of GDP per person at PPP,
while the Lao costs 0.7%. While the protection afforded by Australian helmets is almost
certainly better, the difference pales into insignificance when one compares the
differences in injury outcomes between wearing and not wearing a helmet and—more
importantly—the Lao helmet is half the price.
2.6

The road ahead
The deaths and injuries from road traffic accidents are forecast to increase

throughout the world. Development donors have spent billions of dollars promoting and
funding improved road expenditure in developing countries but we have largely
neglected to address the resulting health risk. As a consequence, road traffic accidents
have become a major health risk and will substantially impede progress towards the
Millennium Development Goals.
We know the means to address the global road safety problem—but we have yet to
develop the methods of transferring those proven programs to developing countries. In
essence, we need to better apply the road safety measures proven in the advanced
Western countries in a new operating environment with lower standards of governance.
This is not impossible, but it will not be easy. The three examples of problems and
37

Aphaylath, Keophilavanh, Saykham Thammanosouth, Sisamouth Phanthachack, Christa Weichert,
and Shykham Nanthavong (2006). Motorcycle Helmets: An Assessment of the Situation in the Lao PDR.
Vientiane, Urban Research Institute/Handicap International-Belgium. I emailed the Australian
Automotive Aftermarket Association, Motor Trades Association, and Federal Chamber of Automotive
Industries seeking data on Australian helmet sales. However, no survey of Australian helmet sales is
known to exist. Consequently, I have taken email advice on Australia’s most popular helmet from Shoei,
a major manufacturer and distributor of helmets in Australia.
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potential solutions presented here demonstrate that, while we know how to address each
problem, there are substantial institutional impediments to effective implementation of
road safety policies. It is nevertheless an imperative that we address this problem—it
could literally save millions of lives.

Introduction
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Theoretical framework

Original publication details: This chapter was originally submitted as On the Methods of
Road Safety Interventions in Developing Countries: Knowledge Transfer from a Policy
Perspective, peer-reviewed paper presented at the Road Safety on Four Continents
conference, Bangkok, 14-16 November 2007.

3.1

Abstract
Developed countries have had a number of years’ head-start on the design and

development of road safety interventions when compared to least-developed countries.
Consequently and fortunately, most least-developed countries (LDCs) can now look to
more developed countries for potential technology transfer solutions: policy-makers in
LDCs can benefit from the successes (and mistakes) of developed countries. In adopting
road safety solutions from developed countries, however, LDC policy-makers must
consider the policy instruments and institutions at their disposal. Successful knowledge
transfer involves the careful selection not only of proven products and processes, but of
the methods of their implementation. In particular, the institutional differences between
developed and developing countries are essential variables which—if not effectively
accounted for—can lead to policy failure even when the technology involved has been
thoroughly tested.
This paper argues that successful knowledge transfer requires a clear understanding
of the available implementation methods and, for this reason, an overview of current
literature regarding public policy transfer and diffusion is presented, with particular
emphasis on the role of institutions in the policy implementation process. To illustrate
and accentuate the two central factors of the technology transfer process, the theoretical
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concept of ‘twin loops’ is set out. The twin loops represent: 1) the product or procedure;
and 2) the method by which the technology is to be implemented. The method loop is
likely to pose the greater challenge for policy-makers because, while proven road safety
products and processes are likely to require few adjustments before being transferred to
LDCs, the implementation method options vary considerably with institutional
differences.
3.2

Introduction
The transfer of technology proven in developed countries frequently proves less

effective in developing countries and, for that reason, the renewed interest in effective
technology and knowledge transfer is warranted. Unfortunately, the process of road
safety knowledge transfer is frequently considered, mistakenly, as separate from the
process of technology transfer. Moreover, public policy plays an integral role in
designing and implementing programs to improve road safety outcomes, and a
considerable literature on policy transfer exists. This paper brings together the literature
on technology transfer and policy transfer in an effort to identify methods to improve
the effectiveness of road safety knowledge transfer.
For the purposes of the argument, we are adopting the US Transportation Research
Board’s (Harder and Benke, 2005: p.7) definition of technology 1 as a ‘term used very
broadly to include practices, products, processes, techniques, and tools.’ That is, the
pervasive perception that knowledge transfer—as the transfer of standards of practice or
processes—is somehow distinct from technology transfer is set aside. Indeed, this paper
will contend that many of the difficulties we face in transferring technologies from

1

For a review of recent technologies, see OECD (2003). Road Safety Impact of New Technologies.
Paris, Organisation for Economic Co-operation and Development.
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developed to developing countries are exacerbated by a disregard of the practice and
processes inherent in the technology transfer process. From the policy perspective, there
is a risk of policy failure from such basic formulation problems because, as Newmark
(2002: p.172) notes:
Policy failure can occur in many places in the policy process. Some policies
never reach the agenda, while others fail during the formulation, legitimization,
organization, or implementation stages of the policy process.

To clarify our definitions, let us consider the Transport Research Board’s definition
of technology transfer, specifically:
[A]ctivities 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... In addition, technology transfer in this transportation
context also includes the complex process of change, a comprehensive
achievement dealing with cultural as well as technical issues. (Harder and Benke,
2005: p.7)

Importantly, it should be emphasised that the TRB’s definition of technology
transfer includes knowledge transfer, which is defined as:
[D]iverse 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. (Harder and Benke, 2005: p.7)
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We can see from these definitions that the concept of road safety technology is
broad: it includes procedures such as regulations and data systems as technology.
Moreover, the method of implementing data system or regulatory regime procedures
would also be an integral part of the technology transfer process, as much as a method is
required in implementing products. To illustrate the method problem in the transfer of
products and procedures, let us consider three examples:
Ox-machines: vehicle safety standards can be simply improved by proven
mandatory product safety standards, including such interventions as rear lights and rearvision mirrors. However, the implementation of safety standards becomes a method
problem in terms of the regulatory implementation processes, particularly as most carts
are manufactured inexpensively on an ad-hoc basis and the cost of compliance may be
prohibitive.

Figure 9: Ox-machine

Open-load space restraints: the safety of open-load space occupants of pickup
trucks can be improved by the addition of a canopy restraint. However, the product
often exacerbates vehicle overloading as the canopy simultaneously increases the
goods-carrying space and increases the available space for passenger seating in the
open-load space. Worse, the canopy roof increases the goods-carrying capacity at a
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higher centre of gravity and consequently reduces the stability of the pickup truck. An
ostensible safety intervention can thus become a hazard if its use is not regulated
effectively.
Helmet standards: while the quality of a helmet is primarily a product
manufacturing problem, the prescribed regulatory standard is essentially a policy
procedure problem. The two difficulties for policy makers are essentially the method of
prescribing and implementing the standard. Firstly, while a standard prescribed too low
will diminish the technology’s effectiveness, too high a prescribed standard will
increase aggregate prices and impede compliance (or complicate enforcement).
Secondly, implementation by incremental ratchet with higher interim injury rates may
be more effective than big-bang implementation with higher risks of implementation
failure.
In each of these examples, the transfer of a product or procedure new to the user
involves complex institutional or technical issues which reinforce the importance of the
method of transfer. Indeed, selecting the appropriate technology is usually a lesser
challenge than selecting the implementation method: most products and processes have
previously been proven effective in other jurisdictions, so the critical challenge for
policy makers is to ensure the transfer method maximises the intervention’s
effectiveness. For this reason, the literature from the field of political science,
particularly that relating to policy transfer, becomes central to understanding road safety
knowledge transfer.
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3.3

Public policy
The issue of knowledge transfer from the perspective of developing countries is

paramount, not the least because almost all the products and procedures introduced from
developed countries have proven successful. Where developing countries do face
problems in implementing effective technology transfer, the cause is most likely to be in
the method of implementation. This is primarily because of institutional and
environmental differences between developed and developing countries. As a result,
policy instruments applied in the adopting jurisdiction will often need to be modified in
order to affect successful transfer. In this sense, this paper augments the advice of the
2004 World Report (WHO, 2004) which recommended that ‘well-tested, cost-effective,
and publicly acceptable solutions’ could be successfully transferred, with the caveat that
the transfer must ‘fit local conditions and should address research-based local needs.’
The existing literature specifically concerning road safety knowledge transfer to
developing countries is sparse. This is particularly the case when one seeks information
on how to identify methods which ensure the most effective implementation of products
and procedures. Unfortunately, the best existing literature cannot offer a method of
policy analysis for road safety knowledge transfer: even Mohan and Tiwari’s (1998)
outstanding contribution to Reflections on the Transfer of Traffic Safety Knowledge to
Developing Countries barely hints at a regimented public analysis model.
There is, nevertheless, a tremendous amount of literature on technology transfer
from fields other than road safety. 2 In considering this literature, the policy analyst

2

Another concept that deserves clarification is the difference between transfer and diffusion of
technology. The defining characteristic is that technology transfer requires the recipient country to be
lagging the supplier country in the technology under consideration. The importance in this definition is
that we can differentiate between knowledge diffusion from developed to developed countries, and

Improving the process of technology transfer for better road safety policy outcomes

Monash University PhD Thesis

57

needs to be cognisant of two caveats: the first is that transport is a public good and,
unfortunately, much of the literature pertains to technology to promote private
production. For instance, while the Green Revolution sought to promote the inherent
incentives of increased private production by transferring agricultural technology,
public roads are a public good. On the other hand, like public roads, education is a
public good and has also been subject to technology transfer analysis (Klauss, 2000). It
is more likely that the existing literature on public goods, including the public sector
itself (Fredland, 2000), will be of more interest to road safety stakeholders than the
technology transfer literature pertaining to private production.
The second caveat is that road safety is an externality of road transport.
Consequently, we might look to concepts in the literature pertaining to transfer of
environment-improving technology (Lanjouw and Mody, 1996; Ramanathan, 2002) or
food safety regulation (Post, 2005). Finally, another large collection of literature
pertaining to the methods of policy transfer can be found in the annals of political
science, and public policy specifically. The objective of reviewing this literature is to
identify concepts amenable to improving road safety knowledge transfer, and in more
effectively applying methods to implement transferred products and procedures
specifically.
Effective public policy is integral to improved road safety interventions. It is by
means of public policy that governments apply various policy instruments as methods
of implementing the products and processes (Sutton, 1999). According to Turner (2001:
p.1848), public policy is:
knowledge transfer from developed to developing countries. In particular, policy-makers in developing
countries should recognise that answers to problems of method implementation may also be found in
other developing countries. This is particularly the case where one developing country effectively
implements road safety policies which may be adopted by other developing countries.
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[A] general term to describe the efforts of governments to coordinate the
provision of a variety of governmental services and utilities. Public policy
expresses the political intentions and choices of government, and creates the
framework within which social planning takes place.

Public policies, in the words of Bryan Jones (2002) are ‘binding, authoritative
collective choices.’ Policy formation is the means by which road safety interventions
are selected and implemented because, as Patten (2001: p.227) observed:
Policy formation is the core of the policy process, when goals are established,
policy instruments are selected, policies are designed, and decisions are taken to
put new policies and programmes in place.

There are different explanations as to how policy-makers adapt to problems. Most of
the major theories and concepts have been set out by Bennett and Howlett (1992), and
include useful references to inform improved policies and enhanced use of goals,
programs and instruments. The conventional model of the policy process––often
referred to in a derogatory sense as the textbook version––is contested on both
theoretical and empirical grounds, but nonetheless remains the prevalent theoretical
framework. According to Carlsson (2000), ‘[t]he “textbook” version of policymaking
describes the policy process as an ordered sequence of activities.’ This policy cycle is
one means by which to analyse the method of implementing transferred products and
processes to improve road safety.
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Policy transfer itself involves a vast array of policy instruments: 3 they can be as
simple as a phrase, or more complex instruments such as organisations and legislation
(Dolowitz, 2003). Evaluating and selecting instruments and combinations of them is a
challenging process (Howlett, 2005) and, for this reason, policy-makers need to
carefully consider the policy instruments they use in such circumstances. Policy analysis
seeks to critically analyse both the process and the effects of public policy (Vedung,
1997) and, as Kenneth Woodside (1986: p.793) noted, even in the case of a single
instrument;
[S]ince an instrument’s analysis promises many sources of insight for social
scientists, it should be stressed that variations in the usage, and especially the
coerciveness, of any one policy instrument can be sufficiently great as to warrant
particular attention.

For this reason the coordination of policy instruments––be they products, processes
or methods––needs to be analysed by stakeholders in light of the coordinated objective
of each, as in the case of technology transfer.
3.4

Policy transfer
In the words of Hoyt (2006), ‘policy transfer attends to the way that policies and

practices in one context are used to develop policies and practices in other settings’
(emphasis added). The policy network involved in effecting policy transfer is diverse: it
includes, amongst others, public agencies, local and international non-governmental
organisations (NGOs), the media and business (Stone, 1999).
3

If we think of a policy to increase the use of motorcycle helmets, for instance, we might use a number
of coordinated instruments including: legislation to make helmets mandatory which might include
monetary fines for non-compliance; education campaigns to inform motorcyclists of the new law and the
benefits of wearing helmets; and/or subsidies to reduce the retail price of helmets. Selecting which
instruments and how they are coordinated is an imperative.
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Moreover, the transfer of policies is advantageous from a policy-maker’s perspective
because they can be assessed empirically (Wolman, 1992). According to Newmark
(2002), policy transfer can act ‘as a shortcut to problem solving that attempts to avoid
reinventing the wheel… [and] a way of dealing with the problem quickly and at lower
cost.’ Dolowitz (2003: p.101) explains the benefits thus:
Since policy-making is all about lesson-learning, two of the most important
lessons policy-makers can learn are, first, that foreign political systems offer
interesting laboratories of policy innovation, and second, that it is often possible
to use the work done in these laboratories in the development of policies in the
policy-maker’s own political system. Academically, this is known as policy
transfer: the process by which the policies and/or practices of another political
system are fed into and utilised in the policy making arena of another political
system.

Unfortunately, not all policy transfers are successful. James and Lodge (2003) have
pointed out that concepts of policy transfer raise ‘serious question[s] as to our
understanding of why policy “success” or “failure” may be linked to policy transfer.’
Unfortunately, the existing literature presents no instant solutions to the difficulties of
road safety knowledge transfer. 4 Instead, the policy transfer literature tends to take a
broad view of the policy process, but there is a ‘focus on policy goals, content,

4

While the policy transfer literature is vast, these references should serve as a primer for those
interested in knowing more about policy transfer. One of the important points one recognises in reviewing
the policy transfer literature is that the conventional economic differentiation of technology diffusion and
transfer is poorly defined in the policy literature (see, for instance, Black, John (2002). Oxford Dictionary
of Economics. New York, Oxford University Press.). Indeed, it has been noted that, amongst the existing
literature, ‘[p]olicy transfer typically involves cases in which one nation or government imports
knowledge of policies or programs that exist abroad. Diffusion research focuses on how innovations,
policies, or programs spread from one governmental entity to another’ (see Newmark, Adam J. (2002).
'An Integrated Approach to Policy Transfer and Diffusion.' Review of Policy Research 19(2): 151-78.).
An example of such a policy diffusion study includes Grossback, L. J. C. Christian (2004). 'Ideology and
Learning in Policy Diffusion.' American Politics Research 32(5): 521 -45.
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instruments, outcomes, [and] styles’ (Levi-Faur and Vigoda-Gadot, 2006). Workshop
leaders and practitioners alike could well refer to Evans and Davies’ (1999) more
extensive review of the literature and concepts, or Dolowitz and Marsh’s (1996;
Dolowitz, 2000; Dolowitz and Marsh, 2000) succinct although (now) aged literature
reviews of international policy transfer. Similarly, Stone (1999) has undertaken a review
of the literature in which she contemplates policy networks and the obstacles they face
in effective transfer. Another, one of the few studies that looks at policy transfer to
developing countries, concludes that pragmatic policies and effective expert networks
are of paramount importance (Cliff, et al, 2004; Ogden, et al, 2003).
3.5

The Importance of institutions
A frequently emphasised theme within the existing literature regards the importance

of institutions to road safety knowledge transfer because, in the words of Mohan and
Tiwari (1998: p.52);
Like all other developments in science and technology, traffic safety measures in
the [highly motorised countries] developed at certain historical junctures. They
have an imprint of the prevailing socio-economic embedded in them. When the
HMC [highly-motorised countries] policies and designs are transferred to
societies which have much lower per-capita incomes, then large parts of these
policies and designs are not successful.

Others, such as King (2006), have identified how various institutional differences––
rather than rates of per capita income exclusively––affect the policy outcomes of road
safety products and procedures when transferred to LDCs. In other policy areas such as
urban policy, transfer between jurisdictions with different political, social and economic
conditions also risks failure if such institutional differences remain unaccounted for
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(Hoyt, 2006). These problems are also echoed in the policy transfer literature. Dolowitz
(2003: p.107), for instance, argues that:
[I]t is important to stress that failure often results when policy-makers attempt
uniformed adaptation. In other words, while many ideas seem good in general, if
the possible complications of placing them in a foreign environment are not
examined and understood there is a greater likelihood of failure––just as there is
if those developing the new policy have not considered the purpose for which the
transfer took place… Similarly, it is often the case that too much is expected of a
transferred policy. The mere fact that something works in one system does not
indicate it will work the same in a different environment without going through
the normal adaptive processes an indigenous policy faces over time.

Why should adaptation be so important? The basic premise of the link between
regulatory capacity and technology transfer is neither complex nor controversial. Simply
put, in David’s words (2005), ‘a country’s present and future institutional capacity
ought to be considered highly relevant to the design of central aspects of the regime that
it uses to regulate technology transfer.’ In other words, the method of technology
transfer reflects the institutions of the recipient community (Kilbourne, 2005). To this
end, Newmark (2002: p.167-68) argues that policies ‘must be engineered and adapted to
the entity implementing the policy’:
[I]t is common to alter policy to suit the needs of the adopting agent. If a policy is
not adapted in this manner, policy failure may result. This is consistent across the
policy transfer and diffusion of innovation literatures.’

The institutional issues in technology include cultural issues (Gibson and Smilor,
1991), not least because, in the words of Frank Long (1979: p.261):
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The technology question in developing countries is socially complex…
Examining technology from a purely technical economistic perspective often
blurs a complete understanding of its wider social implications. A possible
solution for a broader examination is a multi-disciplinary approach.

The theme of institutional importance could be repeated ad nauseam: it is also
important essentially not because the products and processes are ineffective, but because
differing institutional environments need to be taken into account in the method of
policy implementation. If we fail to account for variations in institutions when
transferring technology, we risk wasting the potential of a proven product or procedure
simply because the method of implementation was poorly thought through. For this
reason, we have frequently returned to the theme of policy failure: because we are
considering the transfer of proven road safety interventions, the problems of new
technologies which can result in ‘unknown and unplanned deviations’ (Jagtman, et al,
2006) are largely irrelevant.
Least-developed countries usually have less developed institutions in comparison to
developed countries. The term least-developed countries is important because other
comparable terms, such as low-income countries, tend to de-emphasise the lessdeveloped state of many institutions, particularly that of public institutions. If lowincomes were the only problem facing LDCs there would be fewer knowledge transfer
problems to overcome. This is not the case, unfortunately. It is for that reason that such
an emphasis is placed on ‘improving governance’ or general ‘public sector capacity
building’ in LDCs (Lao People's Democratic Republic, 2006; World Bank, 2005).
This is not to deny the importance of available resources for technology transfer to
developing countries––indeed, ‘resource similarities’ may be a prerequisite of effective
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policy transfer according to some (see, for instance, Newmark, 2002). Cambodia’s
national police command is a case in point. Despite the millions of dollars spent funding
road construction, the police are severely under-resourced: no speed guns, breathalysers
or even safety equipment for night operations. Not even the directors of the Department
of Order have email or internet access––a cheap technology essential to such decisionmakers (Ali, 1989). Given the lack of resources, it should not be surprising that
Cambodia—like many LDCs—is pushing on a string to address blooming RTI rates.
Instead, the resource limitations must be taken into account when policies for road
safety technology transfer are analysed and implemented. Improving the capacity of
such public agencies is a challenge, but it is possible (Schneider and Heredia, 2003).
While it is not realistic, in the short-term at least, to increase per capita income
before transferring road safety technology, neither is it realistic to restructure the
internal political institutions of LDCs prior to implementing the technology as
Cunningham and Sarayrah (1994) have proposed. From a political perspective,
institutions are essential to sound policy implementation. Fortunately, the literature on
institutions in developing countries is voluminous (see, for instance, Bolin, 1984;
Jütting, 2003). Yet policy instrument choices can account for institutional issues: for
instance, policy-makers might choose to address policy problems through market,
political, or the adjudicative process––or any combination of these––or not at all
(Komesar, 1994). Some institutional variations that affect RTI programs––such as the
degree of the democratic nature of a given jurisdiction (Forjuoh, 2003)––are as difficult
to address as low per capita incomes. But we can identify and can target each
institutional variable, because:
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Process variables such as partisanship, competition, public opinion, interest group
strength, administrative or legislative professionalism, influence of policy
analysis, and so forth may be important in understanding the behavioural tools
embodied in policies…(Schneider and Ingram, 1990: p.522)

In accounting for various institutional differences––be they different degrees of
democratic freedom, parliamentary or federal/unitary design, national income or
governance standards, amongst others––we can make provision in our selection and
coordination of policy instruments. Even the effectiveness of instruments and
preferences of stakeholders can change over time (Schneider and Ingram, 1990).
Fortunately, policy-makers have an intrinsic understanding of their own institutions
which, when combined with effective policy analysis and consultation, can identify
most potential implementation problems. While more policy problems may emerge in
the evaluation of each implementation phase, effective amendments to the methods of
policy implementation can ensure most technology transfers will meet their potential.

Figure 10: Conflicting road signs common on the ADB section of AH17 (Photo M.Goodge).

For example, many technicians might consider the conflicting speed signs depicted
in Figure 10 to be a knowledge transfer problem amongst the contract stakeholders.
However, while many policy analysts would share the concern regarding the
implementation method, they might also ask whether a speed end zone sign is an
appropriate product in a country with low levels of road rules knowledge—that is,
would it more practical and effective to: a) dispense with the end zone signs at
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negligible net cost, or b) immediately find substantial funds to educate road users and
contractors. 5 In this sense, the policy analyst considers the problem as a combination of
coordinating the product and the method of its implementation.
3.6

The twin loops of technology transfer
To condense the analysis of the technology transfer process—of effectively

coordinating both the product/procedure and method—we can analyse the process as
twin loops (Figure 11).
Identified Technology
} Product/Procedure Loop

(Selection for transfer)

} Method Loop

Decision

Decision

Implementation
Analysis

Analysis
Evaluation

Figure 11: Twin Loops

Here, the left loop pertains to the product or procedure while the right loop
represents the method of implementing the transfer. The method loop is, of course, that
which predominantly corresponds to what road safety technicians most frequently
consider ‘knowledge transfer;’ and which is a primary concern of policy analysts.
Indeed, most policy stakeholders will find their greatest energy focused here for two
reasons: first, it should be a priority to ensure that the method of transfer is amenable to
the institutions of the jurisdiction and less liable to policy failure; and secondly because,

5

Knowledge and skills affect behaviour and compliance with safety laws according to the WHO. In
particular, according to Downing et al, interventions which are not self-enforcing, ‘such as road signs,’
need publicity to be most effective as unsafe behaviour in part ‘may be due to their lack of knowledge
about road safety rules’. See Downing, A. J., C. J. Baguley, and B. L. Hills (1991). 'Road Safety in
Developing Countries: An Overview.' Paper presented at the Nineteenth Transport, Highways and
Planning Summer Annual Meeting, University of Sussex, 9-13 September; WHO (2004). World Report
on Road Traffic Injury Prevention. Geneva, World Health Organisation.
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in most cases, we can assume that the products and procedures will require only minor
modifications as the technology has proven successful in other jurisdictions.
Although the product/process and the method of technology transfer are
implemented and evaluated together in the twin loops concept, each of the loops
represents a policy cycle with its own analysis and decisions. 6 This permits ongoing
improvements to the policy instruments and their coordination, which would facilitate
incremental improvements to technology transfer implementation. 7
Yet the loops are simultaneously separate and connected because, in Parsons’ (1995:
p.89) words, policy problems are not ‘necessarily demarcated: we do not know where
one problem begins and another ends. They overlap, intersect and bump into one
another.’ The twin loops are not intended as a model, but the concept will assist
stakeholders as they try to develop the most effective method of implementation
because both the product/process and method loops are simultaneously analysed as
individual and mutual policy cycles. It is a simple conceptual tool to assist policy
makers ‘monitoring the technology transfer process [to] ensure that the process is not
derailed,’ as Madu (1990) recommended.
3.7

Conclusion
The technology transfer process, and particularly the methods of implementation,

must address differences in institutional conditions between the supplier and recipient

6

Those familiar with the policy cycle literature would notice that other parts of the policy cycle have
been omitted here. The omission here is on the grounds of simplicity only. In fact, the twin loops can
easily accommodate the full policy cycle process.
7

This paper concentrates primarily on the policy methods of implementing road safety technology
transfer. However, Evans and Davies have produced an intuitive model of the policy transfer process
which includes the selection of the technology itself (see Evans, Mark, and Jonathan Davies (1999).
'Understanding Policy Transfer: A Multi-Level, Multi Disciplinary Perspective.' Public Administration
77(2): 361-85.).
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jurisdictions if the risk of policy failure is to be minimised. This is an imperative in the
effective transfer of road safety technology: the method is essentially a means of policy
transfer—or the means by which proven products and procedures can be effectively
implemented.
In the case of road safety, developed countries have had a number of years’ headstart on the design and development of road safety interventions when compared to
least-developed countries. Consequently and fortunately, most LDCs can now look to
developed countries for potential technology transfer solutions. In transferring road
safety technologies, policy-makers from LDCs can benefit from the previous successes
(and mistakes) that developed countries have experienced in addressing their road safety
solutions.
However, care needs to be exercised in ensuring that the product or process is
implemented using the most appropriate method: this is the focal point of knowledge
transfer. It is essential that the correct policy instruments are selected and properly
coordinated to ensure that the method of implementation takes account of the
comparative institutional and resource limitations: otherwise, the transferred
technology––which appeared so promising in another jurisdiction––may result in a
policy failure.
For this reason alone, stakeholders involved in the technology transfer process must
consider the associated methods of knowledge transfer: the ‘regulatory concepts,
practices, products, processes, techniques, and tools.’ It is of paramount importance to
bear in mind––at each step of the process––that road safety technologies consist of both
products and processes, and the methods of their implementation. This is the benefit
that the twin-loops concept offers for road safety stakeholders: it is a simple means of
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conceptualising the process of continuous evaluation of implementation methods in a
manner amenable to both policy theory and technology transfer theory.
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Case study: Two-wheel tractors

Original publication details: This chapter was originally published in an edited form as
‘Two-wheel tractors: Road safety issues in Laos and Cambodia,’ in Safety Science
(journal), doi:10.1016/j.ssci.2010.01.003. Section 1.1 has been added to relate the
chapter to the thesis argument.

4.1

Abstract
Two-wheel tractors are known by different names: iron-ox; walking tractor; Kubota;

mechanical ox; ox-machine; power tiller; rotary hoe, rotary plough, rotary tiller;
Rotavator, tok-tok; and so on. They are increasingly common throughout rural areas in
developing countries as they replace traditional ox-carts.
This paper describes two-wheel tractors, including their dual function as an
interchangeable agricultural implement and transport vehicle. Then an estimation of
traffic accidents and casualties in Laos and Cambodia is presented, followed by results
from a survey of 100 two-wheel tractor owners in Cambodia and Laos. The survey
results include how, when and where two-wheel tractors are used as vehicles; the extent
of drivers’ experience with motorised vehicles; vehicle safety standards and exposure
data; and the income effects of two-wheel tractor operation. This paper is of interest to
transport, agricultural and rural development authorities considering promotion and
regulation of mechanised agriculture with particular regard to road safety.
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4.2

Policy recommendations
Two major decisions must be made regarding the regulation of 2WTs. First, whether

night operations should be prohibited. Carts should be prohibited on sealed roads at
night. Such a ban supports the local situation and needs because it is formalising
existing behaviour, while governance is accounted for because drivers are already
largely compliant of their own volition. Drivers currently spend a lot less time travelling
at night—just 8% of the time travelled during the day (Figure 12). In addition, the time
2WTs spend parked on sealed roads at night is just 12% of the hours spent parked
during daylight. In fact, the median response to both driving and parking on sealed
roads at night was zero in both Laos and Cambodia. Given the relatively small
proportion of time that 2WTs spend on the road at night, a ban on 2WT access to sealed
roads at this time would require little behavioural change, and opposition to the ban
would likely be minimal.
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On average, how many hours a week is the 2WT:

Figure 12: Driving and parking on sealed roads during day and night (N=100)

The second decision is rather more complicated: clearly vehicle safety standards
need to be improved, but the schedule of reform and the process of implementation are
difficult issues. I am recommending the following vehicle safety requirements:
1. The 2WT and cart should be registered for road use as a single unit for a nominal
fee. This can be a one-off fee as in the case of Laos (US$7), or an annual fee as
in the case of Sri Lanka (up to US$15 per year).
2. The cart must display a number plate at the rear. The 2WT number plate design
should be reflective, but must be distinctive to preclude its use on other vehicles
with higher registration fees.
3. Registration should require an inspection of the ‘hitch’ connecting the cart and
tractor. Because of the low literacy rates, owners must be given a spoken
warning of this potential problem at the time of registration. The material needs
to be tailored to the literacy level of the audience (Carstens, 2004) , and it should

Case study: Two-wheel tractors

Matthew Ericson

74

be noted that the rates of total illiteracy are high in both Laos (28%) and
Cambodia (24%) (UNDP, 2008).
4. There must be a braking system for the trailer (a mechanical braking system is
acceptable), and a seat in the front of the cart so the driver can sit and control the
handlebars.
5. There should be at least one rear-vision mirror on the side which corresponds to
the driver’s side on other vehicles.
6. The rear and front of the cart should be fitted with red and white reflectors
respectively. The reflectors should indicate the width of the vehicle, and the
owner must be given a spoken explanation of the importance of visibility at the
time of registration. Front reflectors are particularly important as oncoming
vehicles frequently mistake 2WTs for motorcycles. Consequently, front
reflectors are mandatory in Sri Lanka (De Silva, 2008). It should be noted that
mandating reflectors and lights could be counterproductive if they justify and
consequently promote night driving.
In implementing these regulations, compliance must be cheap and easy for farmers;
and administration cheap and simple for the authorities. The 2WT reportedly increases
the net income of owners by an average $3.28 a month, so there is some leeway in terms
of imposing compliance costs. However, a timetable should be set out to implement
these regulations. Not only will it give current owners an opportunity to learn and
comply with the law, but manufacturers and retailers will have time to prepare
prescribed safety packages for distribution. Moreover, it is important that all vehicle
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safety standards be implemented as soon as possible because 2WT numbers are
increasing quickly, which adds to the number of vehicles requiring retro-fitting.

Figure 13: Lao farmers discuss a 2WT fitted with lights and mirrors (Photo: HIB)

As this is the first research on 2WTs, I have placed an emphasis on improving vehicle
safety standards because they are recognised as ‘a most effective strategy,’ and
increasing the visibility of vehicles like ‘animal carts’ is also recommended (WHO,
2004). However, as the recommended safety improvements are not yet proven effective
in the context of 2WTs, it is important that their implementation be monitored closely.
While the proven interventions are the most appropriate immediate response to an
emerging problem, it is also important to identify and monitor other innovations which
may prove more effective in improving 2WT safety. For instance, a province in Việt
Nam has requested car companies design alternative vehicles with improved safety
features (Việt Nam News Agency, 2009). 45

45

There are an estimated 50,000 ‘small-scale tractors’ Đắk Lắk province. They are estimated to
account for 10% of the motorised traffic on the province’s roads but account for only 4% of reported
accidents. See Việt Nam News Agency (2009). 'Tractor Drivers Threaten Traffic Safety.' Việt Nam News,
23 November.
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Finally I should like to make recommendations regarding both safer roads and safer
drivers. Road engineers could better provide for the use of 2WTs on sealed roads, which
frequently have drainage ditches that prevent 2WTs being parked off the road.
Moreover, a lack of available parking at markets has been noted (Goodge, 2007). These
engineering and design improvements may prove expensive.
Improving driver safety, on the other hand, is a time consuming exercise. However,
HIB has begun a Lao program for 2WT drivers including practical and theoretical
components such as vehicle operations and road rules. This is in addition to the
distribution of low-literacy printed educational material designed for the audience.46
Regarding future sales of 2WTs, it is important—from an implementation
perspective—to mandate that prescribed safety components are distributed by the
importer/distributor to the retailer with each gear section (gear sections have individual
identification numbers). In addition, monitoring and evaluation of the outcome of these
regulatory changes are an imperative, as is the commitment to enforcement.
There is a risk of implementation difficulties resulting from inadequate compliance
and enforcement of the regulations proposed here. However, difficulty in achieving high
compliance levels need not be considered implementation failure while progress is
being made. Indeed, it is arguably standard procedure to muddle though the policy
process by incremental adjustments (Lindblom, 1959). As an example, the 76%
compliance rate for vehicle registration in Laos is a reasonable outcome. Although
improved compliance rates should still be pursued, it compares well with the 60%
compliance rate in the Đắk Lắk province of Việt Nam, where the maximum load

46

Questions regarding HIB’s 2WT road safety program can be addressed to Ms Khammon Xaysavanh
(Road Safety Project Manager) by emailing Khammon.s@hilaos.org
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capacity of 750kg is also often exceeded by 1 to 1.5 tonnes (Việt Nam News Agency,
2009). While every effort should be made to avoid implementation failure at the first
attempt, the initial program can be reviewed and revised. Chapter 6 offers an example of
how initial implementation problems can be addressed.
To rely on the conventional transport-police partnership is too narrow a scope to
regulate 2WT operations: it will require a concerted and coordinated effort involving
agricultural and rural development agencies. Fleets of 2WTs have developed because of
the trend to agricultural mechanisation and in response to a lack of transport services in
rural areas. However, to emphasise these economic ends does not justify the risky
means: modern concepts of regulation remind us that homo economicus must be
restrained lest he harm others in his pursuit of happiness on the road to the market
economy. If safety makes concessions in consideration of agricultural production and
economic development, then surely the market can find room for safety.
4.3
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Case study: Overloading

Original publication details: This chapter has been accepted in an edited form for
publication in the Journal of Public Transportation as ‘Pickup modifications for rural
transport services: Wicked problems and the limits of road safety knowledge transfer’
(Manuscript ID: JPT13-3).

5.1

Abstract
Pickups provide vital rural transport services that promote socio-economic

development in developing countries, but passengers in pickup cargo areas are more
likely to be injured in traffic accidents. In Australia’s low-income aboriginal
communities, canopies have proven effective in limiting falls from pickup cargo areas
and providing some protection in the event of vehicle rollover. However, pickups fitted
with canopies in Cambodia are used to increase passenger capacity and carry heavier
and higher loads. This raises the pickup’s centre of gravity and increases the risk of
vehicle rollover. This paper examines how and why canopies are being used in
Cambodia. In doing so, it illustrates the limitations of evidence-based policy analysis.
Apparently tame policy solutions that have been successful in one context may prove
less effective, or even counter-productive, when transferred to a different social and
economic environment. Field research like that outlined here can reveal wicked
problems not anticipated by policy makers. The paper is a cautionary study in the
hazards of rational policy analysis in the development context.
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5.2

Introduction
Rural transport is an important driver of economic and social development in

developing countries, and pickups are a particularly effective form of rural transport
(Starkey, et al, 2002). In developing countries such as Cambodia, the pickup’s cargo
area is often modified to accommodate a dozen passengers or more on trips of 10 to 200
km, according to Starkey et al:
Pickups used in rural transport services may be fitted with passenger-carrying
benches and load-carrying roof racks. The size, speed, and flexible load potential
of pickups, and their ability to cope with poor roads throughout the year, make
them well suited to the long-distance transport needs of small, dispersed
communities. (2002: p.58)

Figure 14. Pickup taxi at Preaek Ta Meak ferry

The danger of riding in the cargo area of pickup trucks is a global problem, but has
special significance in developing countries (Nelson and Strueber, 1991). It is one
component of an increasing road safety problem which kills 1.2 million people every
year; over 90% of these deaths occur in developing countries (WHO, 2009). The single
greatest risk for cargo area passengers is falls and ejections according to the Committee
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on Injury and Poison Prevention (CIPP). Whether the pickup is overloaded or not,
unrestrained passengers in the cargo area are at much higher risk of death—up to eight
times higher than other vehicle passengers in the United States (CIPP, 2000). This is
because pickups have a relatively high centre of gravity and are susceptible to rollover
even without overloading or poor roads. The main risk factor is whether the load weight
is above the vehicle’s empty centre of gravity. Each additional cargo-space passenger
raises the pickup’s centre of gravity, and the shifting weight of unrestrained passengers
exacerbates the instability (Anderson, et al, 2000).
Effective implementation of policy interventions requires consideration of the
operating environment (Mohan and Tiwari, 1998). In developing countries, regulation
‘may improve vehicle safety at the expense of reduced service frequency or higher
fares’ (Starkey, et al, 2002). Nelson and Strueber calculated that road traffic injury
(RTI) in Papua New Guinea could be reduced by 27% if pickups were ‘limited to their
designed passenger occupancy,’ but concluded:
[S]imply banning passengers in the cargo beds of utility vehicles has little or no
chance of success. The resulting limitations on personal travel would be socially
and economically undesirable and the legislation virtually impossible to enforce.
(1991: p.116)

The research presented in this paper began with four suppositions. First, pickup
trucks are unstable, more so with additional loading. Second, open load space
restraints—or canopies—are a proven intervention in Australia. Third, regulating
pickup taxis could push the overloading problem into other areas—in particular, to the
other main form of public transport used in rural Cambodia, minibuses. Finally, policy-
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makers must consider the importance of rural transport to socio-economic development,
and the limited regulatory capacity of the Cambodian state.

Figure 15. Minibus at Preaek Ta Meak ferry

5.3

Review of the literature and operating environment

5.3.1

Australia and Cambodia compared

A canopy fitted to the pickup’s cargo area has proven effective in Australia. It was
implemented to address the problem of Australian aboriginal people being injured while
riding in the open cargo area of pickups. In the years 1990–94, aboriginal Australians
accounted for over 80% of cargo space fatalities where race was recorded (Hawkes,
2005). The Northern Territory legislated in 1994 to prohibit riding in a cargo space
without a prescribed canopy. This resulted in a 75% decrease in serious injuries and
fatalities (Macaulay, et al, 2003). Subsequently, all deaths—and all but one serious
injury—of cargo space passengers occurred in pickups not fitted with the canopies. The
policy’s effectiveness led to its diffusion to other Australian states with large aboriginal
populations, and reviews of the canopy intervention are universally positive (Joint
OECD/ECMT Transport Research Centre, 2006; Styles and Edmonston, 2006).
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Given the intervention’s proven effectiveness, it is a viable option for developing
countries. More importantly, the low living standards of aboriginal Australians are
comparable to ‘third world’ conditions (Macaulay, et al, 2003; Young, 1995). The
Northern Territory Road Safety Taskforce (2006) notes risk factors in Australia’s
aboriginal communities including: poor quality roads; lower vehicle ownership rates; a
lack of driver training; an older fleet of often unroadworthy vehicles; and a lack of
vehicle maintenance skills. These contextual limitations are also found in Cambodia, all
of which augers well for the transfer of canopies to Cambodia’s pickup taxis.
Consequently, the Australian canopy intervention fits the World Health Organisation
(WHO, 2004) criteria for a sound road safety intervention: it is both evidence-based and
suitable to local conditions in Cambodia.
Cambodia is a low-income country with a gross national income of US$540 per
capita (World Bank, 2007c). Eighty per cent of Cambodia’s 14 million people live in
rural areas where roads are in a poor state, and traffic levels are reduced by the poor
roads and low incomes (World Bank, 2007a). Cambodia’s vehicle ownership rate is
low, its fleet of transport providers ‘fragmented,’ and most vehicles are aged and
overloaded. The principal alternatives to pickups include large air-conditioned coaches
(essentially luxury transport 47 ) and minibus taxis.
Knowledge of Cambodia’s rural transport industry is limited, with the most notable
research undertaken by Rozemuller and colleagues in the early 2000s. Their research in
Kampot province revealed that pickup taxis carried 13% more passengers than minibus
taxis; but 5.4 times the weight (2002b). Moreover, all vehicles, and particularly pickups,

47

An air-conditioned coach ticket to Phnom Penh from Kampong Cham costs a fixed price of 10,000
riel, while a pickup or minibus taxi costs around 5,000 riel. However, prices for taxis are negotiable and
greater discounts are available to customers willing to ride on the roof or bonnet.
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travel less in the wet season. The reason is counterintuitive: minibuses are essentially
limited to good sealed roads and are consequently less affected by the rainy season than
pickups, which operate more on the poorer—often unsealed—roads. Starkey et al
(2002) confirmed that passengers prefer pickups to minibuses where the road is in poor
condition.
5.3.2

Overview of public transport safety regulations

There were 26 deaths and 218 injuries to pickup and minibus occupants reported in
2006 (HIB, 2007c), although only casualties recorded in Phnom Penh were reported.
The proportion of injuries suffered by cargo-space occupants is not known. Cambodia’s
rural public transport industry faces few regulatory imposts in a country with weak
governance capacity (ranked at the 18th percentile, see World Bank, 2007d). The
Ministry of Rural Development’s (MRD, 2006) primary overloading concern regards
damage to infrastructure but otherwise pursues a ‘non-intervention strategy.’ The
Department of Land Transport is principally responsible for transport regulation, and
police from the Ministry of Interior are charged with enforcement. Coordination of rural
public transport safety regulation is nearly non-existent. This has diminished the
compliance and enforcement of current regulations (Hun Sen, 2007).
Cambodia’s rural transport providers are subject to very few specific regulations.
Pickup and minibus drivers must hold a driver’s licence, and their vehicle must be
registered and display a number plate. Non-compliant drivers receive informal fines of
around 5,000 riel (about US$1.25). In addition, taxi drivers using some Phnom Penh
taxi stations—which can best be conceptualised as bus terminals—are usually required
to paint their vehicles with a yellow stripe and the word ‘taxi’ on the side. Most taxis
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display maximum passenger numbers (5), vehicle tare and gross mass weights, but these
are nominal and not enforced.
The pickup taxis run regular routes—like a bus service—but collect and deliver
passengers on request. There are five common pickup modifications made to increase
carrying capacity. First, longitudinal chassis reinforcement has been undertaken by
welding bars along each underside of the vehicle’s frame between the front and rear
wheels. Second, the tailgate has been reinforced and a rope or chain used to increase its
load capacity. Third, additional leaf springs have been added to the rear-suspension
(most vehicles had eighteen springs). Fourth, drivers use heavy-duty tyres, the most
common being the Firestone CV9000 light truck tyre. The fifth vehicle modification is
the canopy (Figure 16). Consultation with drivers at Psar Thmei taxi station revealed
that canopies are manufactured to common designs in provincial workshops and cost
around US$450 fitted. 48

Figure 16. Common canopy design

It is thought that the number of taxis with canopies had been increasing for a decade
or more, possibly as drivers installed canopies to carry more passengers and more

48

By comparison, the Western Australia canopy cost around US$1,350 (or more) to be fitted Vehicle
Safety Branch (2002). Requirements for Enclosing Vehicle Load Spaces for Passengers. Vehicle Safety
Branch Information Bulletin No IB-103A (Nov 02). Welshpool, Department for Planning and
Infrastructure.
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goods. The logic is as follows: placing the passengers’ cargo on the canopy roof would
free-up more space for additional passengers in the cargo area. Thus a new challenge
emerged: the canopy which had proven so effective in Australia might be exacerbating
the overloading problem in Cambodia. Not only might the canopy increase the number
of potential causalities in the case of an accident, but the pickups carry more weight at a
higher centre of gravity.
The use of Australian-style canopies was being considered because the risk of falls
from the cargo area outweighs the risk of injuries within the canopy, and because of its
proven success in Australia. We now need to consider if the canopy reduces the risk of
injury, or exacerbates that risk by increased overloading in the Cambodian context.
5.4

Research Method
The literature review identified problems and potential solutions to passengers riding

in the cargo areas of pickups. Then informal stakeholder consultation in Cambodia was
undertaken. This included around 50 hours of discussions with academics, government
agencies, non-government organisations, and eventually taxi drivers and their
passengers. The central concern of the research—whether the cargo-space passenger’s
injury risk might be increased by the use of canopies—emerged during this consultative
research period.
5.4.1

Survey Method

A survey was undertaken in September 2007 at three Kandal province ferry
crossings (Preaek Ta Meak, Svay Ath and Ruessei Chrouy). Structured questionnaire
interviews were conducted with 25 drivers and 100 passengers using easterly routes
plied by taxis between Phnom Penh and the eastern provinces of Kampong Cham, Prey
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Veng and Svay Rieng. The interviews were conducted by a four-member team from the
Coalition for Road Safety (CRY), using two questionnaires prepared for passengers and
drivers respectively. The sample group was selected on the basis of convenience,
because taxis on these routes were required to stop at the Kandal ferry terminals, and the
terminals were easily accessible from the researchers’ Phnom Penh base.
There was no sampling frame as the number of taxis using each ferry was not
initially known. Consequently, the sample size at each ferry was calculated on the
estimate of ferry staff while the survey was being undertaken. The sample taxis—which
could be travelling in either direction—were selected by convenience: the nearest taxi
would be selected when an interviewer was not conducting another survey.
The sample of 100 passengers was randomised by selecting the adult passenger
seated in the middle of the row closest to the interviewer’s approach. The passenger
survey included 100 adult taxi passengers of both pickups and minibuses because
potential side-effects resulting from regulatory change would be high if there was any
substitution effect (that is, passengers can choose between minibus and pickup
services). The sample selection process for the 25 pickup taxi drivers mirrored the
process used for passengers. Table 8 specifies the sample distribution among the three
ferry sites.
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Table 8: Passenger and driver sample groups by ferry site
Ferry site

Taxis per day (est.)a

Passengers surveyed

Drivers surveyed

N

%

N

%

N

%

Preaek Ta Meak

90

42

42

42

11

44

Ruessei Chrouy

87.5

41

41

41

10

40

Svay Ath

37.5

17

17

17

4

16

Total

215

100

100

100

25

100

a. Where ferry staff provided a range, such as ‘35-to-40 taxis a day,’ their estimate is presented as an average.

The survey data was entered into SPSS and checked by CRY staff using the paper
questionnaires. The data was then categorised and coded to develop a codebook (value
and label). The final data analysis consisted primarily of case summaries and descriptive
statistics including cross-tabulations.
5.4.2

Limitations

There are two major limitations to the survey results. The first is the small driver
sample size, which should be considered an indicative consultative survey intended to
inform policy proposals. The second is the method used to estimate the weight of goods
carried by taxis: drivers and passengers were asked to estimate the weight of their cargo
loads. This was the most practical means given the nearest weighbridge is located a
number of kilometres north of the Kandal ferries in Kampong Cham province.
Moreover, as only heavy vehicles were required to stop at the weighbridge, the
inconvenience of stopping taxis solely for the purpose of this research was considered
too burdensome.
5.5

Survey Results
The average pickup truck was built in 1995. The canopy cost drivers an average of

US$455 fully fitted, and drivers spend an average of $49.60 each year to maintain the
canopy. Drivers had an average of eight years experience driving taxis, and began using
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canopies five years previously. The drivers said they carried 25 passengers plus 1612 kg
of freight on an average trip. The drivers estimated their vehicles’ payload capacity at
an average 2475 kg, and stated their recommended vehicle payload at three and four
times that recommended by Nissan and Toyota respectively (Table 9).
Table 9: The pickups and their payloads
Recommended payload (kg)

5.5.1

Vehicle Make

Frequency

Isuzu

Driver

Manufacturer

3

2750

-

Nissan Kingcab

11

2582

635

Toyota Tacome/Hilux

11

2318

771

Average

-

2550

703

Passengers and their luggage

Each surveyed taxi carried an average of 16.7 adult and 2.7 child passengers in the
cargo-area. (Note the discrepancy between the drivers’ response that their pickups
usually carried 25 passengers. This is because only cargo-area passengers were recorded
by the survey team, while drivers were asked to estimate the average number of
passengers, including cabin passengers.) The average passenger respondent was aged 36
years and 53% were female. The average passenger carried 38 kg of luggage and 16%
were travelling with one or two children aged less than 15 years.
If we assume the 16.7 passengers weigh an average of 65 kg each, and each of the
2.7 children weighs 25 kg, then the average pickup has 1152 kg of passengers in the
cargo area. If we add the passengers’ aggregate luggage of 635 kg, then the taxi is
carrying 1787kg. This does not, of course, include unaccompanied cargo, or the
passengers, driver and offsider within the cabin.
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Passengers using both minibus and pickups were asked, ‘on average, how many
times do you travel by pickup taxi each month?’ Pickup passengers travelled 60% more
frequently by pickup than minibus passengers (Table 10).
Table 10: Average frequency of passenger journeys per month by vehicle
Vehicle Type

N

Minibus

Frequency of travel (per month)
Sum

Mean

9

44

4.9

Pickup

91

765

8.4

Total

100

809

8.1

Passengers were asked their reason for travel. Their responses have been classified
into four categories: Economic, such as ‘to sell things at market’ or ‘buy fishery
equipment;’ Health, such as ‘coming back from the hospital;’ Social, such as travelling
‘to the pagoda to perform a ritual;’ and Not Classified where the response was—in
every case—‘returning home.’ Most passengers were travelling for social reasons
(Table 11). However, comparing ‘reason for travel’ with travel frequency reveals that
passengers travelling for economic reasons represent less than one-third of passengers
but two-thirds of the market. Combining the respondents’ reason for travel with their
luggage weight, we find economic travellers’ luggage is 2.5 times the average weight.
Economic travellers are an important part of the market. They represent 66% of
journeys, and carry 77% of the luggage weight. Moreover, business travellers almost
exclusively used pickups rather than minibuses for 97% of their journeys.
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Table 11: Luggage weights and monthly travel frequency by reason for travel
Reason for travel

N

Social

Travel frequency (per month)

Luggage weight (kg)

Mean

Sum

% of sum

Mean

Sum

% of sum

42

4

167

20.6

8.7

364

9.6

Economic

30

17.9

537

66.4

98.0

2940

77.3

Health

9

2.8

25

3.1

0.1

1

0.0

Not classified

19

4.2

80

9.9

26.2

498

13.1

Total

100

8

809

100

38

3803

100.0

Why would passengers choose a minibus over a pickup, or vice versa? The most
common reason is because 84% of passengers have no alternative (Table 12).
Table 12: Passengers’ reasons for using the vehicle type (N=102)
Respondents traveling by

Classified response

5.5.2

Total (%)

Minibus (%)

Pickup (%)

No alternative

7.8

74.5

82.4

Price

0

6.9

6.9

Taxi has a canopy

0

2.9

2.9

Convenient departure time

0

2

2

Prefer the driver

0

2

2

Driver is safe

0

2

2

Other

1

1

2

Total

8.8

91.2

100

Canopy preferences

Canopies are thought to provide passengers with additional room for luggage and
protection from sun and rain. Travel by pickup with canopy is preferred by 77% of
business travellers, presumably because of the additional cargo capacity. However,
when the classified reasons for preferring a vehicle type are compared with the
respondents’ reasons for travel (Table 13), we find business travellers do not rate the
canopy’s increased cargo capacity as highly as other passengers.
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Table 13: Reason for preferring vehicle type by reason for travel
Reason for travel (classified) (%)
Health

Social

Economic

Not classified

Total

No answer

5.4

15.2

12.5

11.6

44.6

Protection from elements and dust

2.6

14.3

8.9

3.6

29.5

Safety (incl. overloading)

0

4.5

1.8

2.7

9

Increased luggage capacity

0

4.5

1.8

1.8

8.0

Price

0

1.8

3.6

0

5.4

Other

0

2.7

0.9

0

3.6

Total (N=112)

8.0

42.9

29.5

19.6

100

Passengers were asked why the canopy was important. The possible explanations
identified during consultation were put to passengers in the form of Likert-scale
questions. Passengers considered the canopy most important because it affords
protection from the elements. Safety was least important (Table 14). These are stated
preferences in the absence of choices and perfect knowledge.
Table 14: Reasons passengers consider a canopy important
Average response
Protection from the sun and rain

6.7

Passengers can put their luggage on the roof

6.2

It is safer if there’s an accident

5.3

7.1
6.8
7.1
5.1
6.8
6.7
6.4
4.7
5.6
5.6
5.6
4.1

Reason for travel
Economic
Health
Social
Not classified
Economic
Health
Social
Not classified
Economic
Health
Social
Not classified

These results can be compared with passengers’ general assessment of the
importance of having a canopy (Table 15). This question was asked after the responses
presented in Table 14, so passengers had some prompt as to the canopy’s potential
benefits. The notable result here is that economic travellers ranked the overall
importance of the canopy at the average for all passengers, while their ranking of each
category’s importance was the highest (Table 14).
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Table 15: Importance of the pickup canopy to passengers
Average response

Is it important that the pickup truck has a canopy?

6.8
7.1
6.9
5.2

6.8

Reason for travel
Economic
Health
Social
Not classified

Finally, drivers were also asked ‘why a canopy is being used.’ These questions
correspond with the passenger preference questions which have been classified as
shelter, load capacity and safety (Figure 17). The average responses—which do not
account for the lower proportion of driver responses—indicate that the most important
reason is increased load capacity. Passengers rated shelter from the elements most
important, while drivers rated load capacity as the most important reason for installing a

5.3 5.5

Average

5.8

Passenger

Average

Passenger

6.2 6.6

Driver

Average

6.7 6.8

Driver

8.2
7.2

Passenger

10
9
8
7
6
5
4
3
2
1
0

Driver

Likert-scale response

canopy. Safety, on all accounts, comes last.

Shelter from Load capacity Safety in an
elements
accident

Figure 17. Rating of reasons for preferring a canopy (N=25 drivers+100 passengers)

5.6

Conclusion
There are four important survey results. First, passengers travelling for economic

reasons constitute 66% of taxi passengers and account for 77% of the accompanied
cargo. Second, taxi operators and passengers believe that installing a canopy is
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important because it increases load capacity and improves passenger comfort. Safety
ranks last as a factor in drivers’ and passengers’ canopy preferences. Third, while the
canopy is likely to reduce falls and injuries, it is exacerbating the overloading problem
and likely to result in more rollover accidents. Finally, while the general under-supply
of rural transport services in developing countries is well documented, the finding that
84% of passengers in the Kandal sample have no alternative transport choice was
unexpected.
As it is particularly important to discourage overloading, policy needs to balance the
perceived cargo-carrying benefits of both drivers and economic travellers using canopyfitted pickups. These are rather complex policy considerations, and not foreseen in the
initial comparison of the conditions in Cambodia and Australia’s aboriginal
communities. However, following the Cambodian fieldwork, we returned to the
published literature on the Australian intervention to better understand the Australian
context—and the literature revealed nothing to inform further policy development in
countries like Cambodia. Further analyses of the successful Australian intervention is
needed to understand both the reasons why aboriginal people were using pickups for
transport, and why the canopy intervention seems to have been successfully
implemented without overloading becoming a problem.
5.6.1

Discussion: From tame solution to complex problem

The trial and error progression of this exploratory policy research highlights the
evolving method of adapting to new information. The definition of a policy problem—
the ‘first condition of an intervention’—determines how a proposed course of action is
formulated, but also tends to narrow thinking about solutions (Dery, 1982). Indeed, one
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of the greatest challenges faced was understanding the contextual problem, which
requires ‘sensitivity to the scientific, economic and bureaucratic aspects of the whole
perceived problem’ (Primm and Clark, 2000). In essence, both the problem definition
and the research method emerged from a simultaneous process of learning and adapting.
Researchers traditionally define a problem before devising their method of research, but
this can fail when public policy problems are ill-defined. In Wayne Parsons’ (1995)
words, ‘we do not know where one problem begins and another ends. They overlap,
intersect and bump into one another.’ For this reason, the research method of ‘muddling
through’ is common with policy research (Lindblom, 1959).
Why did a proven road safety intervention result in such a complex policy issue?
The initial evidence and comparison of operating environments led to a confident
proposition that the Australian canopy intervention would be effective in Cambodia.
The answer is that we were initially considering a tame engineering solution to what
emerged as a socially complex ‘wicked problem.’ Wicked problems are hard to define,
have no clear solution and—because they are socially complex—are often multi-causal
involving interdependent issues which frequently result in unforeseen consequences. As
opposed to a tame problem, such as a neatly defined engineering problem, resolving
socially complex wicked problems is difficult because:
They require thinking that is capable of grasping the big picture, including the
interrelationships among the full range of causal factors underlying them. They
often require broader, more collaborative and innovative approaches. This may
result in the occasional failure or need for policy change or adjustment.
(Australian Public Service Commission [APSC], 2007: p.iii)
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Most road safety experts maintain that more emphasis on scientific tame solutions is
needed (Hauer, 2005; WHO, 2004). The contrasting approaches to tame and wicked
problems were emphasised by Kreuter et al, who argued that policy-makers and other
stakeholders ‘cannot expect to effectively resolve [wicked problems] by relying solely
on expert-driven approaches to problem solving.’ This is because;
By comparison, problems in mathematics, engineering, and chemistry while
certainly complicated and technically demanding are ‘tame’ to the extent that the
problems themselves can be clearly delineated (and solved) by experts who
produce clear, workable solutions using analytical approaches of their disciplines.
(Kreuter, et al, 2004: p.442)

Rittel and Webber (1973) argued that direct application of engineering thoughtways
to policy problems can result in harmful and dysfunctional solutions, claiming ‘it makes
no sense to talk about “optimal solutions.”’ There have been attempts to redefine
community safety programs as wicked problems (see, for instance, Binder, 2002).
However, the predominant approach to public health largely remains one of ‘scientific’
or ‘evidence-based’ policy (see, for instance, WHO, 2008), including the subfield of
road traffic injury prevention (WHO, 2004).
This paper is a cautionary study in the hazards of rational policy analysis in the
development context. The success of canopies in Australia and the comparable
operating environment in Cambodia offered a promising solution. Had the analysis been
limited to this evidence, we would not have recognised the extent of the complex
impediments to the transfer of the canopy intervention. Had we not ‘muddled through’
the research process, we would likely have made rational evidence-based policy
recommendations with fatal unforeseen consequences.
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The Australian canopy invention cannot simply be transferred to Cambodia, because
the Cambodian context is more complex. Although the canopy is proven to protect
Australian aboriginals in an accident, it allows heavier and higher loading in Cambodia
which raises the pickup’s centre of gravity. By increasing the passenger capacity the
canopy also places more people in danger. This conclusion is partly attributable to the
economic constraints of an undersupply of transport services and poor roads—although
these were problems also identified in Australia’s indigenous communities. To a lesser
extent, poor governance and inadequate coordination between government agencies also
hamper effective implementation. The message for students and practitioners alike is
that there must be some limit to the conventional use of evidence-based prognosis and
prescription: simple solutions will often work for tame problems, but they can rarely be
found for complex problems.
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Case Study: Helmets

Original publication details: This chapter was originally submitted as The
Implementation Problem: Cambodian and Lao Helmet Policies in Comparative
Perspective, peer-reviewed paper presented at the Australian Political Studies
Association Annual conference, Sydney, 27-30 September 2009. The conference paper
remains unpublished because a modified version of this chapter has since been
submitted to Social Science & Medicine (journal) as ‘Comparing helmet intervention
outcomes in Laos and Cambodia: A case study in prescriptive global health policy?’
(Manuscript ID: SSM-S-09-02785).

6.1

Abstract
This article compares the implementation of a simple road safety intervention—the

mandatory wearing of helmets by motorcyclists—in the two developing countries of
Cambodia and the Lao PDR. The analysis uses established policy concepts as a means
of explaining how policy styles and stakeholder complexity affect policy decisions (and
non-decisions), instrument selection and outcomes. In particular, the Howlett and
Ramesh model of subsystem policy-making is used to examine how stakeholder
networks and institutional constraints affect policy outcomes. The paper explains how
and why differences emerged between policy prescription and practice in the two
countries. The discussion considers whether helmet program advice over-emphasises
rational models of public policy, and recommends more pragmatic advice be offered to
road safety policy-makers.
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6.2

Introduction
This paper presents a comparative empirical analysis of the implementation of

mandatory motorcycle helmet wearing policies in the Lao PDR and Cambodia, two
least-developed countries in mainland Southeast Asia. It highlights the effect of
institutional constraints and policy subsystem complexity. In the words of Kim Jraiw;
Many of the problems encountered with road safety are predominantly
institutional in nature, with fragmentation of responsibility, inadequate
coordination, insufficient information, inadequate road audit, lack of detailed
plans, as well as shortages of staff and resources. (2002: p.9)

Helmet wearing policies have been effectively implemented in developing countries
such as Thailand (Forjuoh, 2003)—a neighbour of Cambodia and Laos—and are
endorsed by organisations such as the World Health Organisation (2004, 2006). The
effectiveness of helmet wearing depends on three essential factors: helmet standards,
sound regulations and high levels of compliance. Helmet policies will only be effective
if helmets are of reasonable quality and are worn—both of which require enforcement.
Without effective methods of implementation, the value of the intervention is
undermined.
6.3

Analytical Framework
To compare implementation in Laos and Cambodia, this paper applies concepts of

policy analysis which is multidisciplinary, problem-based and normative. Policy science
should ‘recognise the impossibility of separating goals and means, or values and
techniques, in the study of government actions’ (Howlett and Ramesh, 1995, hereafter
referenced as H&R).
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By accommodating competing theoretical notions in a synthesised conceptual
model, Howlett and Ramesh emphasise the importance of policy subsystems and their
interaction with the political environment. Unlike the broader policy community or
network, a policy subsystem is made up of the most influential state and societal actors
dealing with a public problem. These are principally interest groups, research
organisations and the mass media, and—most importantly—government officials, as
policy is the domain of government, and the bureaucracy is ‘the key actor.’ The state’s
capacity is affected by the extent of its autonomy because:
Concentration of power in only a few agencies reduces occasions for conflict and
permits long-term policy planning, Diffusion of power, in contrast, fosters interagency conflicts and lack of coordination. (H&R: p.64)

The process of policy formulation involves selecting the means (instruments) to
address the problem at hand. We can conceptualise these instruments on a continuum
between compulsory and voluntary (Figure 18).

Voluntary
instruments
Mixed
instruments
Compulsory
instruments

X Family and community
X Voluntary organisations
X Private markets
X Information and exhortation
X Subsidies
X Actions of property rights
X Tax and inner charges
X Regulation
X Public enterprises
X Direct provision

Figure 18: Continuum of instruments (Source: H&R)

The capacity to use these instruments depends on subsystem complexity and the
state’s capacity to overcome constraints (Table 16). Where state capacity is limited by a
complex subsystem and low state capacity, the voluntary, community or family-based
instruments are likely to be preferred because they require little active government
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involvement. On the other hand, a less complex policy subsystem is more likely to
result in the use of mixed instruments.
Table 16: Instrument preferences (Source: H&R)
Policy subsystem complexity
High

Low

High

Market
instruments

Regulatory
instruments

Low

Voluntary
instruments

Mixed
instruments

State capacity

Howlett and Ramesh accommodate the most common models of policy analysis—
rational and incremental—at opposing ends of a continuum. The optimal model of
policy-making is rational: it scientifically analyses the available options to formulate the
most effective policy. However, the model that describes the process of decisionmaking is incremental: policy-makers do whatever is possible given real-world
limitations.
Howlett and Ramesh accommodate both models in this way: if the policy subsystem
is simple and the constraints of implementation are low, then the policy outcome will
likely be rational (Table 17). Closer to the optimal rational model, bounded
rationality—or a satisfycing search—characterises policy decisions based on an effort to
‘satisfy whatever criteria decision-makers set for themselves.’ Further along the
continuum—and closer to the incremental—is optimising adjustment, which is more
pragmatic. Finally, at the most practical and least ‘scientific’ point on the continuum is
the incremental style, which we would expect in situations of high subsystem
complexity and restraints. The style of policy-making will affect both the selection of
instruments and their implementation.
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Table 17: Basic decision-making styles (Source: H&R)
Subsystem complexity

Severity of
constraints

6.3.1

High

Low

High

Incremental
adjustment

Satisfycing
search

Low

Optimising
adjustment

Rational
search

Implementation and the Limits of Analysis

Howlett and Ramesh warn that implementing a program is not simple, and that
‘many noble efforts on the part of government and citizens to create better and safer
worlds have foundered on these “realities of implementation.”‘ Pressman and
Wildavsky (1984) defined implementation using a simple dictionary term: ‘to carry out,
fulfill, produce, complete.’
Ostensibly sound policies can encounter practical problems in implementation, and
impediments need not actually exist: options can be excluded simply because policymakers believe they are unworkable. In this sense, ‘perception is just as real as reality’
(H&R: p.123-24). Such gloomy predilections find their roots in Cobb and Elder (1983)
who point out that proponents must ‘win’ at every stage of the policy process, but only
one opponent need ‘win’ at any stage to thwart implementation.
Fundamental to implementation analysis is whether the stated policy objective is
being pursued. Consequently, confounding questions of non-implementation and nondecisions arise. There is no clear delineation between policy formulation and
implementation because the ‘artificial records of government’—such as laws and public
declarations—often ‘do not reflect the unencumbered will of government’ (H&R). It is
consequently

difficult

to

distinguish

between

decisions

and

implementation and non-implementation, and implementation failure.
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Non-decisions are a confounding element in policy analysis (Parsons, 1995). The
most simple means of conceptualising a non-decision is Harold Wilson’s truism that ‘a
decision deferred is a decision made’ (cited in Bridgman and Davis, 2000). Yet a more
nuanced definition is offered by Bachrach and Baratz (1970: p.44), specifically:
[A] decision that results in suppression or thwarting of a latent or manifest
challenge to the values or interests of the decision-maker. To be more nearly
explicit, non-decision making is a means by which demand for change in the
existing allocation of benefits and privileges in the community can be suffocated
before they are even voiced; or kept covert; or killed before they gain access to
the relevant decision-making arena; or, failing all these things, maimed or
destroyed in the decision–implementing stage of the policy process.

Non-decisions and non-implementation are major hurdles for policy analysts
presented with intangible or speculative evidence: explaining precisely why policies
evolved is difficult when evidence is absent, subjective or counter-factual. We must
nevertheless be cognisant of the potential for policy to be pursued through nondecisions or non-implementation.
6.4

Case Studies
Cambodia and Laos are relatively poor countries with low governance capacities.

Table 18 shows the governance rankings of Cambodia and Laos, with the United States
and Sweden included for comparison. Laos has a gross domestic product per capita at
purchasing power parity of US$1,900, while Cambodia’s is US$1,800 (CIA, 2008).
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Table 18: Governance Percentile Ranks, 2006 (Source: World Bank, 2007d)
Government
Effectiveness

Regulatory
Quality

Rule of Law

Average

Lao PDR

18.5

14.1

17.1

16.6

Cambodia

15.2

26.8

12.4

18.1

United States

92.9

93.7

91.9

92.8

Sweden

96.7

92.7

96.7

95.4

Both Laos and Cambodia have unitary governments, limited democratic freedom
(Freedom House, 2008) and relatively powerful executives (Transparency International,
2007). Laos is a single-party state with an eighteen-member Council of Ministers which
oversees thirteen senior ministers ('Laos: Political Structure', 2007). Cambodia has 334
senior ministers (almost three times the number of National Assembly members) and
186 cabinet positions (about 50% more than the Assembly) ('Cambodia: Political
Structure', 2007). While Cambodia’s government has ‘over-staffed but unattended
ministries’ (Phann and Shaw, 2005) and is more top-heavy than Laos, this is a
negligible difference when compared to the similarities. We are consequently
considering two comparable countries with relatively few resources, poor standards of
governance and strong, centralised executives.
Nevertheless, the difference between the two countries’ helmet policy outcomes is
marked. As Figure 19 illustrates, the highest recorded helmet-wearing rates have been
24% in Phnom Penh (June 2008) and 76% in Vientiane (May 2008).
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Figure 19: Helmet-wearing rates in Phnom Penh and Vientiane (Source: HIB)

While Vientiane has achieved higher helmet use rates, Phnom Penh’s helmet
awareness campaign was given as an Example of a Successful Road Safety Intervention
by the Cambodian government on the basis of increasing use from 7% in 2004 to 21%
in 2006 (Vong, 2007).
6.4.1

Policy Advice—Arrive Alive and the Helmet Manual

Both Laos and Cambodia have been guided by numerous sources of external advice,
with two documents worthy of particular mention. The first is the ADB-ASEAN
(2005a) Arrive Alive strategy, which argued that ‘simply enforcing’ helmet use could
result in improved road safety. The policy could be implemented ‘even with the very
limited resources available.’ For instance, it was recommended that Cambodia ‘train
traffic police, and provide them with the necessary modern equipment.’ There was no
requirement for ‘expensive equipment.’
Laos and Cambodia have also received advice in the form of the Helmet Manual,
published by a consortium of Global Road Safety Partnership (GRSP) members to
advise on increasing helmet use (WHO, 2006). The Manual has its roots in the World
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Report (WHO, 2004), which offered policy-makers general advice on addressing road
traffic injuries. The Manual ‘arose out of the numerous requests to the WHO and the
World Bank from road safety practitioners around the world asking for guidance in
implementing the Report’s recommendations’ (p.xvi). The Manual recognises that
‘political support is fundamental to sustained outcomes.’
While the Manual proclaims that it ‘is not intended to be prescriptive,’ it is. The
purpose is ‘to provide advice on how to increase the use of helmets,’ including ‘how to
design and implement a helmet programme’ (p.55). In a stereotype of the rationalcomprehensive policy model, the Manual specifies how comprehensive program
analysis should detail a plan supported by data:
The plan will identify the problem, state the objectives, select the dominant
method for reaching objectives, describe in details the activities, and specify the
timing. Based on the plan, a formal project proposal will be written. This
proposal will detail the whole project cycle, [and] what activities will be carried
out at each stage…(p.61)

The Manual says data should be ‘appropriate, accurate, complete, and reliable’
(p.28). For instance, helmet observational guidelines include motorcycle registration
details, engine capacity and whether its lights were on or not (p.40). Precisely why such
‘complete’ data is ‘appropriate’ is not justified.
Regarding stakeholders, the Manual recommends a broad-based network of
participants, including central actors like police as well as marginal actors such as major
employers. The Manual states that ‘research has shown that when many groups are
involved in improving road safety, and successfully share the responsibilities, the
effects are much greater’ (p.51). Of course, the caveat here is successfully sharing
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responsibility. The two cited references in this regard are Tingvall (1997), which
includes no analysis of interest group interaction, and Lonero et al (2002), which was
never published (personal correspondence with Transport Canada, dated 27 March
2008; and Larry Lonero, dated 8 April 2008). While both papers are notable for their
policy insights, they do not purport to assess how interest group structures affect
implementation. Rather, Lonero presents a dynamic agenda-setting framework which
later emerged in an AAA Foundation publication (Lonero, 2007); and Tingvall
articulated the landmark Vision Zero strategy for the first time. Neither Lonero nor
Tingvall challenge Pressman and Wildavsky’s (1984) assertion that fragmentation of
power, the complexity of joint action, and the multiplicity of decisions and decisionmakers reduces the probability of success and delays the process of implementation.
6.4.2

Road safety politics

Both Laos and Cambodia have published road safety policy plans. The Lao PDR
(2005) prioritised infrastructure in its Road Safety Strategy when it specifically gave
precedence to ‘infrastructure as the fundamental prior task.’ That is, the infrastructure
emphasis was about road creation not safety within infrastructure. Indeed, the ADBASEAN (2005b) Lao country report observed that ‘road safety is not given much
priority.’
The Lao also engage in conventional agenda management, by using selective data
for instance. The government highlighted helmet use rates of 70% in Vientiane in July
2005 (Noradeth, 2006), yet Handicap International Belgium (HIB, 2005b) observational
counts recorded rates of 37% that month. With similar statistical gymnastics, the
government claimed that ‘in 2001, the rate was 19 fatalities per 10,000 registered
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vehicles, and in 2006 the rate was down to eight fatalities per 10,000 registered
vehicles’ ('UN Global Road Safety Week Opens', 2007). This is an excellent result, but
more likely attributable to the 257% increase in registered vehicles between 2001 and
2006. Indeed, the fatality rate per 100,000 population increased from 8.1 to 8.5 in that
time (Somsihakhom, 2007). Nevertheless, if safety is explicitly secondary to
infrastructure policy, how has Laos achieved a higher rate of helmet use than
Cambodia?
Cambodia has explicitly placed a high priority on road safety, and helmet wearing is
a key strategy in Cambodia (Vong, 2007). Indeed, prime minister Hun Sen (2006)
proclaimed to a traffic safety seminar that traffic deaths rank second after HIV/AIDS as
a key concern for the Cambodian government. The Prime Minister urged agencies ‘to
boost the traffic safety campaign all the time and in all places in order to achieve a
maximum reduction of traffic accidents.’ Hun Sen (2007) reiterated those comments as
Cambodia’s 2007 Situational Report noted ‘good progress’ since 2004 (NRSC, 2007b).
The Situational Report specifically noted the establishment of a National Road Safety
Committee (NRSC) and the new Land Traffic Law of 2006 as ‘significant milestones
demonstrating the government’s commitment to road safety.’
Nevertheless, some doubt of Cambodia’s commitment to road safety is warranted.
For instance, the ADB (2007) has since noted that ‘road traffic safety programs are
ineffective’ in Cambodia, and includes government commitment to road safety in its
risk assumptions.
It may be the case that Cambodian policy is officially committed to implementation,
but characterised by non-implementation and non-decisions. By contrast; while Lao
road safety policy is explicitly of secondary importance to infrastructure development, it
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has been more effectively implemented. We need to analyse both countries’
implementation processes to assess this proposition. To do so, we will compare the
structure and performance of two factors: subsystem complexity (s6.4.3-6.4.4); and
three aspects of state capacity and severity of constraints, specifically: mandatory
helmet use and standards (s6.4.5); enforcement (s6.4.6); and data systems (s6.4.7).
6.4.3

The Lao subsystem

The Lao subsystem was established when HIB inaugurated quarterly ‘co-ordination
meetings’ in July 2001 which became monthly in 2004. The principal participants were
HIB, the Ministry of Communication, Transport, Post and Construction (MCTPC),
Traffic Police and, on occasions, the ADB, insurance company Assurances Générales
du Laos (AGL) and UNICEF (HIB, 2004; HIB, 2005a). HIB’s Brussels headquarters
allocated road safety program funding in 2002, which provided the impetus for HIB’s
2003 Memorandum of Understanding (MoU) with the MCTPC. The MoU outlined road
safety strategies and the roles of various stakeholders and included six objectives, one of
which was increasing helmet use (HIB, 2004).
The 2003 MoU essentially states that HIB will bring resources and knowledge, and
the MCTPC will bring authoritative decision-making. While the ADB/ASEAN (2005b)
Lao Country Report claimed that policy meetings ‘put HI into the role as the
coordinator,’ all other documents—including the MoU itself—indicate the MCTPC was
the designated coordinating authority. For instance, HIB’s 2003-04 program guide states
the MCTPC is the ‘coordinating body’ (HIB, 2005a). HIB’s objective was building the
MCTPC’s capacity ‘in planning, coordinating and implementing road safety measures’
(HIB, 2004). The MoU stated HIB’s role as ‘capacity building for the [MCTPC’s] Road
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Safety Division’ and ‘raising awareness on different road safety issues, but with a strong
focus on helmet wearing’ (Lao PDR and HIB, 2003). The police are listed as a
beneficiary, but not a signatory, and there is no reference to law or enforcement.
HIB’s internal review of the 2003-04 MoU concluded the MCTPC ‘made progress
in its ability to co-ordinate and implement road safety activities’ (HIB, 2005a). In
January 2005, the next phase began with increased education priorities in a second
MoU, and an increased budget. While the second MoU is essentially unchanged in
terms of helmet policy and the subsystem (Lao PDR and HIB, 2003), a critical objective
was added: that ‘traffic law enforcement through the relevant authorities will increase’
(HIB, 2004).
The ADB-ASEAN (2005b) Country Report noted that, while ‘improvement in road
safety has occurred’ through coordinating organisations, there remained problems of
limited resources and coordination between key organisations. The government was
more self-critical, arguing that road safety task management was ‘incomplete and no
clear operation plan [was] yet in place.’ This was a result of insufficient funds, underskilled personnel, and poor coordination (Lao PDR, 2005).
Yet, by 2005, a subsystem of Police, HIB and the MTCPC was established and
functioning. For instance, in January 2006, the MCTPC hosted a planning seminar with
the Traffic Police and HIB. The plan was later presented ‘for discussion and final input
of ideas’ to a wider group of stakeholders including the ministries of Education, Health,
Industry and Commerce, as well as the Vientiane Urban Development Administration
Agency (VUDAA), Traffic Police, regional transport departments, WHO, Friendship
Hospital, Lao Red Cross, and AGL (Weichert, 2007). This is important: the three core
agencies formulated policy and then sought consultation with the broader network.
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There was no apparent animosity towards this policy process amongst the broader
policy network. For instance, AGL was increasing its support with donations of road
safety billboards at this time. Moreover, according to HIB, the broader-group seminars
brought a ‘strong sense of ownership to the project partners’ (Aphaylath, et al, 2006).
However, the ADB/ASEAN Country Report failed to distinguish between the core and
periphery agencies, claiming:
The [coordination] meeting is attended by the ADB, Lao Red Cross, MCTPC,
national and international NGOs, traffic police, the United Nations International
Children’s Fund [UNICEF], VUDAA, and has become an important forum for
discussion and presentation of ideas on road safety. (2005b: p.13)

One benefit of the smaller subsystem was that it could easily fine-tune policy to
address emerging problems. In 2006, for instance, HIB’s activities were adapted as
‘changes were necessary,’ and coordination meetings were ‘an excellent tool to discuss
the progress of the project, exchange concerns and find solutions’ (Weichert, 2007).
While the Lao subsystem was effectively functioning, there remained concerns
about inadequate communication between some partners—particularly information
exchange between the MCTPC and hospitals (Weichert, 2004)—and protracted
decision-making processes within the MCTPC. Nevertheless, policy was coordinated by
the MCTPC with support from HIB and police—and the trio worked effectively within
their resource limitations.
At the time the World Report was published, the major concerns of HIB Laos
remained a lack of human resources and understaffing, and a lack of police enforcement
(Weichert, 2004). Yet the Lao subsystem effectively utilised available skills, including
Mike Goodge, a semi-retired road engineer based in Vientiane, and David Wilde, a
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Vägverket (Swedish roads authority) trainee charged with preparing a report on young
motorcyclists (Wilde, 2007).
The Lao government declared that developing—rather than implementing—a Road
Safety Strategy and Action Plan would reduce injury rates (Somsihakom and Goodge,
2005). To this end, a cabinet-level NRSC was supposed to have been established by
March 2005 (Lao PDR, 2005), but did not meet until April 2007 in a combined policy
meeting and symbolic gesture to coincide with the UN’s Road Safety Week. The NRSC
is essentially a cabinet sub-committee composed of a deputy prime minister and the five
ministers for Transport, Public Security, Health, Education and Information. The
director general of the Transport Department is the committee secretary (Lao PDR,
2005). Officially, the role of the Lao NRSC is to establish policy, obtain program funds,
and coordinate policy with all concerned agencies. In reality, it meets only to consider
important strategic decisions.
6.4.4

The Cambodian subsystem

A 1999 review of road safety by two Swedish academics (Gering and Sandström)
asked ‘why isn’t there an NGO in Cambodia dealing with these matters?’ By 2002, the
ADB also recognised that a Cambodian road safety program was ‘urgently needed’ and
added that ‘an indication of government commitment has been demonstrated by the
issuance of a draft subdecree proposing to establish an NRSC’ (ADB, 2002). The ADB
report also noted an Interministerial Declaration which charged the ministries of Health,
Interior, and Public Works and Transport (MPWT) with responsibility for RTI data
collection and analysis.
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However, the data system was not effectively implemented. In 2002, HIB’s Lao
office helped establish HIB’s Cambodian road safety program (ADB-ASEAN, 2005c),
and the task of implementation—including a data system—eventually fell to HIB
Cambodia with support from the WHO’s country office. A number of organisations also
became active in road safety, including the Japan International Cooperation Agency
(JICA); local NGOs like the Coalition for Road Safety (CRY) and Development
Appropriate Technology (HIB, 2007b); while the Red Cross expanded its road safety
activities within its Youth Strategy (Cambodian Red Cross, 2004).
As in Laos, the ADB-ASEAN (2005c) country report recommended Cambodia
improve collaboration between organisations to strengthen road safety regulation. This
report realised the government’s 2002 promise of an NRSC had not materialised, and
conceded ‘there is no formal coordination mechanism to enable effective management
and implementation of road safety.’ Cambodia’s 2002 Transport Sector Strategy
declared ‘the government is committed to improving road safety,’ including the
establishment of an NRSC to implement ‘a multi-dimensional road safety program’
(MPWT, 2002). In fact, the overdue NRSC was a stipulation of the ADB’s Cambodia
Road Improvement Project loan (MPWT, 2002), yet implementation was not approved
by cabinet until 2005 (Cambodia, 2005).
Cambodia’s NRSC is enormous by design. It includes twenty representatives from
the MPWT and police alone. There are also three deputy chairs, and representatives of
the departments of Health, Education, Economics and Finance, Commerce, Armed
Forces, Tourism, Post and Telecommunications, Rural Development, Information,
Environment, Justice, as well as the Red Cross (Article 4). The NRSC’s role is
extensive—from teacher training to data collection (Article 11), and its revenue streams
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are both limitless and specific—but crucially include receipts from traffic infringements
(Article 14). On paper, the NRSC has powers constrained only by the legislature and the
Constitution; with unlimited revenue streams, broad authority derived from component
members, and any array of policy instruments at its disposal. It is a large and complex
organisation.
While the Cambodian NRSC became policy in 2002, the NRSC’s secretary-general
dates its ‘establishment’ to June 2005 (Ung Chun Hour, 2007). The NRSC’s inaugural
meeting was scheduled for late 2005 (HIB, 2005c), but had not met by October 2006 by
which time it was ostensibly allocated budgets of at least US$48,000 in 2006,
US$108,000 for 2007, and US$300,000 in 2008 (Ung Chun Hour, 2007; Vong, 2007).
However, implementation was only achieved in 2007—but without an operating budget
(NRSC, 2008). The NRSC’s work in 2007 consisted largely of one inter-departmental
meeting in July, and other meetings with organisations implementing road safety
projects (NRSC, 2008). HIB appointed a road safety advisor (on 75% timeshare) to
work with the seven staff seconded from other ministries when the NRSC began
operations.
In the absence of government leadership, HIB assumed responsibility for national
policy coordination. This arrangement was endorsed by the Prime Minister, who
encouraged the ministries of Health, Transport and Police to improve ‘cooperation’ with
HIB (Hun Sen, 2006). In practice, since the NRSC’s official inception in 2002, helmet
campaigns have been implemented by HIB, the WHO and UNICEF; in partnership with
related ministries including: the MPWT; Rural Development; Interior; Health;
Education, Youth and Sports; as well as 24 provincial and municipal sub-committees;
and a number of NGOs including: the ADB, World Bank, the International Federation
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of Red Cross and Red Crescent Societies, Belgian Technical Cooperation, the local
Cambodian Red Cross, CRY and the Cambodian Association for Informal Economy
Development (HIB, 2006).
In itself, this list of organisations is bewildering—yet national coordination of this
diverse and complex policy network fell to an NGO without the weight of state
authority. HIB had notable program support from just two organisations. The first was
the Cambodia Red Cross, which utilised its access to political leaders and the media.
The second was CRY, a local road safety organisation led by Cambodians with
backgrounds in small arms and landmine programs. HIB nurtured CRY from its outset
and, while the smaller NGO currently lacks the finances to stand on its own, it has
relieved HIB of the less strategic implementation work.
When we compare the Lao and Cambodian sub-systems, there are two outstanding
contrasts. The first is that helmet policy in Cambodia is coordinated by a nongovernmental organisation, while a state agency—the MPWT—retains leadership in
Laos. The second contrast is that the Cambodian subsystem is more much complex.
While a six-member Lao NRSC oversees a functioning subsystem of three central
stakeholders, Cambodia’s NRSC includes 32 members on the most conservative count.
In itself, the Cambodian NRSC constitutes a complex subsystem with a broad
membership and almost unlimited powers. Yet as the NRSC has not functioned
effectively, its coordinating role has fallen to an NGO without the authority of state.
In terms of formal authority, the Cambodian NRSC has wide-ranging powers
including administering fine receipts. The Lao NRSC, on the other hand, has only the
informal authority of the executive and, without the Finance Minister, no authority over
consolidated revenue. The Lao NRSC is effectively a cabinet subcommittee served by

Improving the process of technology transfer for better road safety policy outcomes

Monash University PhD Thesis

117

Transport technocrats, and all but the most strategic decisions are made by its
deferential subsystem. Conversely, Cambodia’s policy implementation is coordinated
by an NGO managing a disparate and highly complex policy network, while the NRSC
is a sphere of unrestricted policy debate—and an effectively non-functional one until
2007.
6.4.5

Mandatory helmet use and standards

How were policies of mandatory standard helmet use implemented by these
contrasting subsystems?
Article 13 of the 2000 Lao law states ‘all motorcycle passengers must wear helmets
that meet standards’, and Article 36 provides fines for not wearing a ‘standard helmet
while driving a motorcycle’ (National Assembly, 2000). However, no fine was specified
until the MTCPC (2005) declared a fine of 30,000 kip (about US$3). These regulations
were bolstered two years later when the Road Traffic Law was amended by decree of
the Prime Minister’s Office (2007).
No Lao helmet standards have been enacted. Instead, an emphasis is placed on
educating consumers about varying quality of helmets. This was a calculated decision,
predicated on the principle that it is better to have helmets on heads—even where some
of them are not particularly effective. Although authorities were aware of the need to
implement helmet standards, they found institutional limitations and the mandatory
helmet policy was ‘putting a lot of strain on the already limited human resources’
(Aphaylath, et al, 2006). HIB had intended to lobby for mandatory standards (HIB,
2004), and probably did, but priority was given to helmet wearing rather than standards.
However, by explicitly ruling out mandatory standards, the subsystem has been able to
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integrate consumer education into HIB’s helmet program, and there is evidence of
success in this area (Aphaylath, et al, 2006). Indeed, when Vientiane’s helmet-wearing
rate was 77% in November 2007, 74% of helmets were of acceptable standard (HIB,
2008d).
The Lao consensus is that lower-quality helmets can be phased out at a later stage,
and Lao policy retains implementation of helmet standards as a policy goal (Aphaylath,
et al, 2006). However, Laos will delay implementation until it is practically feasible,
which may be when the GRSP completes its helmet standards review (Klein, 2007) or
recommends practical regulatory options.
As with Cambodia’s NRSC, its mandatory helmet policy is an ambiguous and
drawn-out story. The draft regulations were established in 2001 by the Council of
Ministers (Reed and Yun, 2002) as part of the Land Traffic Law. Article 9 provided for
mandatory helmet use by motorcycle drivers (but not passengers). Non-compliance can
result in a 3000 riel fine (about US$0.75) and loss of one of twelve demerit points.
Following the draft’s submission to parliament, the Road Safety Action Plan noted that
a key implementation issue was ‘cooperation’ between key agencies (Cambodia, 2004).
However, the Action Plan included misaligned objectives such as finalising police
helmet enforcement measures by August 2004 and noting that, while an initial focus had
been on helmet wearing, there were ‘no funds available for road safety’ campaigns.
Nevertheless, parliament passed the legislation in December 2006 which became law in
February 2007, when a further six-month grace period was granted, during which an
RTAVIS report argued that implementation required several enforcement sub-decrees
and a transition period accompanied by public education campaigns (HIB, 2007a). The
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law was later rescheduled for implementation in September 2007 (Ung Chun Hour,
2007)—and rescheduled again for implementation in November 2007 (NRSC, 2008).
The Cambodian Situational Assessment reinforced the importance of regulating
helmet standards, and proposed guidelines for enforcement ‘mechanisms’ at the retail
level (NRSC, 2007b). It is notable that such a complex method of implementation was
recommended. It is indicative of the Cambodian subsystem’s tolerance of overly
complex methods of policy implementation. It would, of course be much easier to
enforce standards through import and distribution channels (as in Laos, all Cambodian
helmets are imported, see BT Consult, 2007). No precise policy has emerged, but the
NRSC (2007b) says it ‘may be planning a study on helmet standards.’ However, no such
program appears in its 2006-2010 action plan (p.5).
6.4.6

Enforcement

Implementation of helmet policies requires enforcement, but how did Laos and
Cambodia deliver their enforcement strategies?
The ADB-ASEAN (2005b) Lao report incorrectly claimed that ‘wearing a standard
helmet is one law now enforced by traffic police.’ Of course, we know Laos has no
mandatory helmet standard to enforce. Moreover, Laos failed in this initial ‘serious
attempt’ at helmet enforcement in 2005 (Aphaylath, et al, 2006). Yet despite the failure,
increased helmet use remains a ‘key target’ of the Lao Road Safety Strategy. Moreover,
specific programs have since been implemented to improve the operational techniques
of Vientiane’s Traffic Police (Arvesten, c 2006). These address the concerns of the
ADB-ASEAN (2005b) report which noted there was neither adequate equipment nor
any ‘tradition of strict and continuous enforcement.’
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While police have been fining riders for not wearing helmets as a secondary offence
since 2005, building enforcement capacity has been a focus of Lao policy (HIB, 2005a).
Vientiane’s traffic police were initially wary of primary enforcement on the grounds
that helmets are too expensive for most motorcyclists. This argument was contradicted
by a survey of motorcyclists which concluded price was not ‘a major issue,’ and police
were ready to enforce primary helmet in late 2006 (Aphaylath, et al, 2006). Since the
implementation of the second attempt at enforcement in January 2007, there has been a
marked increase in helmet use.
Traffic police remain concerned about non-compliance (Southivongnorath, 2007),
and are criticised for inconsistent enforcement. Other problems include the continuance
of cash payments due to administrative issues—it is easier for offenders to pay the
police on-the-spot fines rather than take an infringement notice to pay at a police
station. As police explained it, ‘most people want to pay on the spot rather than go to a
police station’ (cited in Southivongnorath, 2007). This is not a substantial problem as it
offers an incentive to police who have terribly low wages, and counters the ‘severe lack
of [police] motivation due to low salaries’ (ADB-ASEAN, 2005b). A more substantial
problem is that of general duty police fining motorists, often with conduct that
undermines community respect for legitimate, trained and qualified traffic police.
A similar problem exists with the quality of enforcement in Cambodia (ADBASEAN, 2005c). However, while the Prime Minister (Hun Sen, 2006) and NRSC
(2007b) have publicly announced that enforcement is ‘critical,’ implementation has
been repeatedly rescheduled for more than six years. In contrast to Laos, no activities
were implemented to improve enforcement capacity in Cambodia and helmet wearing
campaigns have ‘concentrated efforts on awareness’ (NRSC, 2007b).
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Respect for police amongst road users is low in Cambodia (Pin and Tomei, 2006), as
the Prime Minister conceded in 2006 when he charged the MPWT with responsibility
for improving police enforcement capacity (NRSC, 2007b). However, such an
arrangement is probably not viable in Cambodia: it is unclear how either the MPWT or
the complex NRSC could address police operational deficiencies—including lack of
administrative and professional skills and the requisite equipment (ADB-ASEAN,
2005c). A deadlocked dispute over which agency should administer infringement
revenue serves to illustrate the difficulty of decision-making in such a complex
subsystem. This continued to hamper the subsystem during 2007 (NRSC, 2008) as the
Transport, Finance and the Interior ministries failed to resolve the deadlock over
revenue.
Cambodia’s weak enforcement has been recognised since at least 2005, when the
ADB (2005) noted the government was ‘keenly aware’ of the road safety problem and
recognised the institutional limitations. According to the Cambodian Situational
Assessment, helmet policy implementation was constrained by a lack of enforcement
(NRSC, 2007b), yet the first ‘key constraint’ of enforcement was a ‘lack of financial
support or political will,’ and implementation remained ‘the challenge.’ Enforcement
was to have occurred nationally in 2007, but no funds were allocated and the objective
was not met (NRSC, 2007a). Although ad-hoc enforcement was trialled in February
2008, the traffic police claimed in May 2008 that the Phnom Penh governor had
‘recommended the reversal of the fining measures’ ('Police Can’t Fine Drivers without
Helmet', 2008). Yet enforcement should be simple in Cambodia: a BT Consult (2007)
survey found 97% of motorcyclists agreed with mandatory helmets and 98% were
willing to comply.
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6.4.7

Data Systems

This comparative analysis of Lao and Cambodian helmet policy implementation has
so far ignored one outstanding difference between the countries’ policy resources:
Cambodia has a superb Road Traffic Accident and Victim Information System
(RTAVIS). It is a ‘unique monitoring, evaluation and advocacy tool’ (Pringle, 2006). 49
In early 2002, Cambodia’s health, transport and police authorities began collecting RTI
data, however coordination was poor, and the system was bedevilled by funding and
skill shortages (ADB-ASEAN, 2005c). Then, in March 2004, RTAVIS emerged out of
the Cambodian Red Cross’ RTI database (ADB-ASEAN, 2005c) and a process
emulating HIB’s landmine injury data system.
In contrast to Cambodia’s outstanding RTAVIS, Laos has very limited RTI data. At
the time RTAVIS was being established, HIB Laos considered the development of a
similar database system (De Greef, 2004). In the end, an RTAVIS-type database was
not developed because the MCTPC opted to ‘introduce a nationwide data collection
system with the help of the ADB or the World Bank’ (Weichert, 2005). While the ADB
and the World Bank initially expressed interest in establishing a Lao RTI database
(HIB, 2004), inadequate support was forthcoming and the program was never
implemented. Instead, Lao policy-makers have a data system which ‘can not be used for
analysis’ (Lao PDR, 2005) as it is ‘inaccurate,’ ‘incomplete and insufficient,’ according
to the ADB-ASEAN:
Even though many MCTPC staff have participated in a national or regional
workshop on databases, lack of human resources, lack of capacity, and lack of

49

The RTAVIS data system is an outstanding achievement and the process of its implementation
warrants detailed analysis so that it can be replicated in other jurisdictions.
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facilities remain top problems… The road accident database mainly was
developed by a grant project, but not continuously after project completion.
(2005b: p.13-14)

Given the big difference in the quality of information available to Lao and
Cambodian policy-makers, how could Laos implement helmet programs where
Cambodia failed? The answer is that the Cambodian subsystem ran into what David
Adams (2004) called the limits of ‘usable knowledge in public policy.’ Cambodia’s
highly complex subsystem was wrought with non-decisions and non-implementation,
and overly complex arrangements which—to borrow a phrase—provided little more
than the foundations of ruined hopes. On the other hand, the Lao subsystem developed
policies with consideration given to its institutional limitations: they designed what
Eugene Bardach (1980) calls an implementable program. The Lao subsystem muddledthrough with a satisfycing search using far less reliable data but a more smoothlyfunctioning subsystem cognisant of its institutional constraints. In Cambodia, on the
other hand, the complex subsystem was unable to effectively use the RTAVIS data.
6.5

Discussion
This paper describes and explains why implementation of Lao and Cambodia helmet

policies differed in their outcomes. It has been presented as comparative empirical
analysis, which is preferable to a single-example case study (Pressman and Wildavsky,
1984; Yin, 1984). The intention is to explain—not attribute blame. The Howlett and
Ramesh analytical framework was introduced to clarify how policy decisions are
influenced by two critical factors: the complexity of the policy subsystem, and its policy
capacity/severity of constraints—the latter factors being opposite sides of the same coin.
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While Laos and Cambodia faced comparable constraints with limited governance
capacity, the fundamental difference is that Cambodia was inhibited by a complex
policy subsystem. The analytical framework explains why Laos, with its less complex
subsystem, adopted a satisfycing policy style and pursued a relatively rational approach
which accommodated its institutional constraints. By contrast, Cambodia’s complex
subsystem pursued an incremental adjustment policy style with frequent use of nondecisions and non-implementation strategies.
The analytical framework explains why this occurred. Cambodia’s more complex
subsystem resulted in repeated implementation delays, continuation of voluntary
instruments, and over-reliance on a voluntary organisation. On the other hand, the less
complex Lao subsystem selected more demanding regulatory and mixed instruments:
while compulsory instruments were used to implement mandatory helmet regulations, a
mix of market and voluntary instruments were used to promote consumer awareness of
helmet standards.
This conclusion was possible because the analysis was not limited to formal policy
documents and public pronouncements. This is important because speeches and laws do
not necessarily reflect the unencumbered will of policy-makers. We can consequently
observe and analyse the use of non-decisions and non-implementation strategies.
Cambodia’s incremental policy style was characterised by non-decisions and nonimplementation, including statutes which ostensibly established the NRSC and
mandatory helmet laws, and the failure to provide the NRSC with a budget and
repeatedly rescheduling helmet laws and enforcement. Although Cambodia’s
governance capacity is ranked slightly higher, the subsystem was large and complex.
While Cambodian policy makers had access to the RTAVIS data system, the subsystem
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ran into limitations of usable knowledge. On the other hand, Laos managed to adapt its
policies to its capacity constraints. The comparison highlights the importance of
subsystem complexity, as competing internal ambitions and priorities impede the
process of implementation.
So how do we explain the failure to implement mandatory helmet standards in Laos?
Following the theory of Pressman and Wildavsky (1984), the two-part answer lies in
adaptation. First, the Lao subsystem fine-tuned policy by strategically sacrificing
overly-ambitious mandatory standards in favour of an education campaign using easierto-implement voluntary instruments. Laos focused on regulatory instruments to
implement mandatory helmet wearing: the subsystem essentially resolved, in the words
of Bardach (1977), that ‘securing one system element helps to beget success with
respect to others.’ That is, success in mandatory helmet use would auger well for
implementation of mandatory standards at a later stage. Cambodia, on the other hand,
announced its pursuit of helmet standards in formal policy documents and official
pronouncements—possibly in the hope of pleasing donors—just as it had done with the
non-implementation and non-decisions regarding mandatory helmet use and the NRSC.
This conclusion highlights the ‘politics’—in the derogatory sense of the word—
which often stymies the scientifically-rational policy proposals of researchers and
advocates alike. Implementation problems are often the obstacle in getting ‘research-topractice.’ Yet, while Mohan and Tiwari (1998) recognised that road safety policies must
be adapted to socio-economic circumstances, we have yet to develop an analytical
appreciation of the implementation problem. It is a common problem, as the ADB
Institute noted:
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In many countries, one finds conflicts between stated policy objectives and actual
programs, between programs designed in theory and their actual implementation,
often a multiplicity of programs and insufficient coordination, and poor targeting
outcomes and little evaluation and fine-tuning. (2002: p.13)

Consequently, I wish to conclude by highlighting the gap between intended and
actual outcomes as an implementation problem. This requires us to review some
essential implementation concepts, and revisit the helmet policy advice.
The World Report and the Helmet Manual are rational policy documents. While the
WHO’s 2004 World Report recognised that ‘road safety is a highly politicised issue,’ it
strongly advocates the rational ‘scientific approach.’ It makes no reference to the
implementation literature. However, complications arising from complex subsystems
and institutional constraints can result in less rational policy styles. Our empirical
analysis has revealed how science can be—in the verbs of Bachrach and Baratz
(1970)—’suffocated,’ ‘killed,’ ‘maimed’ or ‘destroyed’ by politics. For researchers and
advocates, the problem is:
That significant actors in the policy subsystem believe that something is
unworkable or unacceptable is sufficient for its exclusion from further
consideration in the policy process. Perception is just as real as reality in the
policy process. (H&R: p.123-24)

Road safety researchers and advocates need to consider the political issues that
policy-makers face. Too often we fail to offer pragmatic apolitical advice to our
political masters. For instance, in providing guidance for implementation of the World
Report, Tony Bliss (2004) emphasised the need for inclusive networks as ‘platforms for
mobilising resources and coordinating [integrated] multisectoral partnerships’ which
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‘build a sustainable safety management capacity’ to ‘implement innovative and costeffective road safety programs.’ 50 This sounds fantastic, but implementation specialists
suggest simple administrative processes (Bardach, 1980), as an integrated multisectoral
framework will typically exacerbate implementation problems and more likely result in
policy failure. This is because large and complex policy networks result in
fragmentation of power, which increases the complexity of joint action. The resulting
multiplicity of decisions and decision-makers reduces the probability of policy success
and delays the process of implementation (Pressman and Wildavsky, 1984). Of course,
coordination is a euphemism for coercion where organisations disagree over means and
ends, as Pressman and Wildavsky point out: ‘everybody wants coordination—on his
own terms.’
Providing pragmatic advice for states with weak governance is particularly
important, because:
In many countries with corruption, low wages and poor working conditions,
bureaucracies often do not have the capability to deal with the complex problems
that they are asked to address. (H&R: p.64)

The instrument choice recommended by the Manual was regulation, a compulsory
instrument requiring a higher degree of policy capacity. The instrument itself posed a
challenge to both the Lao and Cambodian subsystems, inhibited as they are by
governance and resource constraints. In this context, it is perilous to advocate

50

Expressing important concepts as prefabricated phrases often undermines the very idea the writer is
trying to underline. Policy writers who overuse vague jargon or clichés should read George Orwell’s
essay ‘Politics and the English Language.’ See: Orwell, George (1970). 'Politics and the English
Language.' The Collected Essays, Journalism, and Letters of George Orwell, edited by Ian Angus and
Sonia Orwell. Harmondsworth, Penguin: 127-39.
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implementation by a diverse and complex policy network which would exacerbate
implementation difficulties.
Proposals for road safety interventions need to account for the institutional context;
and the nature of the subsystem and the constraints it faces are essential considerations.
Policy advisors must acknowledge the practical implementation concerns of our
political masters because, in the words of Pressman and Wildavsky, ‘many policies
based on apparently sound ideas have encountered difficulties in practical application.’
This case study explains why.
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Conclusion
A major theme of the implementation research is paraphrased by Northway et al

(2007) as ‘policies don’t protect people, it’s how they are implemented.’
Implementation is a recurrent theme in public health research, and the 2008 World
Health Report (WHO, 2008) on primary health care is a case in point. It is a
considerable advance over previous World Health Reports. Not only does the 2008
Report include a chapter section titled ‘Managing the political process: from launching
reform to implementing it,’ but the Report mentions implementation issues 44 times.
However, pragmatic advice is lacking: nowhere does the Report explore the politics of
policy-making, or the influence of poor governance capacity, or explore the
impediments to implementation with reference to research or established authors of any
renown. 51 The only reference to technology transfer is the capacity to develop and
stockpile vaccines, but the Report does not explore the concept. The Report does
contain references to the rather stale old chestnut of ‘political will’ but, as Michael
Reich (1995) has pointed out, we need ‘an alternative to the simple-minded approach
based on the concept of “political will.”’
Bliss and Breen (2009) refer specifically to ‘political will’ on nine occasions without
clarification of its meaning. Indeed, Bliss and Breen used not one single reference from
a political science or public administration article in their 329 page guide to

51

Two well-cited works on implementation might have included Pressman, Jeffrey L., and Aaron
Wildavsky (1984). Implementation: How Great Expectations in Washington Are Dashed in Oakland.
Third ed. Berkeley, University of California Press., or Nakamura, Robert T., and Frank Smallwood
(1980). The Politics of Policy Implementation. New York, St. Martin's Press. Otherwise, a review of the
implementation literature could be cited, such as Hill, Michael, and Peter L. Hupe (2002). Implementing
Public Policy: Governance in Theory and in Practice. London, Sage.
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Implementing the Recommendations of the World Report on Road Traffic Injury
Prevention. 52
It is time for pubic health researchers to adopt more politically astute methods of
policy analysis—road safety researchers included. The recurring use of the
implementation theme was also notable in the 2004 World report on road traffic injury
prevention (WHO, 2004), but that report also lacked a substantive review of the
literature or concepts. Yet, while road safety advocates remain correctly committed to
evidence-based policy, there have been substantial conceptual developments in policy
analysis. The current road safety policy prescriptions are rational and evidence-based,
yet transferring these policies is proving to be rather messy and inconsistent, because:
Attempts to model the process of policy development have moved on from an
incremental or rational model to more recent thinking that emphasizes the
centrality of multiple stakeholders in shaping policy development… This
acknowledgement of the messiness of policy in practice extends beyond policy
development to the realities of implementing policies. (Northway, et al, 2007:
p.87)

Recent road safety research has begun to emerge which sounds more promising, but
to date it is disappointing. For instance, Suriyawongpaisal et al (2007) ‘demonstrate
how existing knowledge has been translated, within a dynamic and complex socio-
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Relevant journals might have included Public Administration (ISSN: 0033-3298), Public
Administration Review (ISSN: 0033-3352), American Journal of Political Science (ISSN: 0092-5853),
American Political Science Review (ISSN: 0003-0554), British Journal of Political Science (ISSN: 00071234), Comparative Politics (ISSN: 0010-4159), European Journal of Political Research (ISSN: 03044130), History of Political Thought (ISSN: 0143-781X), Political Analysis (ISSN: 1047-1987), Political
Studies (ISSN: 0032-3217) and Political Theory (ISSN: 0090-5917). All these journals have been granted
the highest classification (A* ranking) by the Excellence in Research for Australia (ERA) initiative by the
Australian government. See the ERA website at http://www.arc.gov.au/era/default.htm for further
information on the classification system.
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political context, into policies and actions.’ Despite the promising title of Filling KnowDo Gaps in Road Safety Policy in Developing Countries, and the respected Adnan
Hyder as one of the authors, the paper used no analytical policy framework and failed to
explain the successful policy process of promoting helmet use in Thailand.
An equally promising and ultimately disappointing journal article was titled
Reducing the Burden of Road Traffic Injury: Translating High-Income Country
Interventions to Middle-Income and Low-Income Countries (Stevenson, et al, 2008).
Again, some of its authors are prominent and highly-respected researchers, including
Mark Stevenson as lead author. The abstract explains that:
Interventions to increase the prevalence of seat belt use in high-income countries
(enhanced training and enforcement practices along with raising of public
awareness) were adapted and implemented in Guangzhou… [The] intervention
demonstrates that it is possible to increase the prevalence of seat belt use using
similar methods to those used in high-income countries and, importantly, that
such an approach is cost-effective. (p.284)

Again, however, the paper employs no specific public policy framework for its
analysis, and ultimately raises more questions than it answers. For instance, given the
policy was introduced as law in 1993, why was implementation of the ‘four
components’ delayed for 12 years? 53
This can be contrasted with the OECD report titled Towards Zero (ITF, 2008) which
makes eight principal points, only one of which is clear and specific: advocacy of the
safe systems approach. The problem with Towards Zero is that it advocates evidence-

53

The ‘four components’ were: 1) police training and 2) enforcement (the regulatory instrument); and
3) social marketing and 4) health education (the information instrument).
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based road safety interventions with policy advice which is not evidenced based. To be
nearly more lucid, the road safety interventions are evidence based; the policy
implementation advice is not. Consequently, the recommendations range from the
partially muddled ‘improved data collection and analysis to support longer term targets
and interventions’ to the completely muddled, and wrong way up, ‘supporting research
and development through knowledge transfer.’ However, the final point is somewhere
near the middle of the implementation muddle: ‘meeting management challenges,
especially building political support.’
This recommendation tangles management and politics and, in doing so, disregards
the last thirty years of the new public management movement (NPM) which was ‘a truly
remarkable revolution’ in the words of Kettl (1997). Instead, the ITF report blurs basic
concepts such as budgeting and principal-agent relationships. The issue is not whether
management challenges include building political support. Indeed, as Kettl, points out
‘successful performance management systems hinge on careful integration of politics
and management.’ Rather, the problem regards whether policy is effectively
implemented. This is important because ‘ministers and parliamentarians often are
tempted to distance themselves from the chain of responsibility and the unforgiving
implications of clear output measurement’ (Kettl, 1997).
Robert Behn (2003) pointed out that ‘“what gets measured gets done” is, perhaps,
the most famous aphorism of performance measurement.’ Indeed, much of the ITF’s
focus is on managing implementation of a safe system framework. Some of the issues
identified by the ITF regard conventional problems of fragmented service delivery
(Lipsky, 1980), but the emphasis on performance targets reflects the NPM focus on
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‘making the managers manage.’ 54 This brings the focus to management performance.
Behn argues that;
Although a controlling approach to managing superior-subordinate relations may
be out of style, the same is not necessarily true for how policy makers manage
operating agencies. The New Public Management consists of two conflicting
approaches: letting the managers manage, versus making the managers manage.
And while the let-the-managers-manage strategy does, indeed, empower the
managers of public agencies (for example, by giving them more flexibility), the
make-the-managers-manage strategy does, in some ways, seek to control the
managers. Yes, under a make-the-manager-manage performance contract, the
manager has the flexibility to achieve his or her performance targets; at the same
time, these output targets can be thought of as output ‘controls.’ (Behn, 2003)

As a general example, the Australian Auditor-General told the story of how
Australia sought more effective and efficient implementation of programs during a
major reform period in the 1980s. Ian McPhee (2006) argued that the government was
‘not convinced of the ability of agencies to manage their performance and… the concept
of ‘letting the managers manage’ was changed to ‘make the managers manage’ (original
emphasis). The distinction is important because effective target-focused implementation
requires ‘meeting management challenges’ but not ‘especially building political
support.’ In the political and management vortex of budgeting, where public
management and politics do meet, the report also advocates ‘adequate funding for
effective safety programmes’ but again ignores the vast public policy literature. The ITF
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While NPM includes the contract based variants that enable programs managers to direct private
agencies such as camera operators, road maintenance crews and so on, we will set this aside for the
moment and consider the broad-spectrum policies that managers are told to implement.
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report would have been well informed by the policy research of Aaron Wildavsky, a
budgeting specialist (see, for instance, Davis, et al, 1966; Wildavsky, 1964; Wildavsky,
1975; Wildavsky, 1988; Wildavsky, 1992).
Towards Zero also discounts the policy literature of a more political character. For
instance, it raises issues of managing programs through the electoral cycle, which is
commendable, but there is no explanation of dynamic policy theory. Linking back to the
lack of budgeting advice, for instance, there are counterintuitive ways to exploit
opportunities within political budget cycles in which there are substantial budget
expansions in election years (Blais and Nadeau, 1992; Pack, 1987). The ITF report
might also have discussed focusing events in which a dramatic incident attracts
increased public attention (Birkland, 1998), offering policy makers an opportunity to act
decisively while organised interest resistance is subdued.
Many authors who produce best practice reports have extensive experience
managing programs in government and an instinctive informal understanding of the
policy process—but rarely do they conceptualise and explain the process of policy
implementation in any regimented sense. High quality road safety research reports such
as Towards Zero and the Helmet Manual (WHO, 2006) focus on evidence-based
interventions, but the policy recommendations are not evidence-based. The road safety
is consequently best practice while the policy advice is not.
As an extreme example, emphasis is often placed on the vague concept of safety
‘ambassadors’ or ‘champions’ (see, for instance, WHO, 2006). Some vociferous
advocates will concede—without a hint of irony—that ‘surprisingly little analysis of
public health advocacy has been published’ (Breen, 2004), yet maintain faith in a
paranormal demi-advocate who’s wisdom must be recognised by policy deciders, policy
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doers and road users alike. However, evidence of such deities is lacking in the public
policy literature, and contrary to policy theory in terms of influence or effectiveness
(Bachrach and Baratz, 1970; Cobb and Elder, 1971; Stone, 1997). Rather, advocacy
falls into the information and exhortation category of policy instruments. It is the
simplest and least challenging mixed instrument choice on a continuum of active
government policy options. As a passive instrument it is used to inform choices by the
population—not policy makers or managers. Advocacy is a ‘good solution for a
government dealing with problems to which definite solutions are not available,’ or
where non-decision making is the objective and government needs only to be seen as
acting on the problem (Howlett and Ramesh, 1995).
While advocacy of road safety champions as a form of evidence-based policy
practice is not based on (political) science, it has long been favoured as an education
tool by policy makers. It is one of ‘the original “Holy Trinity” of traffic safety
measures’—the conventional three E’s of education, enforcement and engineering
(Johnston, 1992). But education programs require good planning and evaluation, and
need to be integrated with other instruments such as regulation (Wundersitz, et al, 2010)
or—more specifically—regulatory enforcement. Regulation is a compulsory instrument
requiring a high level of state involvement, and direct provision of such policy outputs
as police and roads is at the highest end of the instrument continuum (Howlett and
Ramesh, 1995). It is at this point that best-practice policy planning and budgeting
become vital to effective implementation.
The question of how we implement successful road safety interventions developed
in other countries is a recurring one. This thesis has addressed this issue by analysing
the methods of implementing three road safety interventions, all of which have
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previously proven effective in other places. We have conceptualised the transfer of
these interventions as a policy process. The twin loops were used to highlight the
importance of the method of technology transfer and emphasise the importance of
effective policy. The focus has been on policy transfer as ‘the way that policies and
practices in one context are used to develop policies and practices in other settings’
(Hoyt, 2006). In this sense, effective policy transfer acts ‘as a shortcut to problem
solving that attempts to avoid reinventing the wheel’ (Newmark, 2002)
However, there are risks with policy transfer, most notably when policy-makers
attempt uniform adaptation. The result is often policy failure resulting from
complications within the new institutional environment (Dolowitz, 2003). Yet policy
transfer raises questions as to why the transfer process might result in policy success or
policy failure (James and Lodge, 2003), and the need to adapt the intervention to suit
the needs of the adopting jurisdiction is a consistent theme throughout the policy
transfer literature (Newmark, 2002).
This process of policy transfer is essentially that of technology transfer, with an
emphasis placed on the method of implementing the product or process. This is notable
from a theoretical perspective because the concepts of governance and implementation
are merging (Hill and Hupe, 2002). This trend may well explain why the evidence
frequently returns to the issue of governance capacity; because a government’s ability to
effectively transfer technology is very much dependent on its policy capacity. This
argument is also consistent with the established ideas that the method of technology
transfer should reflect the recipient’s institutions (Kilbourne, 2005), and that a country’s
institutional capacity is ‘highly relevant’ to the design technology transfer process
(David, 2005).
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Indeed, Newmark (2002) noted that policy failure can occur throughout the policy
cycle, be it during the agenda-setting phase, or policy development, or in
implementation. This thesis has examined three case studies which cover each of these
basic stages of the policy cycle. The studies analysed the application of proven
interventions: vehicle safety standards to improve the safety of two-wheel tractors;
canopies to prevent injury to cargo area passengers of pickup trucks; and motorcycle
helmets to prevent head injuries.
The two-wheel tractor (2WT) case study explored how proven technology may be
introduced to address a new road safety problem which has not yet secured its place on
the policy agenda. In this case, vehicle safety standards were identified as the best
available intervention. The policy options were drawn from a number of jurisdictions,
including Laos and Sri Lanka. Yet the policy recommendations were also mindful of the
current operating environment when considering such proposals as whether 2WTs
should be permitted on sealed roads at night, and the capacity of operators to meet
additional compliance costs. The policy recommendations essentially picked the lowhanging fruit. These were basic interventions that are easy to implement, and provided
for the continued use of roads by 2WTs during daylight hours.
The importance of maintaining means of rural transport was an important policy
consideration of the 2WT case study, and became a central concern in the overloading
case study which analysed the option of introducing canopies to protect the occupants of
pickup taxis overloaded with passengers riding in the cargo space. This was a highly
effective intervention when applied in a comparable resource-poor setting in rural
Australia. However, the effect of the different operating environment meant the
intervention exacerbated the instability of the pickups by allowing more people and
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cargo to be carried at a higher centre of gravity. This case study was an exercise in
policy development: it evaluated a proven intervention and identified an unforseen
problem: pickup operators were adopting canopies primarily because it increased their
taxi’s carrying capacity and protected their customers from the elements—safety was
the least of their concerns.
The issue of governance was notable in the overloading case study in as much as the
Cambodian government had limited capacity to coordinate the enforcement of load
regulations. However, it was in the helmet case study that governance emerged as the
central policy issue. The analytical focus of the helmet study represents the ultimate
stage of the policy cycle: implementation. The comparative analysis sought to reveal
why the intervention was more effectively implemented in Laos. The technology itself
was not at issue. Rather, differences in policy style were largely attributable to the
complexity of the policy subsystem.
In the case of helmet standards, the Lao adjusted the method of implementation by
opting to educate consumers on helmet standards rather than introduce mandatory
standards. This deliberate decision enabled the Lao subsystem to concentrate available
resources on mandatory helmet laws and, despite the initial problems, the Lao were
largely successful in implementing a mandatory helmet policy. In Cambodia, on the
other hand, the government pursued an incremental strategy which led to recurrent
delays in the implementation of helmet standards and mandatory use. Instead,
Cambodia continued with the easier-to-implement voluntary instruments such as
education campaigns.
We could reasonably expect all three proven interventions—vehicle safety
standards, canopies and helmets—would be effective in improving road safety. The
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problem lies in their implementation. In terms of practical solutions, the greatest
difficulty is improving the safety of 2WTs because this is the first research to identify
2WTs as a road safety hazard. However, we know that improved vehicle safety
standards are ‘a most effective strategy’ and increasing the visibility of vehicles like
‘animal carts’ are both useful interventions (WHO, 2004). We consequently need to test
and evaluate how effective the proven interventions will be when they are applied to a
new vehicle.
The overloading case study, on the other hand, focused on open load space restraints
which proved an outstanding success in Australia (Joint OECD/ECMT Transport
Research Centre, 2006; Styles and Edmonston, 2006). The helmet is also a proven
intervention (WHO, 2006). Yet the analysis identified and explained the difficulties
which arise in the technology transfer processes because it sought to evaluate the
practical road safety policy process. More specifically, the intention was to inform road
safety advocates and policy-makers of how road safety interventions can be improved
by more effective technology transfer. 55 The major difference between this thesis and
most other road safety policy research, such as the World Reports (WHO, 2004; WHO,
2008), is the purposeful use of a specific analytical framework based on the discipline
of public policy analysis.
Recent road safety research with a notable emphasis on policy analysis and public
administration include contributions from Ian Johnston (2010) and Rune Elvik (2010) in
a special edition of Safety Science dedicated to scientific research on road safety
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In some instances, this research has seen its way into practise. In the case of 2WTs, for instance, the
research findings are now used in the Lao 2WT safety training programs and education material, while
reporting of 2WT accidents and injuries began appearing in RTAVIS reports from November 2007 (see
HIB (2008c). Cambodia Road Traffic Accident and Victim Information System: Monthly Report,
November 2007. Phnom Penh, Handicap International Belgium.).
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management. Other research on road safety policy using explicit policy and public
administration frameworks have been contributed by Bax et al (2009) and Veisten et al
(2010). However, much work remains to be done to improve the process of technology
transfer in these two countries and elsewhere. For instance, the group of Global Road
Safety Partnership members that produced the Helmet Manual (WHO, 2006) continue
to publish thoroughly researched, scientifically correct, evidence-based rational policy
advice for road safety practitioners and decision-makers. Most recently, more manuals
have been produced which prescribe methods of reducing speed and drink-driving
(GRSP, 2007; GRSP, 2008). The advice continues to present lessons learned in the
development of road safety interventions over many years, primarily in high-income
countries with good standards of governance.
This thesis offers an alternative analytical framework for improving the process of
technology transfer for better road safety policy outcomes. It builds on the technology
transfer literature by examining policy and governance issues as they relate to public
policy. The theme of institutional importance could be repeated ad nauseam: it is
important essentially not because the products and processes are ineffective, but because
differing institutional environments need to be taken into account in the method of
implementation. Effective road safety technology transfer requires good policy to
identify problems, develop solutions, and implement them.
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Appendices
Acronyms & abbreviations

2WT: Two-wheel tractor
ABS: Australian Bureau of Statistics
ADB Institute: Asian Development Bank Institute
ADB: Asian Development Bank
AFP: [Agence France Press]
AGL: Assurances Générales du Laos
APSA: Australian Political Studies Association
APSC: Australian Public Service Commission
ASAA: Asian Studies Association of Australia
ASEAN: Association of Southeast Asian Nations
ATSB: Australian Transport Safety Bureau
BTC: Belgian Technical Cooperation
CIA: [Central Intelligence Agency]
CIPP: Committee on Injury and Poison Prevention
CMDG: Cambodian Millennium Development Goal
CNTCP: Cambodia National Community of Transport Practitioners
CRY: Coalition for Road Safety
DALY: Disability-adjusted life year
DCTPC: Department of Communication, Transport, Post and Construction
DITRDLG: Department of Infrastructure, Transport, Regional Development and Local
Government
DLT: Department of Land Transport
DOE: Department of Education
DOH: Department of Health
DOT: Department of Transport
FAO: Food and Agriculture Organization
GDP: Gross domestic product
GRSP: Global Road Safety Partnership
H&R: Howlett and Ramesh
HIB: Handicap International Belgium
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HMC: Highly motorised country
IFRC: International Federation of the Red Cross and Red Crescent Societies
IFRTD: International Forum for Rural Transport and Development
JICA: Japan International Cooperation Agency
Lao PDR: Lao Peoples’ Democratic Republic
LDC: Least developed country
LNTV: Lao National TV
Log.: [Logarithmic trendline]
MAI: Monash Asia Institute
MCTPC: Ministry of Communication, Transport, Post and Construction
MDG: Millennium Development Goal
MOE: Ministry of Education
MOH: Ministry of Health
MOI: Ministry of Interior
MOIC: Ministry of Information and Culture
MOU: Memorandum of Understanding
MPI: Ministry of Planning and Investment
MPWT: Ministry of Public Works and Transport
MRD: Ministry of Rural Development
MRGS: Monash Research Graduate School
MUARC: Monash University Accident Research Centre
NAEF: National Agricultural & Environmental Forum
NGO: Non-governmental organisation
NIPH: National Institute of Public Health
NIS: National Institute of Statistics
NRSC: National Road Safety Committee
NTRS: Northern Territory Road Safety Taskforce
OECD: Organisation for Economic Co-operation and Development
PADETC: Participatory Development Training Center
PGM: Project on Gender Mainstreaming
PPP: Purchasing power parity
RS: Road safety
RTA: Road traffic accident
RTAVIS: Road Traffic Accident Victim Information System
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SIDA: Swedish International Development Cooperation Agency
SVK: Savannakhet
TP: Traffic Police
TRB: Transport Research Board
UN: United Nations
UNDP: United Nations Development Programme
UNICEF: United Nations International Children’s Fund
URI: Urban Research Institute
UXO: Unexploded ordinance
VTE: Vientiane
VUDAA: Vientiane Urban Development Administration Authority
WHO: World Health Organization
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9.2

Ethics compliance
Subject: 2006/535LIR - Confirmation of approval
From: scerh <scerh@adm.monash.edu.au>
Date: Fri, 03 Nov 2006 14:39:23 +1100
To: Ian Johnston <Ian.Johnston@muarc.monash.edu.au>
CC: Matthew Ericson <Matthew.Ericson@muarc.monash.edu.au>
PLEASE NOTE: To ensure speedy turnaround time, this correspondence is now

being sent by email only. If you would prefer a hard copy on letterhead, please contact
the Human Ethics Office (9905 2076 or scerh@adm.monash.edu.au) and a hard copy
will be posted to you.
We would be grateful if first-named investigators could ensure that their coinvestigators are aware of the content of the correspondence.
Prof Ian Johnston
Accident Research Centre
Clayton Campus
3 November 2006
2006/535LIR - Improving road safety in Cambodia, the Lao PDR and Vietnam
Dear Researchers,
Thank you for the further information dated received in our office on 2 November
2006 in relation to the above project:
1. Letter of permission from the Red Cross.
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2. Letter of permission from Mr KIM Pagna, Executive Director, Coalition for Road
Safety.
3. Letter of permission from Mr Lao PDR, Company Director, Handicap
International.
4. English translation of Red Cross letter of Consent.
This is to advise that the Standing Committee on Ethics in Research Involving
Humans (SCERH) has confirmed approval of the project, and the research may proceed
according to the approval given on 10 July 2006.
Thank you for your assistance.
Mrs Lyn Johannessen
Acting Human Ethics Officer (on behalf of SCERH)
Cc: Mr Matthew Ericson <matthew.ericson@muarc.monash.edu.au>
Standing Committee on Ethics in Research Involving Humans
(SCERH) <scerh@adm.monash.edu.au>

Appendices

Matthew Ericson

162

9.3

Abstract: Institutional impediments of road safety technology transfer

Ericson, Matthew (2006), Institutional Impediments of Road Safety Technology
Transfer to Asia’s Developing Countries: A Cambodian Case Study. Paper presented to
the 16th Biennial Conference of the Asian Studies Association of Australia,
Wollongong, 26-29 June.
Theories of technology transfer to developing countries usually assume that
introducing ‘off the shelf’ technology will advance economic development. Indeed, in
developing countries in Asia, motor vehicles – including motorcycles – are contributing
substantially to economic advancement. However, one negative consequence of such
technology is a rapid rise in road traffic injury, and the problem is substantial: increased
motor vehicle use in developing countries is forecast to elevate road traffic injury from
the ninth to the third worst cause of disease and injury in 2020.
It is consequently an imperative to implement sound road safety programs in
developing countries, and many organisations have advocated the adoption of such
simple and successful technologies as helmets and injury data collection. In doing so,
most organisations have not anticipated major implementation problems (other than
those already experienced in developed economies). Nevertheless, institutional
limitations have emerged as a substantial obstacle to the implementation of road safety
programs. Understanding the causes and effects of these institutional impediments is
vital if road safety programs are to succeed. For instance, how does police corruption
affect law enforcement? How do consumer preferences for traditional medicine affect
data collection?
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In 2004, the WHO/World Bank’s World Report on Road Traffic Injury
recommended that organisations ‘assess the problem, policies and institutional settings
relating to road traffic injury and the capacity for road traffic injury prevention in each
country.’ This paper suggests that substantial and tangible institutional impediments are
inhibiting the transfer of road safety technology, at least in the case of Cambodia.
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9.4

Abstract: Injury prevention policies in Victoria and Cambodia

Ericson, Matthew (2006), Injury Prevention Policies in Victoria and Cambodia: Can an
Innovative Helmet Policy in a Developed State Inform Policy-Making in a Developing
State. Paper presented to the 4th Annual Conference of the International Association for
the History of Transport, Traffic & Mobility, Ecole Nationale des Ponts et Chaussées,
Université Paris 1 Panthéon-Sorbonne, Paris, 28 September-1 October.
In July 1990, the Australian state of Victoria implemented compulsory helmets for
cyclists. Like the introduction of compulsory seatbelts some twenty years previously,
the compulsory bicycle helmet regime was hailed as innovative public policy. Given the
Victorian government’s legacy of similar groundbreaking road safety policy – including
the earlier adoption of motorcycle helmets – it should not be surprising that Victoria led
the way on helmet use for cyclists.
Yet the implementation of Victoria’s bicycle helmet policy was not unproblematic:
indeed, an examination of documents including contemporaneous policy papers
augmented with interviews of central stakeholders reveals the difficulties that were
overcome in order to coordinate the various instruments required for successful
implementation. A number of policy instruments were designed and implemented,
including a concerted effort to produce helmets that were more user-friendly whereby
even their design rules required alteration.
Importantly, analysis of Victoria’s innovative policy also reveals its incremental
nature: it was, in fact, achieved by an incremental policy process. Indeed, most policy
instruments were brought into action by marginal adaptation and improvement of
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previously existing instruments. While the policy outcome – compulsory bicycle helmet
use – was innovative, the policy process was incremental.
Given this conclusion, can any implications be drawn to inform comparable
programs in less developed states? In contrast to Victoria, a state such as the Kingdom
of Cambodia is at the opposite end of the spectrum in terms of affluence and
governance, yet Cambodia faces similar problems in implementing compulsory
motorcycle helmet use. A comparative analysis of the historical problems faced in
Victoria with the contemporary problems of Cambodia reveals striking similarities. In
both cases, obstacles pertaining to technology standards, supply, demand and
enforcement have meant that successful policy outcomes can only be achieved
incrementally. Based on this comparative analysis, this paper concludes by arguing that
marginal adaptation and innovation are required to implement widespread use of
helmets in Cambodia. Successful policy outcomes will only be achieved in Cambodia
through incremental change.
Despite pronounced and significant differences between the two jurisdictions, the
experience of developed states can inform technology transfer to less developed regions.
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Abstract: Utilising regulations pursuant to legislation

Ericson, Matthew (2006), Utilising Regulations Pursuant to Legislation for Better Road
Safety Outcomes. Paper presented to the 9th Committee on Public Works and Transport
of the National Assembly of the Kingdom of Cambodia, Phnom Penh, 9-10 August.

kareRbIbTbBa¢aGnuelamtamc,ab; edIm,ITTYl)anlT§plsuvtßiPaBelIdgpøÚvl¥RbesIr
Matthew Ericson - mCÄmNÐlRsavRCavGMBIeRKaHfñak;énsaklviTüal½y Monash

BMmu ankarpøas;brÚþ FMdcuM eM BaHc,ab;bc©bú ,nñcab;taMgBIqañ 1M 991 ehIyGñkEdlBak;Bn½ C§ aeRcIn)anTTYlsÁal;fa
kareFVvI ei saFnkmμhak;dUcCamankaryWty:av edaysarEtkarrIkcMerInEpñksgÁm nigesdækic©d¾xøaMgkøarbs;km<úCa .
edaysarEtmankarrIkcMerInEpñkesdækic©-sgÁmkan;EteRcIneLIgnaeBlGnaKt raCrdæaPi)alkm<úCaR)akdCanwg
RtUveFVIviesaFnkmμc,ab;rbs;xøÜnbEnßmeTot BIeRBaHGRtaénkarGPivDÆn_rbs;km<úCaekIneLIg .
edaysarEtc,ab;cracrrbs;km<úCa caM)ac;KYrmanlkçN³Gacbt;Ebn)anRKb;RKan;edIm,ITb;Tl;nwgkar
GPivDÆn_Epñkesdækic© EdlkMBugEtekIneLIgenH xJMúsUmesñI[RbeTskm<úCaRbugRby½tñcMeBaHkarENnaMnUvc,ab;
EdlmanPaBsμúKsμaj nigEdlbgÁab;eRcInhYsehtueBk . eTaHbICay:agNak¾eday RbkarenHGaceCosvag)an
edayrkSac,ab;enH[enARsYlminsμúKsμaj xN³eBlEdlGnuBaØat[RksYgnanaEkERbbTbBa¢aGnuelameTAtam
c,ab;enH . RbkarenH nwgeFVI[RksYgTaMgLaycMerc)annUveKaledArbs;xøÜn edaykarpøas;bþÚrbEnßmcMeBaH
bTbBa¢aenAeBlsmRsbNamYy . Ca]TahrN_ c,ab;tMrUv[Bak;mYkkarBarsuvtßiPaB KYrEtRtUv)anGnuvtþCa snSwm²
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EdlGnuBaØat[RbCaCnkm<úCasRmbxøÜneTAnwgc,ab;enaH xN³eBlRsbKñaenH RtUvpþl;eBlevla[
kMlaMgb:UlIsrbs;RBHraCaNacRkkm<úCaeFVIkarEklMGsmtßPaBGnuvtþc,ab;rbs;xøÜn .
edaymankarBieRKaHeyabl;CamYyTIsþIkarKN³rdæm®nþI nignaykrdæm®nþI kareRbIbTbBa¢atamlkçN³
EbbenH nwgGnuBaØat[rdæm®nþInana pþl;nUvsuxumalPaBl¥RbesIrCUncMeBaHRbCaBlrdækm<úCa tamry³karGnuBaØat
[mankarpøas;bþÚrxagRbtibtþi nigkarpøas;bþÚrbEnßmcMeBaHc,ab;suvtßiPaBelIdgpøÚvrbs;km<úCa tamry³kareFVI
viesaFnkmμbTbBa¢abnþicmþg² . tamviFIenH km<úCaGacEktMrUvc,ab;cracrrbs;xøÜnyWt² enAeBlsmRsb .
ENGLISH TRANSLATION
Utilising regulations pursuant to legislation for better road safety outcomes
Matthew Ericson – Monash University Accident Research Centre
There have been no major changes to the current Act since 1991, and many
stakeholders recognise that amendments are overdue as a result of Cambodia’s strong
social and economic progress. As there will be much more socio-economic
improvements in the future, the Royal Government will undoubtedly need to further
amend its laws as the rate of Cambodia’s development increases.
As Cambodia’s traffic laws need to be flexible enough to withstand this increasing
economic development, I would suggest that Cambodia should be wary of introducing a
complicated and overly-prescriptive Act. This can be avoided, however, by keeping the
Act straightforward while permitting ministers to alter regulations pursuant to the Act.
This will allow the various ministries to achieve their goals by incremental changes to
the regulations at the appropriate time. For instance, compulsory helmet laws could be
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introduced slowly, which will permit the Cambodian people to adjust to the laws, while
simultaneously allowing time for the Kingdom’s police force to improve its
enforcement capacity.
Utilisation of the regulations in this manner will permit ministers, in consultation
with Cabinet and the Prime Minister, to better provide for the welfare of Cambodia’s
people by permitting practical and incremental changes to Cambodia’s road safety laws
through gradual amendments to the regulations. In such a manner, Cambodia can slowly
adjust its traffic laws when appropriate.
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Abstract: The political economy of a hidden epidemic

Ericson, Matthew (2008), The Political Economy of a Hidden Epidemic. Paper
presented to the Australasian Political Science Association Conference, Brisbane, 6-9
July.
There is a killer at work in developing countries—but it’s not HIV/AIDS. It is
claiming progressively fewer lives in wealthy countries while rapidly worsening in the
developing world—but it’s not tuberculosis; this problem claims far more lives.
Labelled the ‘neglected epidemic’ by the British Medical Journal, many international
companies profit from its causes—but it’s not firearms or tobacco. And we’re not
talking about landmines; even in the most mine-infested provinces of Cambodia,
landmines kill fewer people.
In fact, the killer is road accidents, and the WHO and World Bank expect it to
become the world’s third biggest killer by 2020. Yet international road safety is of little
popular interest. As a cause célèbre, road safety struggles to compete with more ‘exotic’
issues. For instance, Cambodia’s infamous landmine problem pales into insignificance
next to its road safety crisis. Since the death of Princess Diana (in a car crash), Heather
Mills-McCartney has become the popular face of the anti-landmine movement. Ms
Mills, of course, lost a leg in a traffic accident. Road safety is not as fashionable as
landmines.
One group, however, has shown considerable interest in the problem: the motor
industry. Groups like the Global Road Safety Partnership and the Federation
International de l’Automobile have come to dominate the international road safety
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agenda. They represent companies like DaimlerChrysler, General Motors, BP and
Michelin, as well as motoring organisations.
Recently, a debate about the politics of road safety has emerged within the policy
subsystem. For instance, medical epidemiologist Professor Ian Roberts argued in the
Journal of the Royal Society of Medicine that the automotive industry ‘manoeuvred
themselves’ into the leading role and ‘set the policy agenda.’ This paper analyses how
and why the automotive lobby has come to dominate the international road safety
agenda.
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Abstract: Road safety in developing Asia

Ericson, Matthew (2008), Road Safety in Developing Asia. Paper presented to the
Centre for Southeast Asian Studies (by invitation), Melbourne, 4 September.
As visitors to Asia we’ve all noticed the crazy traffic: whole families on a
motorbike, overloaded trucks and so on. In many Asian countries, road traffic injuries
already kill more people than tuberculosis and malaria. With increasing economic
development and improved road infrastructure, the problem is forecast to worsen. The
seminar will present an overview of the road safety problem in developing Asia, with
examples drawn from rural road safety in Cambodia and the Lao PDR.
Matt will present survey data on the effect of road traffic injury on middle-income
peri-urban households. Using the Millennium Development Goals as a benchmark, he
will show how road accidents affect each of the MDGs—including such ostensibly
unrelated Goals as gender and the environment.
Matt will then present case studies from rural road safety in Cambodia and Laos.
The first regards the use of pickup trucks providing public transport services (picture 1
attached*). Matt will then present new research data on the increasing risk posed by
two-wheel tractors, which are the dual-mode agricultural implement/transport vehicles
increasingly popular in rural areas (picture 2 attached*).
The seminar will conclude with an overview of the road safety problem in
developing Asia, the central stakeholders and funding organisations, and the policies
and programs currently being prioritised.
* Pictures omitted
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Abstract: How Road Traffic Injuries Affect Household Welfare

Ericson, Matthew, and Pagna Kim (2009). ‘How Road Traffic Injuries Affect
Household Welfare Using the MDG Benchmarks [Submitted 26 October].’ Asian
Studies Review (Manuscript ID: CASR-2009-0083).
This paper quantifies how road traffic injuries affect progress towards the
benchmark Millennium Development Goals (MDGs) using data from a questionnairebased survey of 100 Cambodian households randomly selected from police accident
reports.
In terms of poverty (MDG1), injuries resulted in a 21% loss of income for the 542
household residents. The poorest households, and those with a seriously injured
resident, were worse affected. Primary education (MDG2) dropout rates were 8 times
the province average. The gender (MDG3) income gap widened by 28%, while women
bore 88% of the burden of care for injured. The infant mortality (MDG4) rate was more
than double the provincial rate, while the maternal mortality rate (MDG5) was 15 times
the national average. The households also recorded rates of priority diseases (MDG6) at
twice the national average. Environment (MDG7) outcomes include increased wood
fuel use and stagnation in improved drinking water access, with no apparent
development partnership (MDG8) to address the negative welfare impacts of road
traffic injury.
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Abstract: The implementation problem: Cambodian and Lao helmet policies

Ericson, Matthew (2009). The Implementation Problem: Cambodian and Lao Helmet
Policies in Comparative Perspective. Paper presented at the Australian Political Studies
Association Annual conference, Sydney, 27-30 September 2009.
This paper compares the implementation of a simple road safety intervention—the
mandatory wearing of helmets by motorcyclists—in the two developing countries of
Cambodia and the Lao PDR. The analysis uses established policy concepts as a means
of explaining how policy styles and stakeholder complexity affect policy decisions (and
non-decisions), instrument selection and outcomes. In particular, the Howlett and
Ramesh model of subsystem policy-making is used to examine how stakeholder
networks and institutional constraints affect policy outcomes. The paper explains how
and why differences emerged between policy prescription and practice in the two
countries. The discussion considers whether helmet program advice over-emphasises
rational models of public policy, and recommends more pragmatic advice be offered to
road safety policy-makers.
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9.10 Abstract: Comparing Helmet Intervention Outcomes in Laos and Cambodia
Ericson, Matthew (2009). ‘Comparing Helmet Intervention Outcomes in Laos and
Cambodia: A Case Study in Prescriptive Global Health Policy [Submitted 1
November].’ Social Science & Medicine (Manuscript ID: SSM-S-09-02785).
Why would a proven global health policy succeed in one country and fail in
another? This paper compares the implementation of a simple road safety intervention
in Cambodia and Laos—the mandatory wearing of motorcycle helmets. Laos achieved
helmet use rates of 76%, while Cambodia achieved only 24%. This paper explains why.
The analysis uses established policy concepts to explain how policy network complexity
and institutional constraints affect policy implementation and outcomes styles, policy
decisions, non-decisions, instrument selections and outcomes. The analysis explains
how and why differences emerged between global health policy prescription and
practice in the two countries. It is argued that policy prescribed by international
organisations can be adapted to suit local constraints, but global health policy and
advocacy needs to better account for the resource and governance constraints in
developing countries.
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9.11 Abstract: Pickup Modifications for Rural Transport Services
Ericson, Matthew (2009). ‘Pickup Modifications for Rural Transport Services: Research
Notes from Cambodia (Submitted 19 November 2009).’ Journal of Public
Transportation.
This paper regards the operation of rural public transport services provided by
pickup trucks and minibuses in Cambodia. The paper presents survey data revealing
how pickup modifications, especially cargo area canopies, are used to increase
passenger and cargo capacity. A particular emphasis is placed on the importance of
pickup transport services to economic activity. The survey results demonstrate that
passengers travelling for economic reasons more frequently travel by pickup and
constitute 66% of passengers. Transport operators may be modifying vehicles in
response to their passengers’ commercial requirements, and this paper highlights both
the economic benefits and safety risks of such modifications.
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9.12 Submitted version of overloading case study
Ericson, Matthew (2010). ‘Overloaded rural public transport in Cambodia: Wicked
problems and the limits of road safety knowledge transfer’ [Submitted 7 March].
Accident Analysis & Prevention (Manuscript ID: AAP-S-10-00134-2). This version of
the overloading case study includes minor changes, and is included in the appendices at
the request of the Monash Research Graduate School.
9.12.1 Abstract
Pickup trucks provide vital rural public transport services that promote socio-economic
development in developing countries, but passengers in pickup cargo areas are more
likely to be injured in traffic accidents. In Australia’s low-income aboriginal
communities, canopies have proven effective in limiting falls from pickup cargo areas
and providing some protection in the event of vehicle rollover. Using survey data, this
paper argues that cargo canopies in Cambodia have been implemented primarily as a
market-based response to a lack of transport (to increase the carrying capacity of
pickups) rather than to improve passenger safety. The use of canopies in Cambodia
allows pickups to carry more passengers and cargo and, by raising the centre of gravity,
increases the risk of a rollover. The policy discussion highlights the lessons for
evidence-based policy analysis where road safety knowledge transfer encounters a
wicked problem. Apparently tame policy solutions which have successful in one context
may prove less effective, or even counter-productive, when transferred to a different
socio-economic environment. [4561 words]
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9.12.2 Introduction
Rural transport is an important driver of economic and social development in
developing countries, and pickups are a particularly effective form of rural transport
(Starkey, et al, 2002). In developing countries such as Cambodia, the pickup’s cargo
area is often modified to accommodate a dozen passengers or more on trips of 10 to 200
km, according to Starkey et al:
Pickups used in rural transport services may be fitted with passenger-carrying
benches and load-carrying roof racks. The size, speed, and flexible load potential
of pickups, and their ability to cope with poor roads throughout the year, make
them well suited to the long-distance transport needs of small, dispersed
communities. (2002: p.58)

Figure 20: Pickup taxi at Preaek Ta Meak ferry

The danger of riding in the cargo area of pickup trucks is a global problem, but has
special significance in developing countries (Nelson and Strueber, 1991). The single
greatest risk for cargo area passengers is falls and ejections (CIPP, 2000). Whether the
pickup is overloaded or not, unrestrained passengers in the cargo area are at much
higher risk of death—up to eight times higher than other vehicle passengers. This is
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because pickups have a relatively high centre of gravity and are susceptible to rollover
even without overloading or poor roads. The main risk factor is whether the load weight
is above the vehicle’s empty centre of gravity. Each additional cargo-space passenger
raises the pickup’s centre of gravity, and the shifting weight of unrestrained passengers
exacerbates the instability (Anderson, et al, 2000).
Given these risks, regulating the use of pickups may seem an obvious solution.
Effective implementation of policy interventions, however, requires consideration of the
operating environment (Mohan and Tiwari, 1998). In developing countries, regulation
‘may improve vehicle safety at the expense of reduced service frequency or higher
fares’ (Starkey, et al, 2002). Nelson and Strueber calculated that road traffic injury
(RTI) in Papua New Guinea could be reduced by 27% if pickups were ‘limited to their
designed passenger occupancy,’ but concluded:
[S]imply banning passengers in the cargo beds of utility vehicles has little or no
chance of success. The resulting limitations on personal travel would be socially
and economically undesirable and the legislation virtually impossible to enforce.
(1991: p.116)

The research presented in this paper began with four suppositions. First, pickup
trucks are unstable, more so with additional loading. Second, open load space
restraints—or canopies—are a proven intervention in Australia. Third, regulating
pickup taxis could push the overloading problem into other areas—in particular, to the
other main form of public transport used in rural Cambodia, minibuses. Finally, policymakers must consider the importance of rural transport to socio-economic development,
and the limited regulatory capacity of the Cambodian state.
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Figure 21: Minibus at Preaek Ta Meak ferry

9.12.3 Review of the literature and operating environment
9.12.3.1 Australia and Cambodia compared
A canopy fitted to the pickup’s cargo area has proven effective in Australia. It was
implemented to address the problem of Australian aboriginal people being injured while
riding in the open cargo area of pickups. In the years 1990–94, aboriginal Australians
accounted for over 80% of cargo space fatalities where race was recorded (Hawkes,
2005). The Northern Territory legislated in 1994 to prohibit riding in a cargo space
without a prescribed canopy. This resulted in a 75% decrease in serious injuries and
fatalities (Macaulay, et al, 2003). Subsequently, all deaths—and all but one serious
injury—of cargo space passengers occurred in pickups not fitted with the canopies. The
policy’s effectiveness led to its diffusion to other Australian states with large aboriginal
populations, and reviews of the canopy intervention are universally positive (Joint
OECD/ECMT Transport Research Centre, 2006; Styles and Edmonston, 2006).
Given the intervention’s proven effectiveness, it is a viable option for developing
countries. More importantly, the low living standards of aboriginal Australians are
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comparable to ‘third world’ conditions (Macaulay, et al, 2003; Young, 1995). The
Northern Territory Road Safety Taskforce (NTRS, 2006) notes risk factors in
Australia’s aboriginal communities including: poor quality roads; lower vehicle
ownership rates; a lack of driver training; an older fleet of often unroadworthy vehicles;
and a lack of vehicle maintenance skills. These contextual limitations are also found in
Cambodia, all of which augers well for the transfer of canopies to Cambodia’s pickup
taxis. Consequently, the Australian canopy intervention fits the World Health
Organisation (WHO, 2004) criteria for a sound road safety intervention: it is both
evidence-based and suitable to local conditions in Cambodia.
Cambodia is a low-income country with a gross national income of US$540 per
capita (World Bank, 2007c). Eighty per cent of Cambodia’s 14 million people live in
rural areas where roads are in a poor state, and traffic levels are reduced by the poor
roads and low incomes (World Bank, 2007a). Cambodia’s vehicle ownership rate is
low, its fleet of transport providers ‘fragmented,’ and most vehicles are aged and
overloaded. The principal alternatives to pickups include large air-conditioned coaches
(essentially luxury transport 56 ) and minibus taxis.
Knowledge of Cambodia’s rural transport industry is limited, with the most notable
research undertaken by Rozemuller and colleagues in the early 2000s. Their research in
Kampot province revealed that pickup taxis carried 13% more passengers than minibus
taxis, but 5.4 times the weight (Rozemuller, et al, 2002b). Moreover, all vehicles, and
particularly pickups, travel less in the wet season. The reason is counterintuitive:
minibuses are essentially limited to good sealed roads and are consequently less affected

56

An air-conditioned coach ticket to Phnom Penh from Kampong Cham costs a fixed price of 10,000
riel, while a pickup or minibus taxi costs around 5,000 riel. However, prices for taxis are negotiable and
greater discounts are available to customers willing to ride on the roof or bonnet.
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by the rainy season than pickups, which operate more on the poorer—often unsealed—
roads. Starkey et al (2002) confirmed that passengers prefer pickups to minibuses where
the road is in poor condition.
9.12.3.2 Overview of public transport safety regulations
There were 26 deaths and 218 injuries to pickup and minibus occupants reported in
2006 (HIB, 2007c), although only casualties recorded in Phnom Penh were reported.
The proportion of injuries suffered by cargo-space occupants is not known. Cambodia’s
rural public transport industry faces few regulatory imposts in a country with weak
governance capacity (ranked at the 18th percentile, see World Bank, 2007d). The
Ministry of Rural Development’s (MRD, 2006) primary overloading concern regards
damage to infrastructure but otherwise pursues a ‘non-intervention strategy.’ The
Department of Land Transport is principally responsible for transport regulation, and
police from the Ministry of Interior are charged with enforcement. Coordination of rural
public transport safety regulation is nearly non-existent. This has diminished the
compliance and enforcement of current regulations (Hun Sen, 2007).
Cambodia’s rural transport providers are subject to very few specific regulations.
Pickup and minibus drivers must hold a driver’s licence, and their vehicle must be
registered and display a number plate. Non-compliant drivers receive informal fines of
around 5,000 riel (about US$1.25). In addition, taxi drivers using some Phnom Penh
taxi stations—which can best be conceptualised as bus terminals—are usually required
to paint their vehicles with a yellow stripe and the word ‘taxi’ on the side. Most taxis
display maximum passenger numbers (5), vehicle tare and gross mass weights, but these
are nominal and not enforced.
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The pickup taxis run regular routes—like a bus service—but collect and deliver
passengers on request. There are five common pickup modifications made to increase
carrying capacity. First, longitudinal chassis reinforcement has been undertaken by
welding bars along each underside of the vehicle’s frame between the front and rear
wheels. Second, the tailgate has been reinforced and a rope or chain used to increase its
load capacity. Third, additional leaf springs have been added to the rear-suspension
(most vehicles had eighteen springs). Fourth, drivers use heavy-duty tyres, the most
common being the Firestone CV9000 light truck tyre. The fifth vehicle modification is
the canopy (Figure 22). Consultation with drivers at Psar Thmei taxi station revealed
that canopies are manufactured to common designs in provincial workshops and cost
around US$450 fitted. 57

Figure 22: Common canopy design

It is thought that the number of taxis with canopies had been increasing for a decade
or more, possibly as drivers installed canopies to carry more passengers and more
goods. The logic is as follows: placing the passengers’ cargo on the canopy roof would
free-up more space for additional passengers in the cargo area. Thus a new challenge
57

By comparison, the Western Australia canopy cost around US$1,350 (or more) to be fitted Vehicle
Safety Branch (2002). Requirements for Enclosing Vehicle Load Spaces for Passengers. Vehicle Safety
Branch Information Bulletin No IB-103A (Nov 02). Welshpool, Department for Planning and
Infrastructure.
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emerged: the canopy which had proven so effective in Australia might be exacerbating
the overloading problem in Cambodia. Not only might the canopy increase the number
of potential causalities in the case of an accident, but the pickups carry more weight at a
higher centre of gravity, increasing the likelihood of an accident in the first place.
The use of Australian-style canopies was being considered because the risk of falls
from the cargo area outweighs the risk of injuries within the canopy, and because of its
proven success in Australia. We now need to consider if the canopy reduces the risk of
injury, or exacerbates that risk by increased overloading in the Cambodian context.
9.12.4 Research Method
The literature review identified problems and potential solutions to passengers riding in
the cargo areas of pickups. Then informal stakeholder consultation in Cambodia was
undertaken. This included around 50 hours of discussions with academics, government
agencies, non-government organisations, and eventually taxi drivers and their
passengers. The central concern of the research—whether the cargo-space passenger’s
injury risk might be increased by the use of canopies—emerged during this consultative
research period.
9.12.4.1 Survey Method
A survey was undertaken in September 2007 at three Kandal province ferry crossings
(Preaek Ta Meak, Svay Ath and Ruessei Chrouy). Structured questionnaire interviews
were conducted with 25 drivers and 100 passengers using easterly routes plied by taxis
between Phnom Penh and the eastern provinces of Kampong Cham, Prey Veng and
Svay Rieng. The interviews were conducted by a four-member team from the Coalition
for Road Safety (CRY), using two questionnaires prepared for passengers and drivers
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respectively. The sample group was selected on the basis of convenience, because taxis
on these routes were required to stop at the Kandal ferry terminals, and the terminals
were easily accessible from the researchers’ Phnom Penh base.
There was no sampling frame as the number of taxis using each ferry was not
initially known. Consequently, the sample size at each ferry was calculated on the
estimate of ferry staff while the survey was being undertaken. The sample taxis—which
could be travelling in either direction—were selected by convenience: the nearest taxi
would be selected when an interviewer was not conducting another survey.
The sample of 100 passengers was randomised by selecting the adult passenger
seated in the middle of the row closest to the interviewer’s approach. The passenger
survey included 100 adult taxi passengers of both pickups and minibuses because
potential side-effects resulting from regulatory change would be high if there was any
substitution effect (that is, passengers can choose between minibus and pickup
services). The sample selection process for the 25 pickup taxi drivers mirrored the
process used for passengers. Table 19 specifies the sample distribution among the three
ferry sites.
Table 19: Passenger and driver sample groups by ferry site
Ferry site
Preaek Ta Meak
Ruessei Chrouy
Svay Ath
Total

Taxis per day (est.)a
N
%
90
42
87.5
41
37.5
17
215
100

Passengers surveyed
N
%
42
42
41
41
17
17
100
100

Drivers surveyed
N
%
11
44
10
40
4
16
25
100

a. Where ferry staff provided a range, such as ‘35-to-40 taxis a day,’ their estimate is presented as an average.

The survey data was entered into SPSS and checked by CRY staff using the paper
questionnaires. The data was then categorised and coded to develop a codebook (value
and label). The final data analysis consisted primarily of case summaries and descriptive
statistics including cross-tabulations.
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9.12.4.2 Limitations
There are two major limitations to the survey results. The first is the small driver sample
size, which should be considered an indicative consultative survey intended to inform
policy proposals. The second is the method used to estimate the weight of goods carried
by taxis: drivers and passengers were asked to estimate the weight of their cargo loads.
This was the most practical means given the nearest weighbridge is located a number of
kilometres north of the Kandal ferries in Kampong Cham province. Moreover, as only
heavy vehicles were required to stop at the weighbridge, the inconvenience of stopping
taxis solely for the purpose of this research was considered too burdensome.
9.12.5 Survey Results
The average pickup truck was built in 1995. The canopy cost drivers an average of
US$455 fully fitted, and drivers spend an average of $49.60 each year to maintain the
canopy. Drivers had an average of eight years’ experience driving taxis, and had on
average begun using canopies five years previously. The drivers said they carried 25
passengers plus 1612 kg of freight on an average trip. The drivers estimated their
vehicles’ payload capacity at an average 2475 kg, and stated their recommended vehicle
payload at three and four times that recommended by Nissan and Toyota respectively
(Table 20).

Appendices

Matthew Ericson

186

Table 20: The pickups and their payloads
Recommended payload (kg)
Vehicle Make

Frequency

Isuzu
Nissan Kingcab
Toyota Tacome/Hilux
Average

3
11
11
-

Driver

Manufacturer

2750
2582
2318
2550

635
771
703

9.12.5.1 Passengers and their luggage
Each surveyed taxi carried an average of 16.7 adult and 2.7 child passengers in the
cargo-area. (Note the discrepancy between the drivers’ response that their pickups
usually carried 25 passengers. This is because only cargo-area passengers were recorded
by the survey team, while drivers were asked to estimate the average number of
passengers, including cabin passengers.) The average passenger respondent was aged 36
years and 53% were female. The average passenger carried 38 kg of luggage and 16%
were travelling with one or two children aged less than 15 years.
If we assume the 16.7 passengers weigh an average of 65 kg each, and each of the
2.7 children weighs 25 kg, then the average pickup has 1152 kg of passengers in the
cargo area. If we add the passengers’ aggregate luggage of 635 kg, then the taxi is
carrying 1787kg. This does not, of course, include unaccompanied cargo, or the
passengers, driver and offsider within the cabin.
Passengers using both minibus and pickups were asked, ‘on average, how many
times do you travel by pickup taxi each month?’ Pickup passengers travelled 60% more
frequently by pickup than minibus passengers (Table 21).
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Table 21: Average frequency of passenger journeys per month by vehicle
Vehicle Type

N

Minibus
Pickup
Total

9
91
100

Frequency of travel (per month)
Sum

Mean

44
765
809

4.9
8.4
8.1

Passengers were asked their reason for travel. Their responses have been classified
into four categories: Economic, such as ‘to sell things at market’ or ‘buy fishery
equipment’; Health, such as ‘coming back from the hospital’; Social, such as travelling
‘to the pagoda to perform a ritual’; and Not Classified where the response was—in
every case—‘returning home.’ Most passengers were travelling for social reasons
(Table 22). However, comparing ‘reason for travel’ with travel frequency reveals that
passengers travelling for economic reasons represent less than one-third of passengers
but two-thirds of the market. Combining the respondents’ reason for travel with their
luggage weight, we find economic travellers’ luggage is 2.5 times the average weight.
Economic travellers are an important part of the market. They represent 66% of
journeys, and carry 77% of the luggage weight. Moreover, economic travellers used
pickups rather than minibuses almost exclusively, for 97% of their journeys.
Table 22: Luggage weights and monthly travel frequency by reason for travel
Reason for travel

N

Social
Economic
Health
Not classified
Total

42
30
9
19
100

Travel frequency (per month)
Mean
Sum
% of sum
4
167
20.6
17.9
537
66.4
2.8
25
3.1
4.2
80
9.9
8
809
100

Luggage weight (kg)
Mean Sum % of sum
8.7
364
9.6
98.0 2940
77.3
0.1
1
0.0
26.2
498
13.1
38
3803
100.0

Why would passengers choose a minibus over a pickup, or vice versa? The most
common reason, cited by 82% of passengers, is because they have no alternative (Table
23).
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Table 23: Passengers’ reasons for using the vehicle type (N=102)
Classified response
No alternative
Price
Taxi has a canopy
Convenient departure time
Prefer the driver
Driver is safe
Other
Total

Respondents traveling by
Minibus (%) Pickup (%)
7.8
74.5
0
6.9
0
2.9
0
2
0
2
0
2
1
1
8.8
91.2

Total (%)
82.4
6.9
2.9
2
2
2
2
100

9.12.5.2 Canopy preferences
Canopies are thought to provide passengers with additional room for luggage and
protection from sun and rain. Travel by pickup with canopy is preferred by 77% of
business travelers, presumably because of the additional cargo capacity. However, when
the classified reasons for preferring a vehicle type are compared with the respondents’
reasons for travel (Table 24), we find business travelers do not rate the canopy’s
increased cargo capacity as highly as other passengers.
Table 24: Reason for preferring vehicle type by reason for travel
Reason for travel (classified) (%)
Health

Social

Economic

Not classified

Total

No answer

5.4

15.2

12.5

11.6

44.6

Protection from elements and dust

2.6

14.3

8.9

3.6

29.5

Safety (incl. overloading)

0

4.5

1.8

2.7

9

Increased luggage capacity

0

4.5

1.8

1.8

8.0

Price

0

1.8

3.6

0

5.4

Other

0

2.7

0.9

0

3.6

Total (N=112)

8.0

42.9

29.5

19.6

100

Passengers were asked why the canopy was important. The possible explanations
identified during consultation were put to passengers in the form of Likert-scale
questions. Passengers considered the canopy most important because it affords
protection from the elements. Safety was least important (Table 25).
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Table 25: Reasons passengers consider a canopy important

Protection from the sun and rain

Passengers can put their luggage on the roof

It is safer if there’s an accident

Average response
7.1
6.8
6.7
7.1
5.1
6.8
6.7
6.2
6.4
4.7
5.6
5.6
5.3
5.6
4.1

Reason for travel
Economic
Health
Social
Not classified
Economic
Health
Social
Not classified
Economic
Health
Social
Not classified

These results can be compared with passengers’ general assessment of the
importance of having a canopy (Table 26). This question was asked after the responses
presented in Table 25, so passengers had some prompt as to the canopy’s potential
benefits. The notable result here is that economic travelers ranked the overall
importance of the canopy at the average for all passengers, while their ranking of each
category’s importance was the highest (Table 25).
Table 26: Importance of the pickup canopy to passengers

Is it important that the pickup truck has a canopy?

Average response
6.8
7.1
6.8
6.9
5.2

Reason for travel
Economic
Health
Social
Not classified

Finally, drivers were also asked ‘why a canopy is being used.’ These questions
correspond with the passenger preference questions which have been classified as
shelter, load capacity and safety (Figure 23). The average responses—which do not
account for the lower proportion of driver responses—indicate that the most important
reason is increased load capacity. Passengers rated shelter from the elements most
important, while drivers rated load capacity as the most important reason for installing a
canopy. Safety, on all accounts, comes last.
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8.2
5.3 5.5

Average

Driver

Average

Passenger

Driver

6.2 6.6 5.8

Passenger

6.7 6.8

Average

7.2

Passenger

10
9
8
7
6
5
4
3
2
1
0

Driver

Likert-scale response
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Shelter from Load capacity Safety in an
elements
accident

Figure 23: Rating of reasons for preferring a canopy (N=25 drivers+100 passengers)

9.12.6 Conclusion
The most important survey results are that economic travellers constitute the majority of
passengers and cargo load, and that canopies are primarily used for passenger comfort
and increased load capacity. Safety ranks last as a factor in drivers’ and passengers’
canopy preferences. The use of canopies in Cambodia emerged as a market-based
response to a lack of transport (to increase the carrying capacity of pickup trucks) rather
than as a means of improving safety. While the canopy may reduce falls and injuries, it
is exacerbating the overloading problem, raising the centre of gravity, and increasing the
risk of rollover accidents. This conclusion is partly attributable to the economic
constraints of an undersupply of transport services and poor roads—although these
problems were also identified in Australia’s indigenous communities. To a lesser extent,
poor governance and inadequate coordination between government agencies also
hamper effective implementation.
The perceived cargo-carrying benefits of both drivers and economic travellers using
canopy-fitted pickups were not foreseen in the initial comparison of the conditions in
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Cambodia and Australia’s aboriginal communities. However, following the Cambodian
fieldwork, we returned to the published literature on the Australian intervention to better
understand the context—and the literature revealed nothing to further inform policy in
developing countries like Cambodia. As canopies may yet prove an effective
intervention in developing countries, further analyses of the successful Australian
intervention is needed to understand why aboriginal people were using pickups for
transport, and how the canopy intervention was implemented without exacerbating
overloading.
9.12.6.1 Discussion: From tame solution to complex problem
Why did a proven road safety intervention result in such a complex policy issue in
another jurisdiction? The answer is that we were initially considering a ‘tame’
engineering solution to what emerged as a socially complex ‘wicked problem.’ Wicked
problems are hard to define, have no clear solution and—because they are socially
complex—are often multi-causal involving interdependent issues (Rittel and Webber,
1973). This is because;
By comparison, problems in mathematics, engineering, and chemistry while
certainly complicated and technically demanding are ‘tame’ to the extent that the
problems themselves can be clearly delineated (and solved) by experts who
produce clear, workable solutions using analytical approaches of their disciplines.
(Kreuter, et al, 2004: p.442)

Analysis of wicked problems needs to consider the interrelationships among causal
factors and how they might affect solutions (APSC, 2007). There have been attempts to
redefine community safety programs as wicked problems (see, for instance, Binder,
2002). However, the predominant approach to public health largely remains one of
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‘scientific’ or ‘evidence-based’ policy (see, for instance, WHO, 2008), including the
subfield of road traffic injury prevention (WHO, 2004). Community safety policy
analysis—particularly regarding technology and knowledge transfer—may well benefit
from a better understanding of tame solutions and wicked problems.
This paper is a cautionary study in the hazards of rational policy analysis in the
development context. The success of canopies in Australia and the comparable
operating environment in Cambodia offered a promising solution. Had the analysis been
limited to this evidence, we would not have recognised the complex impediments to the
transfer of the canopy intervention, and we would likely have made rational evidencebased policy recommendations with fatal unforeseen consequences.
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9.13 Questionnaire: Taxi drivers (Psar Thmei)
Vehicle Sample No:……………….

Canopy: [ ] Yes

Rego:……………….

Date:……………….

[ ] No

Time:……………….
9.13.1 Questions for taxi drivers and offsiders
9.13.2 What is the make, model and year of the taxi you are driving today?
[Make]:………………. [eg, Toyota)
[Model]:………………. [eg, Hilux]
[Year]:……………….
9.13.3 Who owns the taxi you are driving today?
[ ] You
[ ] Your family
[ ] Your boss
9.13.4 If your kiometer counter works, how many kilometers has the taxi done?
Kilometer reader says:………………………. [Specify Km reading]
[ ] Please ‘X’ here if your kilometre reader is NOT working today.
9.13.5 Do you have an offsider today?
[ ] Yes
[ ] No
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9.13.6 How long have you been driving taxis?
[Years]:……………….
9.13.7 How many people and kilos of freight does your taxi carry on the average
trip?
[Number of passengers]:………………. kg
[Freight weight]:………………. Kg
9.13.8 How much weight can your vehicle carry?
[Specify weight]:………………. Kg
CRY ask Kampong Cham PRSC to write weigh pick up truck at Tang Krang
Commune corner of national road 6 and road 61. Get the target area at Mukampoul
district in Kandal province: Ferry station such as Prek Tameak, Svay Ath, Prek
Anchanh. KP, okay
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9.14 Questionnaire: Taxi drivers (Kandal ferries)
Vehicle Sample No:……………….
Date:……………….
Ferry Crossing:

Time:……………….

[ ] Prek Tameak
[ ] Svay Ath
[ ] Prek Russey

9.14

Questions for taxi drivers and offsiders

9.14.1 What is the make, model and year of the taxi you are driving today?
[Make]:………………. [eg, Toyota)
[Model]:………………. [eg, Hilux]
[Year]:……………….
9.14.2 Where did you start and end this journey?
[Start]:…………………………….…………….
[End]:…………………………….…………….
[As detailed as possible (eg: commune), place in Phnom Penh (eg: name of market)]
9.14.3 Will you be traveling along unsealed roads on this journey?
[ ] Yes [ ] No
9.14.4 Who owns the taxi you are driving today?
[ ] You

[ ] Your family

[ ] Your boss
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9.14.5 Do you have an offsider today?
[ ] Yes [ ] No
9.14.6 How long have you been driving taxis?
[Years]:……………….
9.14.7 How many people and kilos of freight does your taxi carry on the average
trip?
[Number of passengers]:………………. people
[Freight weight]:………………. Kg
9.14.8 How much weight can your vehicle carry?
[Specify weight]:………………. Kg
9.14.9 Why do your passengers prefer the pickup truck to the minivan?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
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9.14.10Canopy Questions
We would like to know why a canopy is being used on this taxi today. We will use a
scale of 1 to 10, where 1 is the least important and 10 is the most important reason a
canopy has been installed.
9.14.11On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is the canopy on your taxi being used because the taxi can take
more luggage and passengers this way?
1

2

3

4

5

6

7

8

9

10

Most important

Least Important

9.14.12On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is the canopy on your taxi being used because it will protect
passengers in case of an accident?
1

2

3

4

5

6

7

8

9

10

Most important

Least Important

9.14.13On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is the canopy on your taxi being used because the passengers
have protection from the sun and rain?
1

2

Least Important

3

4

5

6

7

8

9

10

Most important
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9.14.14If the canopy on your taxi is being used today for some other reason, please
specify:
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.14.15How long has the canopy been installed on the taxi you are driving today?
[Years]:……………….

[ ] Do not know

9.14.16Has the number of canopies been increasing?
[ ] Yes
[ ] No
9.14.17Why have the numbers of taxis with canopies increased?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.14.18How long ago did the numbers of taxis with canopies begin to grow
quickly?
[Years]:……………….

[ ] Do not know
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9.14.19How much does your canopy cost?
[Amount]:……………….

[ Specify R or $]

9.14.20How much does it cost to maintain your canopy each year?
[Amount]:……………….

[ Specify R or $]

9.14.21Would any of these things help you with making your business safer and
more sustainable, and how important is it?
9.14.22Expert advice on maintenance
[ ] Not important
[ ] Maybe
[ ] Important
[ ] Very Important
9.14.23Expert advice on safe loading
[ ] Not important
[ ] Maybe
[ ] Important
[ ] Very Important
9.14.24Having an organisation or group to represent taxi drivers’ in discussing
safety issues with the authorities?
[ ] Not important
[ ] Maybe
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[ ] Important
[ ] Very Important
9.14.25If we could find a way to make your taxi safer, how much would you be able
to pay?
[Amount]:……………….

[ Specify R or $]
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9.14.26Canopy Questions (if installed)
We would like to know why a canopy is being used on this taxi today. We will use a
scale of 1 to 10, where 1 is the least important and 10 is the most important reason a
canopy has been installed.
9.14.27On a scale of 1 to 10, where 1 is the least important reason and 10 is the
most important reason, is the canopy on your taxi being used because the
taxi can take more luggage and passengers this way?
1

2

3

4

5

6

7

8

9

10

Most important

Least Important

9.14.28On a scale of 1 to 10, where 1 is the least important reason and 10 is the
most important reason, is the canopy on your taxi being used because it will
protect passengers in case of an accident?
1

2

3

4

5

6

7

8

9

10

Most important

Least Important

9.14.29On a scale of 1 to 10, where 1 is the least important reason and 10 is the
most important reason, is the canopy on your taxi being used because the
passengers have protection from the sun and rain?
1

2

Least Important

3

4

5

6

7

8

9

10

Most important
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9.14.30If the canopy on your taxi is being used today for some other reason, please
specify:
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.14.31How long has the canopy been installed on the taxi you are driving today?
[Years]:……………….

[ ] Do not know

9.14.32Has the number of canopies been increasing?
[ ] Yes
[ ] No

[FINISH SURVEY]

9.14.33Why have the numbers of taxis with canopies increased?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………

Improving the process of technology transfer for better road safety policy outcomes

Monash University PhD Thesis

203

9.14.34How long ago did the numbers of taxis with canopies begin to grow
quickly?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
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9.15 Questionnaire: Taxi passengers

Vehicle Sample No:……………….
Date:………………….….

Time:………………….….

Minivan:

[ ] Yes [ ] No

Pickup truck:

[ ] Yes [ ] No ► Canopy: [ ] Yes [ ] No

9.15

Questions for the taxi passengers

9.15.1 How old are you?
[Specify years]:……………….
[ ] Male
[ ] Female
9.15.2 Are you traveling with luggage today?
[ ] Yes
[ ] No

► go to 9.15.4

9.15.3 How much does your luggage weigh?
[Specify weight]:……………….
9.15.4 Are you traveling with children today?
[ ] No

► go to 9.15.6

[ ] Yes
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9.15.5 What is the age and weight of each child traveling with you today?
Child

Age

Weight

Child 1:
Child 2:
Child 3:
Child 4:

9.15.6 In which town or commune did you begin this journey today?
District/town:………………………………………………………
9.15.7 In which town or commune will you end this journey today?
District/town:………………………………………………………
9.15.8 What is your reason for travel today?
[ ] Visit family
[ ] Take things to sell at market
[ ] Going to or coming from work
[ ] Other, please specify:………………………………………………………
9.15.9 On average, how many times do you travel by pickup taxi each month?
Specify number:……………….
9.15.10Why do you travel by this taxi and not with another taxi?
[Do not ask these options:]
[ ] This is the only taxi that goes to my village/town
[ ] This is the only taxi that goes to my destination
[ ] Because the taxi has a canopy which: [ ] Protects me from the sun and/or rain
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[ ] Protects me if there’s an accident
[ ] People can put their luggage on top
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.15.11Do you prefer to go with the taxi that has the canopy, or do you prefer the taxi
that has no canopy, or do you prefer the minivan taxi, or something else, and
why do you prefer this taxi or the other? 58
Prefer: [ ] Pickup with canopy
[ ] Pickup with no canopy
[ ] Minivan
[ ] Something else
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………

58

Alternate preferences between three possible preferences (minivan, pickup truck taxi with canopy
and pickup truck taxi without canopy).
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I want to ask what reasons you might prefer a pickup truck taxi with or without a
canopy. I will ask you about three reasons, and you can tell me the most important
reason by giving that a number out of 10.
9.15.12On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is the canopy important for you because you have protection
from the sun and rain?
1

2

3

4

5

6

7

8

9

10

Most important

Least Important

9.15.13On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is the canopy important for you because it is safer if there’s an
accident?
1

2

3

4

5

6

7

8

9

10

Most important

Least Important

9.15.14On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is the canopy important for you because passengers can put
their luggage on the roof?
1

2

3

4

5

6

7

8

9

10

Most important

Least Important

9.15.15On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is it important to you that the canopy might slow down the
pickup truck?
1

2

Least Important

3

4

5

6

7

8

9

10

Most important
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9.15.16On a scale of 1 to 10, where 1 is not important and 10 is extremely
important, is it important that the pickup truck has a canopy?
1

2

Least Important

3

4

5

6

7

8

9

10

Most important

KP okay
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9.16 Questionnaire: Two-wheel tractor
Main Respondent’s Name:……………….

District:…..………………..

Village:……………….

Commune:…………………

Ask for the person in the household who knows the most about the tok-tok.
9.16

Quantitative Section

9.16.1 Besides the tok-tok, what vehicles does your household currently own or use
regularly, and is it owned by your household?
Vehicle?

Own or use regularly?

Household owns vehicle?

Motorbike?

[ ] Yes [ ] No

[ ] Yes [ ] No

Car?

[ ] Yes [ ] No

[ ] Yes [ ] No

Bicycle?

[ ] Yes [ ] No

[ ] Yes [ ] No

Hand-drawn cart?

[ ] Yes [ ] No

[ ] Yes [ ] No

Anything else?

[ ] Yes [ ] No

[ ] Yes [ ] No

Anything else?

[ ] Yes [ ] No

[ ] Yes [ ] No

Anything else?

[ ] Yes [ ] No

[ ] Yes [ ] No

9.16.2 Did your household own any motorised vehicle before you got your first
tok-tok?
[ ] Yes

go to 1.3

[ ] No

go to 1.4

9.16.3 What type of motorised vehicle did your household own before you got your
first tok-tok?
[ ] Motorbike
[ ] Truck
[ ] Something else [Specify…………………………………………….]
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9.16.4 Have you ever had a vehicle driver’s license of any kind?
[ ] Motorbike
[ ] Truck
[ ] License to drive something else
Specify………………………………………….
[ ] No license for anything, ever
9.16.5 When did you buy your tok-tok?
Month:………………
Year:………………..
9.16.6 Did you buy the cart together with the tok-tok?
[ ] Yes
[ ] No
9.16.7 How much did your cart cost?
Cost:………………$
9.16.8 How much did your tok-tok without cart cost?
Cost:………………$
9.16.9 Did you buy your tok-tok and cart new or used?
Tok-tok:

[ ] New [ ] Used

Cart:

[ ] New [ ] Used
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9.16.10What year was your tok-tok and cart made?
Tok-tok:………………
Cart:………………...
9.16.11Did you buy your cart from the tok-tok shop, or did you make it yourself
(maybe with friends and family helping), or did you pay someone to make it
for you, or something else?
[Read options] Was it:
[ ] Bought cart from a shop
[ ] Made it yourself
[ ] Paid someone else to make cart
[ ] Something else [Specify…………………………………………….]
9.16.12Did you buy the cart fully pre-constructed, or partly constructed, or did
you just buy the frame, or did you just buy the metal parts or something
else?
[Read options] Was it:
[ ] Bought fully pre-constructed cart
[ ] Bought partly constructed
[ ] Bought cart frame
[ ] Bought metal parts
[ ] Something else [Specify…………………………………………….]
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9.16.13Does you tok-tok have any of these things:
[Read options]:
[ ] A headlight that currently works
[ ] A headlight that currently does NOT work
[ ] Any rear lights so people can see you from behind at night
[ ] Triangle reflectors
[ ] Special vehicle reflectors like the ones on motorbikes and cars
[ ] CD reflectors or something similar that you can do yourself
[ ] An official number plate
I want to know about using tok-toks on the road.
9.16.14On average, how many hours every week is your tok-tok on the village
road, as opposed to the sealed road?
[Specify number of hours]:………………
9.16.15On average, how many hours every week is your tok-tok on the sealed
road?
[Specify number of hours]:………………
9.16.16On average, how many hours every week is your tok-tok on the village road
at night?
[Specify number of hours]:………………
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9.16.17On average, how many hours every week is your tok-tok on the sealed road
at night?
[Specify number of hours]:………………
9.16.18On average, how many hours a week is the tok-tok stopped during daylight
time on the sealed road?
[Specify number of hours]:………………
9.16.19On average, how many hours a week is the tok-tok stopped at night on the
sealed road?
[Specify number of hours]:………………
9.16.20On average, how many hours a week is the tok-tok being driven during the
daylight time on the sealed road?
[Specify number of hours]:………………
9.16.21On average, how many hours a week is the tok-tok being driven at night on
the sealed road?
[Specify number of hours]:………………
9.16.22On average, how many kilometers is the tok-tok driven every week on the
sealed road?
[Specify number of kilometers]:………………
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9.16.23On average, how many kilometers is the tok-tok driven every week on the
village road?
[Specify number of kilometers]:………………
9.16.24On average, how many passengers does your tok-tok usually carry on the
sealed road?
[Specify number of passengers]:………………
9.16.25On average, how many kilograms of cargo does your tok-tok usually carry
on the sealed road, not including any of the people?
[Specify weight of cargo]:………………
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9.16.26In an average month, how often is your tok-tok driven on the sealed road

Never

Rarely

Sometimes

Frequently

Many, many

for the following purposes?

Take children to school

N

R

S

F

MM

Go to work farming your own land

N

R

S

F

MM

Go to work farming land of others

N

R

S

F

MM

Carry people for income

N

R

S

F

MM

Carry cargo for income

N

R

S

F

MM

Go to the pub or festival

N

R

S

F

MM

Go to market to sell things

N

R

S

F

MM

Go to market to buy things

N

R

S

F

MM

Visit friends and family

N

R

S

F

MM

Go to work other than farming

N

R

S

F

MM

Go to get things needed for farming

N

R

S

F

MM

Any other reasons?................................

N

R

S

F

MM

9.16.27Considering all things, has the tok-tok increased or decreased the income of
your household, and by how much for the average month?
[ ] Increased income
[ ] Decreased income
[Specify monthly change]:……………………… [ ] Kip OR Baht
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9.16.28I want to find out who else in your household drives your tok-tok.
9.16.29What is their relationship in the household, such as son or wife?
9.16.30What is their age and sex?
9.16.31How many hours on average would they drive the tok-tok every week?
9.16.32Do they drive the tok-tok on sealed roads?
9.16.33Do they drive the tok-tok at night?
9.16.34Do they a license?
Relation

Age

Sex

Hours/week

Drives sealed

Drives at night

Has license

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No

M/F

Yes / No

Yes / No

Yes / No
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9.16.35Do you worry that your tok-tok is not so safe when it’s driving or stopped
on the sealed road?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.16.36How do you try to be safe when you take your tok-tok on the sealed road?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.16.37Do you try to avoid taking your tok-tok on the sealed road at any time of
the day which is not so safe?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
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9.16.38How do you try to be safe when you take your tok-tok on the sealed road
particularly at night?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.16.39Have you added anything to your tok-tok to make it safer when it is on the
sealed road?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.16.40What do you think could make the tok-tok safer when it is taken on the
sealed road, and do you think people can do this and pay for this?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
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9.16.41What were the reasons you decided to get a tok-tok with a cart?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.16.42Now that you’ve had a tok-tok, do you think it was a good or bad idea to get
the tok-tok?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
9.16.43How much would you be willing to spend to make your tok-tok safer?
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
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