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Articles

Implementation of national policies for a total asbestos ban:
a global comparison

Ro-Ting Lin, Lung-Chang Chien, Masamine Jimba, Sugio Furuya, Ken Takahashi

Summary

Background Two international Conventions from the International Labor Organization (ILO; C162 Asbestos
Convention) and the UN (Basel Convention) offer governments guidelines for achieving a total asbestos ban policy,
but the long-term effect of these Conventions on policy implementation, and the role of government effectiveness,
remains unknown. We aimed to investigate associations between government ratification of the ILO and UN
international Conventions, government effectiveness, and implementation of a national total asbestos ban.

Methods We obtained data for year of a national asbestos ban, year of ratification of one or both international
Conventions, and World Bank government effectiveness scores for 108 countries that ever used asbestos. We did a
survival analysis for countries with data in the follow-up period (March 22, 1989, to Feb 2, 2018) to assess whether
ratification of the international Conventions and greater government effectiveness were associated with time of
implementation of a national total asbestos ban.

Findings Of 108 countries with data for asbestos consumption, nine were excluded because they implemented an
asbestos ban before 1989. Therefore, 99 countries were included in the survival analysis. 26 countries ratified both
international Conventions and 73 ratified either one or no Convention. Countries that ratified both Conventions had
a shorter time to adoption of a total asbestos ban (mean 8-9 [SD 6-4] years) than did countries that ratified one or no
Conventions (16-9 [6-1] years). After controlling for government effectiveness, countries that ratified both Conventions
had a significantly higher conditional probability of banning asbestos than did those ratifying one or no Convention
(hazard ratio [HR] 41-8, 95% CI 4-5-383-3; p=0-0010). For every 1 point increment in government effectiveness, the
percentage change in HR for persistent asbestos consumption significantly increased by 127% (95% CI 13-354;
p=0-021).

Interpretation This study confirms that adoption of both the C162 Asbestos Convention and the Basel Convention
facilitates countries in moving towards a total asbestos ban. The effect was reinforced by government effectiveness.
Both international programmes and new agreements towards total asbestos bans and government commitments are
needed.

Funding: China Medical University, and the Ministry of Science and Technology (Taiwan).

Copyright © 2019 The Authors(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction

Since the 1960s, scientific evidence has shown a causal
relation between asbestos and carcinogenic effects in
exposed individuals.** To protect people from asbestos
exposure and prevent asbestos-related diseases, inter-
national Conventions and codes of practice aim to help
countries regulate the use of asbestos and asbestos-
containing products.** Adoption of international
Conventions represents the high degree of consensus
that has been reached among Member States of
organisations such as the UN and WHO. Member States
decide individually whether or not they can ratify a
Convention. Once a country ratifies an international
Convention, it should then implement corresponding
laws to ensure consistency with that Convention.’

Two international Conventions are especially relevant to
asbestos management. First is the International Labour
Organization (ILO) Convention no 162 concerning Safety
in the Use of Asbestos (hereafter referred to as the C162
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Asbestos Convention).’ Second is the Basel Convention on
the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (hereafter referred to as the
Basel Convention). The C162 Asbestos Convention focuses
on prevention of occupational exposure to asbestos.
Among potential exposure scenarios, occupational
exposure is associated with most asbestos-related diseases.*
The principle of ensuring that workers’ exposure to
asbestos remains below a specific limit was stated in
Article 15 of the C162 Asbestos Convention and adopted
on June 24, 1986." The Basel Convention, adopted on
March 22, 1989, focuses on prevention of asbestos waste
from being transported to other countries. Environmental
exposure to asbestos caused by transboundary waste
disposal is another possible exposure scenario.®

The C162 Asbestos Convention and the Basel
Convention are helpful for prevention of asbestos
exposures, but they are not comprehensive.’ The
best way to eliminate asbestos-related diseases is to

T ®
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Research in context

Evidence before this study

We searched Web of Science and PubMed for reports published
in English before Jan 25, 2019. One report published in 2003
compared asbestos bans in ten Asian countries. Two editorial
materials published in 2005 and 2013 highlighted gaps existing
between scientific knowledge and policy decisions, particularly
in countries in the process of industrialisation. 11 reports
published in 2017-18 reported on driving forces of national
asbestos bans but have little generalisability because they did
not use standard indicators for cross-country comparisons.

Added value of this study

To the best of our knowledge, our study is the first to
investigate the effect of international Conventions from the
International Labour Organization (ILO; C162 Asbestos
Convention) and the UN (Basel Convention) offering guidelines
for achieving a total asbestos ban policy and government
effectiveness on the implementation of a national total
asbestos ban. We included 108 countries that ever consumed
asbestos, with a follow-up of 30 years (from March 22, 1989, to

implement a total asbestos ban.“* Since the late 1980s,
several countries have worked gradually through the
policy process to achieve a national policy for a total
asbestos ban.” In the 1990s, global asbestos consumption
decreased by half, from four million metric tons in 1990
to two million metric tons in 1999.° However, asbestos
continues to be used in many countries, and the volume
of asbestos consumption has remained relatively
constant since 2000, with an average of two million
metric tons per year globally.” Since 2006, WHO and the
ILO have repeatedly urged countries to eliminate
asbestos-related diseases by ceasing use of asbestos.”®
An TLO resolution about asbestos was adopted by the
95th session of the International Labour Conference in
2006.* The same year, WHO published a report aiming
to help its Member States manage health risks associated
with asbestos exposure.®

In 2016, about 80% of the global population was living
in countries without a total asbestos ban." Because of
scant regulation or poor regulatory oversight, people are
frequently exposed to hazardous substances at work. The
Global Burden of Diseases, Injuries and Risk Factors
Study (GBD) estimated that, in 2017, 29909 people
worldwide died from mesothelioma, including 27447
from occupational causes and 2462 from non-
occupational causes, respectively. Thus, the need remains
to eliminate all forms of asbestos, manage asbestos
currently in place, and advance prevention of further
occupational asbestos exposures and asbestos-related
diseases. To achieve these goals, national governmental
authorities will need to implement national policies
effectively.

Government effectiveness reflects how a government
manages social and environmental conditions and

Feb 2, 2018), obtaining data for year of ratification of the ILO
and UN international Conventions and World Bank government
effectiveness scores to allow for cross-country comparison and
application of survival analysis. We found that countries that
ratified the C162 Asbestos Convention and the Basel
Convention and had higher government effectiveness scores
had a shorter period to the implementation of a national total
ashestos ban.

Implications of all the available evidence

Globally, more than 60 countries have implemented a national
ban on asbestos. Sparse data for national experiences are
available for cross-country comparison. This study provides
evidence that international Conventions offer guidelines that
help governmental authorities achieve a total asbestos ban,
and that this effect is modified by national government
effectiveness. International advocacy for a total asbestos ban
and increased government effectiveness could be considered as
a long-term approach to meeting the global need to eliminate
asbestos-related diseases.

responds to the needs of its citizens. The World Bank
publishes Worldwide Governance Indicators, which are a
measure of government effectiveness. An effective
government produces high-quality public services and
ensures that policies are independent from political
pressures and benefit from credible governmental
commitment. Previous studies have highlighted the
positive relation between government effectiveness and
population health."*

To narrow the gap between calls made by international
organisations to take action on asbestos use and current
work by countries towards total asbestos bans, it is crucial
to understand whether national policies are in line with
international Conventions on managing and banning
asbestos. This analysis can also help identify countries
lagging behind the global trend towards mitigating the
risk of asbestos exposure. However, current research on
this topic is sparse. Inspired by a previous report that
highlighted the national asbestos situation in ten Asian
countries,” we aimed to expand coverage to more
countries across all regions to provide an overview of
asbestos policies at a global level.

Iceland was the first country to enforce a national
policy banning all types of asbestos, in 1983.° We aimed
to investigate asbestos ban policies among countries
with data available for asbestos consumption since
1978 (ie, 5 years before Iceland introduced its ban) to
2018 (ie, the most recent year of observation). We
postulated that countries that have ratified international
Conventions (ie, C162 Asbestos Convention and the
Basel Convention) and have high government effective-
ness scores would have governmental commitments
that enable implementation of a national total asbestos
ban.

www.thelancet.com/planetary-health Vol 3 August 2019
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Methods

Selection of countries

We applied two criteria to select study countries. First,
we selected countries listed as UN Member States in
2018, plus Taiwan and Hong Kong, resulting in 195
eligible countries.” Second, we included only countries
with available data for raw asbestos consumption from
Jan 1, 1978, to Dec 31, 2016, meaning people living and
working in these countries were at risk of asbestos-
related diseases. Data for historical asbestos consumption
were obtained from the British Geological Survey
website.”

Procedures

Asbestos is defined as a group of six naturally occurring
mineral silicates: chrysotile (white asbestos), crocidolite
(blue asbestos), amosite (brown asbestos), actinolite,
anthophyllite, and tremolite.® Chrysotile, crocidolite, and
amosite are the most common types of asbestos that
have been used worldwide. Most national asbestos ban
policies prohibit use of these three types of asbestos.
Hence, we focused on national policies that ban
chrysotile, crocidolite, and amosite. Data for the year that
every country prohibited use of these three types of
asbestos were obtained from the International Ban
Asbestos Secretariat website,” country reports from
Finland, France,” Hong Kong," and Taiwan,” and WHO.”
We classified study countries into two groups based on
the status of their asbestos bans at the observation end
timepoint (ie, 2018). Countries that banned either all
types of asbestos or the three most common types in
2018 were classified as those with a total ban. Countries
that had not achieved such a ban were classified as those
with no total ban.

The ILO’s C162 Asbestos Convention was adopted at the
72nd session of the International Labour Conference on
June 24, 1986.* According to the ILO’s constitution, ILO
Member States should submit any adopted Conventions
to a competent authority to consider ratification.
Ratification of a Convention represents a country’s
commitment to apply that Convention in national law and
practice and to report on application of that Convention
regularly” We obtained the list of countries that have
ratified the C162 Asbestos Convention, and their dates of
ratification, from the ILO website.”? The Basel Convention
was adopted by the Conference of Plenipotentiaries in
Basel on March 22, 1989. We obtained the list of countries
that have ratified the Basel Convention, and their dates of
ratification, from the Basel Convention website.”® The
earliest year in which any country could ratify both
Conventions was 1989. Because only a few countries had
ratified no Convention by 2018, we classified countries
into two groups—countries that had ratified both
Conventions and countries that had ratified one or
no Convention.

We measured the number of years that asbestos
consumption persisted in a country after national

www.thelancet.com/planetary-health Vol 3 August 2019

adoption of both international Conventions. We used the
year that a national asbestos ban policy was introduced as
a proxy indicator of stopping asbestos consumption.

Indicators of government effectiveness for every country
were extracted from Worldwide Governance Indicators
published by the World Bank. This government effective-
ness index measures common perceptions—as reported
by survey respondents, non-governmental organisations,
commercial businesses, and public sectors—about the
quality of public services, the quality of the civil service
and the degree of its independence from political
pressures, the quality of policy formulation and imple-
mentation, and the credibility of the government’s
commitment to such policies, and it is derived from
variables from more than 30 data sources.” For cross-
country and over-time comparisons, these variables were
standardised into comparable units using an unobserved
components model, averaged with weights based on the
precision of the individual data sources, then re-scaled
with a mean of 0-0 (SD 1-0) and a range approximately
between —2-5 to 2-5.* The score reflects relative levels
of government effectiveness among studied countries
and does not directly quantify absolute qualities of
governance. Higher scores indicate a more effective
government, and vice versa. A country’s government
effectiveness score can, therefore, be used as a proxy
indicator to understand to what extent the national
government has responded to the international Conven-
tions.

The World Bank has published these data since 1996,
updated every 2 years between 1996 and 2002 and
updated annually since 2002. To impute missing data for
government effectiveness for the years 1989-95, 1997,
1999, and 2001, we adopted a generalised linear mixed
model to predict the index of government effectiveness,
using a country-specific polynomial function of calendar
time. We used a quadratic polynomial function in the
model because it led to the smallest Akaike information
criterion (AIC=196-95) after comparing different degrees
of the polynomial function. The difference between
original scores and imputed scores was less than 4% on
average.

Statistical analysis

Data retrieved from search databases were compiled for
analysis. We calculated the numbers and proportions of
countries with a total ban and with no total ban. We used
a x2 test to assess whether the proportion of countries
with a total ban among those that had ratified both
Conventions was different to the proportion of countries
that had ratified either one or no Conventions.

We did a survival analysis to assess our hypothesis that
countries ratifying both Conventions would have a shorter
period to implementation of a national total asbestos ban.
A Kaplan-Mejer method was applied to estimate the
persistence in asbestos consumption between countries
with and without ratification of both Conventions. We

For the Finnish country report

see https://www.ttl.fi/en/
asbestos-hazardfasbestos-
related-diseases
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Selection

Classification

Survival analysis

195 countries in 2018 were UN Member States plus Taiwan and
Hong Kong

84 countries excluded with no information on
ashestos consumption
3 countries excluded with no consumption
since 1978

v

| 108 countries with data for raw asbestos consumption since 1978*

v

v ¢

34 countries ratified both

Conventions with observed
datapoints from 1989 to

2018

2 countries ratified no
Convention with observed

72 countries ratified one
Convention (the Basel

Convention) with observed datapoints from 1989 to
datapoints from 1989 to 2018
2018

| |
v

A

‘ 74 countries did not ratify both Conventions ‘

|
v v

22 countries enforced
policies for atotal
asbestos ban

44 countries did not
enforce policies for
atotal ashestos

30 countries enforced
policies for a total
asbestos ban

12 countries did not
enforce policies for
atotal asbestos

ban ban
8 countries were 1 country was
excluded that excluded that
implemented a implemented a
total asbestos total asbestos
ban earlier than ban earlier than
1989 or before 1989
ratifying both
Conventions
v v A 4 v

14 countries enforced
policies foratotal
asbestos ban after
1989 or after
ratifying both
Conventions

44 countries did not
enforce policies for
atotal ashestos
ban

29 countries enforced
pelicies for a total
ashestos ban after
1989

12 countries did not
enforce policies
for atotal
asbestos ban

Figure 1: Selection and classification of study countries
*The most recent available data for asbestos consumption were for 2016.
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See Online for appendix

defined survival time as the period between the year of
ratifying both Conventions and the year of implementing
a total asbestos ban. The failure event in this study was,
therefore, defined as implementation of a total asbestos
ban. The hazard of persistent asbestos consumption is the
conditional probability of banning asbestos in a country
that has or has not ratified one or both Conventions. Based
on the two survival functions estimated by the Kaplan-
Meier method, we used the Wilcoxon test to test whether
they were significantly different. The significance level
was set at 5%.

Two types of countries were excluded from the survival
analysis. First, we excluded countries thatimplemented a
total asbestos ban earlier than 1989, because this
timepoint was the earliest year countries could have

ratified both Conventions. Second, we excluded countries
that implemented a total asbestos ban before ratifying
both Conventions.

We built the first Cox proportional hazards model
(model I) to assess the hazard of asbestos in relation to
Convention ratifications and government effectiveness.

Model I: h(t)=h, (t)exp (intercept+ 3, [Con]+p, [GE])

t is the time for persistence of asbestos consumption,
from 1989 until a total ban. Right censoring might arise
in a country that has not banned asbestos by 2018. The
Con variable is a binary covariate for which 1 is the
country ratifying both Conventions and 0 is the country
not ratifying both Conventions. Con is time-varying, with
all values 0 before the year of ratifying both Conventions
and all values 1 after the year of ratifying both
Conventions. The GE variable is also a time-varying
covariate for government effectiveness from 1989 to
2018. The estimated coefficient [, can be transformed
into a hazard ratio (HR) by an exponential function
exp(B,). The HR of the Con variable can account for the
hazard of persistent asbestos consumption in countries
that ratified the two Conventions compared with the
hazard in countries that ratified one or no Conventions.
We transformed the estimated coefficient f3, into

lexp (B,)—1]x 100%

which can account for the percentage change in HR per
1 point increment in government effectiveness score.

The second model (model II) is a modified version
of model I intended to assess whether earlier ratification
of the two international Conventions can affect persis-
tence of asbestos consumption in a country.

Model II: h(t)=h, (t)exp (intercept + 3, [Conyear] + B, [GE])

Conyear is a time-invariant variable to represent the
number of years since 1989 that a country had ratified the
Conventions. The other settings are identical between
the two models. The estimated coefficient of the Conyear
variable can also be transformed into the percentage
change in HR when the number of years for Convention
ratification increases by 1 year. Both models I and II
adopted Efron’s method to handle tied data.

Our compiled data for the survival analysis are provided
in the appendix. Data cleaning, management, and
analysis were done in SAS version 9.4 (SAS Institute,
Cary, NC, USA).

Role of the funding source

The funder had no role in study design, data collection,
data analysis, data interpretation, and writing of the
report. The corresponding author had full access to all
data in the study and had final responsibility for the
decision to submit for publication.
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Results

Figure 1 outlines the selection and classification of
countries in the study. Of 195 countries that were Member
States of the UN, plus Hong Kong and Taiwan, 108 had
ever consumed asbestos since 1978. Of these, 34 (31%)
countries ratified both Conventions between 1989 and
2018 (with observed datapoints), 72 (67%) ratified only one
Convention (the Basel Convention), and two (2%) ratified
no Convention (Taiwan and the USA). Taiwan is not a
Member State of the ILO or UN and, thus, has no
ratification record. The USA is a Member State of the ILO
and UN and has not ratified either Convention. Hong
Kong is not a Member State of the ILO or UN but, as a
former territory of the UK, has been subject to the Basel
Convention since 1995. Of the 34 countries that had ratified
both Conventions by 2018, 22 (65%) had introduced a total
asbestos ban by 2018 compared with 30 (41%) of
74 countries that ratified one or no Convention (p=0-020).

99 of 108 countries were eligible for the survival
analysis, consisting of 26 countries that ratified both
Conventions and 73 that ratified one or no Convention
(table). The average government effectiveness score was
higher in countries that ratified both Conventions (mean
0-3[SD 0-9]) than in those ratifying one or no Convention
(0-0[0-9]). Countries that ratified both Conventions had
a shorter time to adoption of a total asbestos ban (mean
8-9[SD 6-4] years) than did countries ratifying one or no
Convention (16-9 [6-1] years).

Figure 2 presents the Kaplan-Meier analysis of
persistence of asbestos consumption, according to
Convention ratification. The survival curve represents
the probability of a country not implementing a total
ban on asbestos. Asbestos consumption was estimated
to persist longer among countries ratifying one or
no Convention than among countries ratifying both
Conventions (p=0-011). Between 1995 and 2004,
countries that did not ratify both Conventions had a
significantly greater probability of not implementing an
asbestos ban, because the 95% ClIs did not overlap
between the two groups of countries. By Feb 2, 2018, the
probability of persistent asbestos consumption among
countries that did not ratify both Conventions was
60% (95% CI 48 to 70). For countries ratifying both
Conventions, the probability of persistent asbestos
consumption reduced to 46% (27 to 64).

The results of model I show that, after controlling for
government effectiveness, countries that ratified both
Conventions had a significantly higher conditional
probability of banning asbestos than did those ratifying
one Convention or none (HR 41-8, 95% CI 4.5 to 383-3;
p=0-0010). For every 1 point increase in government
effectiveness, the percentage change in HR for persistent
asbestos consumption increased significantly by 127%
(95% CI 13 to 354; p=0-021). The results of model II
show that, for every additional year it took a country to
ratify both Conventions, the percentage change in
HR for persistent asbestos consumption significantly

www.thelancet.com/planetary-health Vol 3 August 2019

Government effectiveness
scores

Time until total ban was
achieved (years)

Asbestos (1986) and the UN'’s Basel Convention on the Control of Transboundary Mo
and their Disposal (1989).

Mean (SD) Median (IQR) Mean (SD) Median (IQR)
Countries that ratified both Conventions (n=26)* 03 (0-9) -0-0(-0-5to
12)
Total ban (n=14) 09(07) 1.0(05to 89(64) 7(3to12)
13)
No total ban (n=12) -03(07) -05(-07to
-0-1)
Countries that ratified either one or no 0-0(0-9) -0-1(-0-6to
Convention (n=73)* 0-6)
Total ban (n=29) 06(07) 06(00to 16.9(61) 17 (13t020)
11)
Nototal ban (n=44) -03(0-8) -0-4(-07to
0.0)

*Conventions were the International Labour Organization’s Convention no 162 concerning Safety in the Use of

vements of Hazardous Wastes

Table: Ratification of international Conventions, asbestos bans, and government effectiveness scores

no Conventions

100 p=0-011
£ 8o
g
2
@
= 60
S
c
3
o
& 40
o
2
=
2
S 204
& — Ratified one or no Conventions
— Ratified both Conventions
0
1988 19‘93 19‘98 2d03 20‘03 20“13 20‘18
Number of countries Year
without a total
asbestos ban
Ratified 26 22 17 14 13 13 12
both Conventions
Ratified oneor 73 72 69 65 54 47 45

Figure 2: Survival analysis of time to a total ashestos ban

Conventions were the International Labour Organization’s Convention no 162 col
Asbestos (1986) and the UN’s Basel Convention on the Control of Transboundary
and their Disposal (1989). Shaded areas represent 95% Cls. Cross denotes when d

decreased by 3% (95% CI -6 to —1; p=0-022). Thus,
asbestos is more likely to persist in countries that lagged
in ratifying Conventions. Government effectiveness had
a similar effect in models I and II: when the government
effectiveness score increased 1 point (Model II), the
percentage change in HR for persistent asbestos
consumption significantly increased by 131% (95% CI
70-212; p<0-0001).

Discussion

The best way to eliminate asbestos-related diseases is to
enforce a total asbestos ban. However, only 43 (40%) of
108 countries included in our study have done so since

ncerning Safety in the Use of
Movements of Hazardous Wastes
ata were censored.
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1989. Over the past 30 years, international Conventions
(in our analysis, the C162 Asbestos Convention and the
Basel Convention) have provided guidelines for govern-
ments on regulating asbestos consumption in the
workplace and dealing with asbestos as waste. The large
number of countries and longitudinal dataset in our
study provide a global perspective for understanding the
effect of ratifying international Conventions related to
asbestos management on adoption of a national total
asbestos ban. We found that countries that ratified both
international Conventions were more likely to introduce
a national total asbestos ban policy than were countries
that did not ratify both Conventions. This association was
modified by government effectiveness score: the more
effective the national government, the more likely the
country was to adopt a total asbestos ban.

Our study confirms the importance of both international
Conventions and government effectiveness for imple-
menting a total asbestos ban. International Conventions
are important because they are legal policies, methods,
and treaties designed by representatives of stakeholders—
including government officials, employees, and labour—
to ensure that measures for prevention of occupational
exposure to asbestos and disposal and transportation of
waste are consistent across countries.” Rather than
considering asbestos exposure a local public health issue,
international bodies have challenged the global com-
munity to understand asbestos trade internationally as a
cross-national issue" and to establish which activities
should be under international control and to what extent.
Once international Conventions are introduced, Member
States should consider whether or not to ratify the
Convention, which usually requires a period to examine
and revise national regulations so that the country can
comply with Conventions that they wish to ratify.”
Therefore, ratification of a Convention means that the
competent authority of that country intends to effectuate
the provisions of the Convention and to report its
application at regular intervals (usually every 5 years for
general ILO Conventions).”” Based on the C162 Asbestos
Convention, ratifying countries should replace asbestos
by other materials and have total or partial prohibition of
asbestos; in particular, crocidolite should be prohibited
(Articles 10 and 11).* We should expect countries that
ratify international Conventions to be prepared for
implementing a total ban. Countries can also decide not
to ratify international Conventions but, rather, bring their
national regulations in line with the Conventions.” Such
countries can still draft their regulations based on the
ideas of the international Conventions. It is also the
reason why we applied survival analysis to understand
whether countries that have ratified international
Conventions would implement a national total asbestos
ban in later years. There could be several factors affecting
the decision to ratify international Conventions and to
implement a total ban policy. Although we did not have
direct measures of these underlying confounders

during the transition, we considered that government
effectiveness scores might have a role and represent the
degree of a government’s commitment to making sound
policies. We found that Conventions and government
effectiveness were significantly associated with an
asbestos ban, reflecting a higher conditional probability
of banning asbestos in countries that ratify both
Conventions and have more effective government. Other
unmeasured variables probably contribute to the effect of
causal mechanism, which is beyond the scope of this
study. A separate study entailing collection of potential
mediators and a causal mediation analysis could help us
to understand the causal pathway.

Among 108 countries that had data for asbestos
consumption since 1978, we found 99 (92%) followed the
pattern of first ratifying international Conventions and
then adopting national ban policies. Nine pioneer
countries had a different pattern. Four countries banned
asbestos before both international Conventions were
available for ratification (Iceland in 1983, Norway in 1984,
Sweden in 1986, and Denmark in 1988) and five countries
banned asbestos before ratifying both Conventions
(Switzerland in 1989, Netherlands in 1991, Germany in
1993, Luxembourg in 2002, and Australia in 2003).
These countries treated asbestos as a problem for law
enforcement. Restrictions on asbestos consumption in
Sweden began with a parliamentary motion proposed in
1972, which triggered a series of hazard reviews and
appraisals authorised by the Swedish Government that
eventually led to a total ban.*® Germany banned asbestos
after the Conventions were signed but before the German
Government had ratified them. Factors contributing to
Germany’s ban include the distribution of scientific
knowledge on the harm of asbestos by independent
researchers and the highlighting of feasible and effective
preventative measures by scientists and unions.” These
actions forced policymakers to initiate asbestos-related
regulations.” Previous work has also reported on the role
of scientific research focusing on preventive measures in
these countries.””

Data for factors related to not banning asbestos are
scarce. For some countries, industrial interest seems to
outweigh the public health interest. Particularly in low-
income and middle-income countries, current inter-
national Conventions have been unable to ensure
adequate asbestos control. The misinterpretation or
misuse of Conventions by emphasising safe use of—
rather than safety in the use of—asbestos has contributed
to continued use of asbestos.” For some countries, a
paucity of cost-effective alternatives and negative
economic effects have been mentioned as reasons for not
implementing a total ban on asbestos.”* However, in a
cross-country comparison of economic effects after a
total asbestos ban, no relevant negative effects were
noted.” A positive finding was that the later the peak year
of asbestos consumption the shorter the time needed for
a country to achieve a total asbestos ban.”
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Our study has several limitations. First, the sources of
data available for cross-country comparison were
restricted to those published in English. Our information
could not reflect the situation of countries not included
for analysis, and our findings should be interpreted
carefully outside of the studied countries. Second, the
above-mentioned pioneer countries, and countries that
are not Member States of the UN, ILO, or other
international bodies (eg, Hong Kong and Taiwan), cannot
officially ratify the international Conventions (although
they can still adopt the content of the Conventions).
Therefore, the effect of Convention ratification might be
underestimated in this analysis. Third, we had no data for
government effectiveness before 1996. We used the
extrapolation method to estimate earlier government
effectiveness scores, which could act as a proxy for the
unmeasured years, but if government effectiveness scores
had been available before 1996, we would expect a better
estimation. Fourth, national economies could affect
decisions by countries to introduce asbestos ban policies.
A major challenge to adding economic indicators into our
statistical model was collinearity with government
effectiveness. Government effectiveness scores are
correlated significantly with both expenditure (r=0-73,
95% CI 0-72-0.75; p=0-0003) and output (r=0-72,
0-70-0-74; p=0-047) aspects of gross domestic product.*
Fifth, our study applied the Cox proportional hazards
model with time-varying covariates, but we did not
compare the semiparametric survival model with the
parametric survival model (eg, the accelerated failure
time model) because the ability to analyse time-varying
covariates in the parametric survival model is still limited.

To eliminate asbestos-related diseases, a total asbestos
ban should be enforced. International Conventions
provide a legal framework for asbestos control
and management that requires changes in national
policies and practices. Adoption of these international
Conventions facilitates countries’ progress towards a
total ban, and this effect is reinforced by government
effectiveness. Both international programmes and new
agreements towards a total asbestos ban and national
government commitments are required.
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