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a b s t r a c t

Risk Communication is increasingly important to the chemical and manufacturing industries in the wake
of a wave of major incidents in recent years. However, risk communication strategies as they are
currently implemented tend to place the chemical industry on the defensive. Renewed attempts should
be made to place the life-saving benefits of the chemical industry back in the public eye and counter-
balance the popular political view that the chemical industry is often responsible for loss of life. In
truth, while the chemical industry suffers on the job fatalities like many industries, the frequency is
much less than many common industries and the chemical industry provides benefits to society that
ultimately save far more lives.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Risk Communication has been a subject of great importance in
the last several decades as society has attempted to reconcile dif-
ferences between the science-based conclusions of experts with
the perceptions of the public (Covello and Sandman, 2013). Plough
and Krimsky attribute the current state of risk communication in
society as the result of a gradual process through which risk
communication and risk management shifted from being a part of
the “folk discourse” between average people, to being the re-
sponsibility of a relatively small group of government officials and
experts (Plough and Krimsky, 1987). Throughout this decade long
period experts have struggled to explain risk-based management
decisions to the public. This leads to the formalization of risk
communication as “any public or private communication that in-
forms individuals about the existence, nature, form, severity, or
acceptability of risks” which can be intentional or unintentional
(Plough and Krimsky, 1987).

In its current form, Risk Communication tends to do one of two
things: (1) Present and discuss the possible risks posed by a facility
to the workers and the surrounding population followed by steps
being taken to guard against those risks, i.e. explaining risk

assessments. (2) Present and discuss the costs and potential risk
reduction of specific proposed process modifications, i.e. explaining
costebenefit analysis. At this point it is already generally conceded
that the chemical facility or industry in question is dangerous and
risk communication is attempting to make the facility look less
undesirable rather than trying to make it look like a net positive for
the community and the country.

The benefits that the facility, the company and the industry as a
whole bring to the community, the country, and the human race as
a whole are seemingly rarely discussed. When these issues are
considered, they are often presented with a heavy emphasis on
economic benefits like new jobs for the community, lower gas
prices, etc. This can lead the public to view the chemical industry as
something that brings jobs and money at the risk of safety, health
and environment. This perception supports the belief that the in-
dustry makes money at the costing of human life. This perception
supports the beliefs that human life and health are being callously
reduced to a cold numerical sum by rich men in a boardroom
somewhere. This is made even worse whenever a company is ul-
timately forced to commit the “sin” of putting a monetary value on
a human life in a risk or consequence analysis.

This perception is used against the chemical industry when
accidents occur and the familiar refrain begins alleging that com-
panies that are making massive profits are doing so by putting
money ahead of safety and human lives. Because people are
generally more concerned about their lives and the lives of their
families than their jobs or the jobs of their neighbors this line of
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discussion is doomed from the outset by casting the chemical in-
dustry in an unfavorable light. The current discourse favors the
groups which perennially cry, “not in my back yard” (NIMBY) or
“build absolutely nothing anywhere near anything” (BANANA). All
of this in spite of the fact that the Chemical Industry is actually far
safer by most metrics than many other industries and activities.

All of this discussion and rhetoric ultimately seems to miss the
real benefits that industrial chemistry and chemical technology
have brought to society, which can be measured not merely in
terms of jobs and technological conveniences but in terms of hu-
man lives saved.

While costebenefit analysis is a valuable tool, the discussion
must be reframed from simply defending expansions or improve-
ments in the industry to actively defending the industry as a whole
and demonstrating that the industry and its products save more
lives than are lost through periodic accidents and mishaps. This
comparison may ultimately prove useful in moving the chemical
industry from a seemingly constant defensive posture to being able
to positively assert that the industry serves the greater interest of
mankind.

This should be an “apples to apples” comparison in which lives
lost are weighed against lives saved, not economic benefits or
creature comforts. While a true estimate of the number of lives
saved by industrial chemistry and the number of lives lost each year
to accidents and mishaps would be difficult, the conclusion that
industry is a net positive can be established qualitatively by citing
some key applications of industrial chemistry to everyday life. This
can be done, at least partially, by considering the use of industrial
chemical products and processes to prevent the spread of infectious
disease and to improve food production.

2. The role of chemical technology in disease prevention and
sanitation

Disease prevention has advanced considerably in the last cen-
tury and this has been aided considerably by the use of industrial
chemical technology. Attempts to apply chemistry to solve medical
problems have been linked to the beginnings of certain modern
chemically-driven industries, a prime example of which being the
work of William Henry Perkin. In 1856 he attempted to synthesize
quinine, a malaria treatment, and produced a dye known as aniline
purple from coal tar derivatives. He industrialized and commer-
cialized the synthesis process and is cited as having created the
modern synthetic dyestuffs industry (Perkin, 2013).

Before 1900 the city of Chicago had a primitive sewage, water
treatment and sanitation system that involved gutters serving as
street drains with underground pipes that dumped directly into
Lake Michigan or nearby rivers. There were no water treatment
facilities in the city until after 1930. Intake points for the city's
water supply weremoved to avoid contamination by humanwastes
being dumped into the lake, but this strategy failed to stop the
spread of water-borne diseases including typhoid fever, cholera and
dysentery. From1860 to 1900, a 40 year period, the city averaged 65
deaths per 100,000 population per year from typhoid fever alone
(Chicago Public Library, 1997). Inactivated whole-cell typhoid vac-
cine was not introduced until 1896 (Fraser et al., 2009). Therefore
this data can be reasonably taken as representative of what an
urban population would experience without modern sanitation,
water treatment and vaccination practices.

The US population was 78% urban in 1990 and 79% urban in
2000 according to the US Census Bureau's 2000 Census of Popu-
lation and Housing Unit Counts. The US Population is therefore
largely urban and has been for some time (2000 Census, 2013). The
urban mortality statistics would therefore seem reasonably appli-
cable to the current US population as awhole, which stood at nearly

309 million as of the 2010 census (US Department of Commerce,
2013). With an average mortality rate of 65 per 100,000 popula-
tion per year, the United States would currently expect approxi-
mately 200,000 deaths per year from typhoid fever alone. However,
today the United States experiences only about 350e600 cases of
typhoid fever a year, most of which are acquired during overseas
travel, and many of which are non-fatal (US Centers for Disease
Control and Prevention, 2013). This gives the United States a mor-
tality rate of effectively zero for typhoid fever. The number of
annual cases of typhoid fever has held reasonably steady at roughly
300e700 cases per year in the United States since the 1970s (US
Centers for Disease Control and Prevention, 1998). The number of
cases reported annually in the United States since 1980 is shown in
Fig. 1 (US Centers for Disease Control and Prevention, 2013). This
suggests that water treatment and sanitation practices save roughly
100,000e200,000 people per year, to say nothing of the health
benefits to the number of people whowould otherwise be sickened
but survive.

To cite another example of a waterborne disease nearly wiped
out by modern sanitation and waste water treatment, in 1854 a
Cholera epidemic killed 5.5% of the population of Chicago. In 2010
the United States only had 13 cases of Cholera in the entire country
for the entire year and all of those infections were acquired by
travelers while abroad. The vast majority of the United States was
completely free of cholera infections in 2010 as shown in Fig. 2 (US
Centers for Disease Control and Prevention, 2013).

All of this says nothing about the effects of Escherichia coli,
dysentery, salmonellosis and vibrio illness, all of which are water-
borne diseases that have largely been eliminated fromwaterborne,
as opposed to foodborne, transmission within the United States.
Outside of the United States and other developed countries these
diseases remain a serious threat largely because of contaminated
water sources. It was estimated in 2009 that typhoid fever still
causes 22 million cases and 200,000 deaths per year globally
(Fraser et al., 2009).

The decline inmorbidity fromwaterborne diseases in the United
States coincides with the development of a workable vaccine at the
end of the 19th century and implementation of water treatment
and chlorination in the first half of the 20th century (Fraser et al.,
2009). It is improved public sanitation that has nearly completely
eliminatedwaterborne disease in the United States. However, while
these advances are frequently attributed to advances in medical
technology, their implementation relies heavily on the use of in-
dustrial chemistry.

Modern sanitation practices are completely dependent on in-
dustrial chemistry. Chlorine and hypochlorite are used by most
water treatment facilities and pools in the United States to sanitize
water, preventing the spread of infectious disease. Chlorine and
hypochlorite are both industrially produced chemicals. Soaps used
to clean hands, bodies, and clothes are produced in a complex
process that involves chemical reactions between fats, alkali ma-
terials, glycerin and caustic solutions. The process also requires
separation and purification steps that are accomplished through
distillation and phase separation techniques (Human Touch of
Chemistry, 2013). Hand sanitizers that are now commonly used
extensively as disinfectants to prevent the spread of disease in lieu
of soap are essentially concentrated alcohol solutions. These alco-
hols are produced industrially, typically through reaction and pu-
rification through distillation.

The vaccines and medications that are used to prevent illness
and cure it when infection occurs are similarly the result of the use
of industrial chemical technology. Many vaccines are derived from
chemicals produced by bacteria in response to a pathogen or from
the pathogenic organism itself. However, taking these naturally
occurring compounds and producing the vaccine requires

W. Pittman et al. / Journal of Loss Prevention in the Process Industries 35 (2015) 59e6460



Download	English	Version:

https://daneshyari.com/en/article/6973421

Download	Persian	Version:

https://daneshyari.com/article/6973421

Daneshyari.com

https://daneshyari.com/en/article/6973421
https://daneshyari.com/article/6973421
https://daneshyari.com/

