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What is horizon scanning?

The systematic search for incipient trends, opportunities,
challenges and constraints that might affect the probability of
achieving societal goals and objectives, such as those related
to the maintenance of public health and sustainable
eCoSsystems (Depledge, 2012, modified from Sutherland, et al., 2012).
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Approaches to Horizon Scanning

» Conventional Delphi Approach:

Emerging issues identified through meetings & informal networking.
« Web-based approach:
Emerging issues are identified through the World Wide Web.
« Combined Delphi & Big Data approach:
Augments personal interaction with the use of electronic information
sources (WWW), social media, blogs, NLP, diverse data sources.
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Lloyd’s Emerging Risks Group

Palomino et al, 2013.
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A comparison of conventional and
web-based approaches

- Lloyd’s Emerging Risks Group
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A comparison of conventional and
web-based approaches

Lloyd’s Emerging Risks Exeter ’s Web-based
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Horizon Thinking.....
about diverse trends.
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» Inwhat amounts?

In'which regions of the
World?
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Global Chemical Production

»
.

www.digimadmedia.com
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Chemical Pollution and Disease

World — Millions of Deaths-2012
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Body Burdens of Contaminants: Today and Tomaorrow

Selenium
Exposure to high concentrations causes Selenosis,
which can cause hair-loss, nail brittieness, and
weurclogical ab lities (i.g. b and
other odd sensations in the extramities).”

Beryllium
Exposure can cause lunch cancer and chronic
Beryllium di Symp of chronic beryl-
lium disease include: breathing difficuities,
coughing, chest pain, and general weakness.

Mercury

Exposure through ingestion or inhalation can
cause central nervous system damage and kidney
damage.'

Chromium (IV) - Hexavalent Chromium
Exposure can cause strong allergic reaction
(linked to Asthmatic Bronchitis) and DNA damage
to cells. Workers are exposed at disposal stage
and Chromium (IV) can also be released into the
environment from landfills and incineration.'

Lead

Lead exposure can cause brain damage,
nervous system damage, blood
disorders, kidney damage, and damage to
fetal development. Children are
especially vulnerable,

Polyvinyl chloride (PVC)
PVC is the most used plastic, found in
everyday electronics. When bumed it pro-
duces large quantities of hydrogen chloride
gas, which combines with water to form
hydrachloric acid (HCI). Inhaling HCI can
cause respiratory problems. Production and
incineration of PVC creates diaxins.”

Barium

Exposure may lead to brain swelling, mus-
cle weakness, damage to heart, liver and
spleen, or increased blood pressure.’

Arsenic

Long-term expasure may cause lung cancer, nerve
damage and various skin diseases. Arsine gas
(AsH3), used in tech manufacturing, is the most
toxic form of arsenic.'

Trichloroethylene (TCE)
Expasure to TCE (depending on amount and route)
can cause liver and kidney damage, impaired
immune system function, impaired fetal develop-
mant, or death. Manufacturing workers and com-
munities where TCE leaches into drinking water
are at greatest risk.”

Cadmium
Long-term exposure to cadmium can cause kidney
damage and d ge to bone density. Cadmium is

also a known carcinogen.

Brominated flame retardants
(BFRs)

Suspected of hormonal interference (dam-
age to growth and sexual development), and
reproductive harm, BFRs are used to make
materials more flame resistant. Exposure
studies reveal BFRs in breast milk and bload
of electronics workers, among others.*

Polychlorinated biphenyls (PCBs)
Toxic effects of PCBs include immune sup-
pression, liver damag promotion,

~_ narvous damage, reproductive damage

* . (both male and female), and behavioral
changes. PCBs were widely used (prior to
1980) in transformers and capacitors.
Though banned in many countries, they
are still present in e-waste."”

Dioxins and Furans

skin disorders; liver problems; impairment of
the immune system, the endocrine system
and reproductive functions; effects on the
developing nervous sy and some types
of cancers,
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Are environmental chemicals altering the
incidence and pattern of diseases?

Association of Urinary Bisphenol A Concentration
With Medical Disorders and Laboratory

Abnormalities in Adults

William E. Henley, PhD )
Michael [}e’pl(
Robert B. Wallace, MD

David Melzer, MB, PhD

ISPHENOL A (BPA) IS ONE OF
the world’s highest produc-
tion-volume chemicals, with
more than 2 million metric
tons produced worldwide in 2003 and
annual increase in demand of 6% to
10% annually." Bisphenol A is used ex-
tensively in epoxy resins lining food and
beverage containers and as a mono-
mer in polycarbonate plastics in many
consumer products. Widespread and
continuous exposure to BPA, primar-
ily through food but also through drink-
ing water, dental sealants, dermal ex-
posure, and inhalation of household
dusts, is evident from the presence of
detectable levels of BPA in more than
90% of the US population.**

Most studies of the health effects of
BPA have focused on well-documented

Context Bisphenol A (BPA) is widely used in epoxy resins lining food and beverage
containers. Evidence of effects in animals has generated concern over low-level chronic
exposures in humans.

Objective To examine associations between urinary BPA concentrations and adult
health status.

Design, Setting, and Participants Cross-sectional analysis of BPA concentra-
tions and health status in the general adult population of the United States, using data
from the National Health and Nutrition Examination Survey 2003-2004. Participants
were 1455 adults aged 18 through 74 years with measured urinary BPA and urine
creatinine concentrations. Regression models were adjusted for age, sex, race/
ethnicity, education, income, smoking, body mass index, waist circumference, and uri-
nary creatinine concentration. The sample provided 80% power to detect unadjusted
odds ratios (ORs) of 1.4 for diagnoses of 5% prevalence per 1-SD change in BPA con-
centration, or standardized regression coefficients of 0.075 for liver enzyme concen-
trations, at a significance level of P<.05.

Main Outcome Measures Chronic disease diagnoses plus blood markers of liver
function, glucose homeostasis, inflammation, and lipid changes.

Results Higher urinary BPA concentrations were associated with cardiovascular diag-
noses in age-, sex-, and fully adjusted models (OR per 1-SD increase in BPA concentra-
tion, 1.39; 95% confidence interval [CI], 1.18-1.63; P=.001 with full adjustment). Higher
BPA concentrations were also associated with diabetes (OR per 1-SD increase in BPA con-
centration, 1.39; 95% confidence interval [Cl], 1.21-1.60; P<.001) but not with other
studied common diseases. In addition, higher BPA concentrations were associated with
clinically abnormal concentrations of the liver enzymes y-glutamyltransferase (OR per
1-SD increase in BPA concentration, 1.29; 95% Cl, 1.14-1.46; P<..001) and alkaline phos-
phatase (OR per 1-SD increase in BPA concentration, 1.48; 95% Cl, 1.18-1.85; P=.002).

Conclusion Higher BPA exposure, reflected in higher urinary concentrations of BPA, may
be associated with avoidable morbidity in the community-dwelling adult population.
JAMA. 2008;300(11):1303-1310

Lang, I.A, Galloway, T.S., Scarlett, A., Henley, W.E., Depledge, M.H.,
Wallace, R.B. and Melzer, D. (2008). Association of Bisphenol A
concentration with medical disorders and laboratory abnormalities in

adults. Journal of the American Medical Association, 300(11), 1303-1310.

ENVIRONMENTAL
HEALTH
PERSPECTIVES
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Association Between Serum Perfluorooctanoic Acid
(PFOA) and Thyroid Discase in the NHANES Sudy

David Melzer, Meil Rice, Michael H Depledge,
William E Henley, Tamara 5 Galloway

doi: 10.1289/ehp. 0901584 (available at http://dx. doi.org/)
Cnline 20 January 2010

Melzer D, Rice N, Depledge MH, Henley WE, Galloway TS 2010.
Association Between Serum Perfluoroctanoic Acid (PFOA) and

Thyroid Disease in the NHANES Study. Environ Health Perspect

:-.d0i:10.1289/ehp.0901584
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Human Demographics

Population ageing e.g. USA

Men

N I — —
14 12 18 & &

Millions

1 -
4 2 19

http://www.ac.wwu.edu/~stephan/Animation/pyramid.html

|J_ )
g0 -
Fa
ro-
g
g0 -
Ji-
so-
A3-
A0 -
§J-
a0-
£3-
0-
13-
ig-
J-8

&4
e
A
gy
i A
J¥
i
A7
141
L
L
¥
21
i¥
i

1

al

J.l

Women

\ European Centre for
From Ed Stephan, Global Health Network @ Environment & Human Health



Pharmaceuticals and the Ageing Demographic

Annual prescribing rates by therapeutic group

Males, England & Wales, 1998
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Data source: Department of Health, 1998

Age group in years
(note varying category sizes)
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13.Skin
I 12, Ear, nose & oropharynx
2 11 Eye
10, Musculoskeletal & joint diseases
1 9. Nutritionand blood
8. Malignant disease & immunosuppression
s 7. Obstetrics, gynaecology & wrinary-tractdisorders
w77 6.Endoarinesystem
s 5. Infections
4. Centralnervous system
3.Respiratorysystem
I 2. Cardiovascular system
I 1. Gastro-intestinal system
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European Centre for
Environment & Human Health

L



Antimicrobial Resistance: an emerging
environmental threat?

R ENVITONIMERWECEIVES
ziplel clejgiauilitirsll fuigie)

AN MICHORIAIFAGENLSTe
PIESENWINNRCHEASING

A
\9,
11>
—.
<
@
Q.
“
ﬁ
<
ﬁ
=
<
@
tl
F\ 5

selects for resistant strains (bacteria, viruses, fungi)

Are people likely to become contaminated? (Florlda studies)

Does this result in AMR infections?
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Deaths attributable
to AMR every year
compared to other
major causes of death
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ILLNESSES LINKED WITH CLIMATE
CHANGE AND ASSOCIATED
PHARMACEUTICALS

1) NON-
COMMUNICABLE
ILLNESSES

NUMBER OF HEALTH
CONDITIONS LINKED
T0 PHARMECEUTICALS:
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ILLNESSES LINKED WITH CLIMATE
CHANGE AND ASSOCIATED
PHARMACEUTICALS

2) VECTOR-
BORNE
DISEASES

NUMBER OF HEALTH
CONDITIONS LINKED
TO PHARMECEUTICALS:
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7% World Health
-»¢ Organization
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Scientific evidence and

risk governance
Report of the WHO expert meeting

Nanotechnology and

human health:

10-11 December 2012, Bonn, Germany

Environment: The case

Novel Materials in the
of nanotechnology

Novel Mater jal s in the Ervirenment The case of manct ech nology TwesTY-svERrE RErosr
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Nanotechnology Market (Sbn)
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How can we keep track of nanomaterials?

Industrial
Nanomaterials

Class: Carbon
nanotubes

Class: Metal
oxides and

metalloid oxides

Class: Metals ,
metal salts,

and metalloids

Class: Semi-
conductor
quantum dots

(lass: Organics

» Number of Wals

« Diameter

« Length

- Cappea/uncapped
« Chiraity

« Surface chemistry

« Surface
modification

sNumber of layers
+ Size
« Shape

« Chemical
mogifications

« Surface
chemistry

« Surface
moaification

« Size and shape
» Composition
» Soludiity

» Crystal structure

« Surface
chemistry

« Surface
modification

» Size and shape
« Composttion

» Solubliity

« Coodation States

» Surface
chemistry

» Surface
modincation

« Size and shape

» Core-sheil
Composiion

« Solubility

« Surface
chemistry

« Surface
modification

+Is there a nano

property being
exploited?

Relevant
Enysicochemical
properties’

« Size and shape

« Surface
chemistry

« Surface
modificaton

« Crystaflinty

Other classes

E.g., metal alloys,

nanoclays, tubes of
etals/metalloids, and
bionanomaterials
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Chemicals Policy in Europe

Integrated impact!

e

Industrial; | = Air
Chemicals, %= | Pollutants,

Pesticides, '/ _ . Fertilizers,
Plastics, : ‘Radioisotopes,

Pharmaceuticals, Nanomaterials,

Other emerging chemicals.




July 31, 2012
Automotive giants turn to bioplastics worldwide

BRUSSELS (July 31, 12:15 p.m. ET) — Although attracted initially by
environmental benefits, car makers and their suppliers are also asking what added
functionality they can get from non-compostable, bio-based materials. One
advantage is of course lighter, more cost-effective vehicles.

A rule-of-thumb is that 5 percent less weight means average fuel savings of 3
percent, according to industry association Plastics Europe.
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Automated Agricultural Vehicles
and Precision Agriculture.
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The Future of the Chemical Industry
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* Re-tooling with' intense competition.

Future growth in developing markets (6-10% vs 2-3%).
Local vs International companies.

Embracing digital transformation.

J

By 2020 — 50 billion devices connected to the Internet.
Internet of things, 3D printing, etc. =
9 P 9 @
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Utopia and the Future
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Identifying emerging chemical issues & trends.

SINotning inireris tornerearea,
[LISTONIVAGIHENNUESLIO0U .
NOWASHNEIMeterundersiana
more 2, SO that:we may fear:

less.”

Marie Curie (1867-1943)
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