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Human influences on Ocean boundaries?

» 2-3 billion increase in population by 2050 in developing countries of
the tropics and subtropics.

» More than half of the world's 7.4 billion population currently live in
urban settings. Up to 60% by 2030.

» World’s 33 mega cities each have > 8 million residents).
« 21 are coastal/estuarine cities — continued migration to coasts.
* 50% of the EU citizens live within 50 km of sea.




Food, shipping and the economy

» Seafood is a vital source of protein (half from coastal aquaculture).

> 9 Dillion tonnes of goods shipped around the World by sea each
year. This will more than double by 2030.

» ca. 2/3 of the global Gross National Product (GNP) is generated
within 100km of the coast.




Humans and the marine environment

* Industrial manufacture is shifting to lower and middle
iIncome countries mainly near rivers, estuaries and coasts
(with associated pollutant discharges)

« Many adverse impacts of climate change are (& will be) felt
by coastal and estuarine communities (sea-level rise, storms,
altered precipitation and ocean currents, etc.)
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What do we take from the sea?

Riser & Lifting
System (RALS)

Seafioor Mining
Tool (SMT)
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Benefits from the Sea

> 2 billion people work in the marine energy sector, mining industries,
maritime transport and tourism.

Other marine-related jobs: extraction of salt, processing & preserving of
fish, crustaceans and molluscs, manufacturing refined petroleum products;
the building, repairing and maintaining ships, boats and floating structures,
coastal engineering and the construction of flood defences, new ports,
coastal towns and cities.
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More benéefits.............

} JESHESHTRCNINTOMEJA-Sifaitys acia s -—=hiediterranean diet
nedlitn and" Welloemng Improvements, candio-protective e'ffec;'i:s, reauced
ncidence off mammary: and: prostate cancers. Benetits for

function'.

New pharmaceuticals: Ecteinascidin 743, Is a potent anti-cancer drug

derived from the Caribbean sea squirt,
Anticancer agents called dolastatins, from sea hares, Dolabella

auricularia.

Conotoxin, a potent anti-pain drug, from marine cone shell.
Brevenal from the Florida Red Tide alga for treating cystic fibrosis.
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Perspective.......




Planetary Boundaries

A safe operating space for humanity

Beyond zone of uncertainty (high risk)
M In zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified
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Source: Steffen ot al Planetary Soundarias: Gulding human davelopment on a changing planet. Scisnica, 16 January 2015,
Design: Giobala




Health impacts in coastal communities

2S5 08rs - 199422004,
feegisiel Z mnillier),

« Coastal Flooding: c:i. 1580 floeel cljs
Killeel ‘F20),0)0/0), =1

» Hurricanes and Typhoons: \Viicn, rloreltirzss, © ;l 98 11),010)0) |z
RN USA ,-\ug 20,05, k¢ 0)0) rlwlz'rs
RV RINIPPINESS N)v g@@o, 52000) clerziif)s
AV EY M S ELCR s

* Earthquakes and Tsunamis: 22¢),00/0) clsziigls 2 g tiplifiss eV LAY/,
150;000'aaditional deaths due to disease.

>700 million live near coasts - discharge raw
sewage >> 120 million cases Gl disease pa.
50 million cases of respiratory disease pa.

4 million cases of Hepatitis A, 40,000 deaths pa.
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Health impacts in Coastal Communities.
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> 355,000 people injured
annually in recreational boating accidents, 40% of Injuries reguire
medical treatment beyond simple first aid. In Europe, 14,000 - 47,000
Injuries occur during water sports and boating every year.
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Marine Pollution — Implications for Health
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Seafood and contaminants




Pharmaceuticals
Annual prescribing rates by therapeutic group
Males, England & Wales, 1998
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Heavy metals Figure 1. Dioxin TEQ versus Age for Studies from LA, MO, NC, and NY

® ® ® Opservation of TEQ Linear regression
T Back-tranformed regression on LOG(TEQ)
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Rates of change:

How much exploitation can our estuaries,seas and oceans withstand?
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Ocean Boundaries:
Ensuring a safe space for living.....

Heat waves Ice vortices

Hurricanes Flooding

Air Chemical
Pollution Pollution
Fooc_l Water
Security Security
Resource . TG R it 5 Lo / Energy
Depletion : X e P shortages

Infectious Biodiversity
diseases loss
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Recognising Human Boundaries

Limits to a
sustainable S
lifestyles Psychological
Wellbeing :
Family Working
Life Life
AVErauEe
IEVE]
Social Spiritual
Life Life oW Ievel

A sustainable operating space for wellbeing @ S

Environment & Human Health

Depledge (2016)



Exploring the interplay among
Planetery and Human Boundaries

Planetary Boundaries
A safe operating space for humanity

Climate

Human Boundaries
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Oceans and the cost of ill-health to society

" OCE AN S
AND

H U I\/l A N Health and W F"ubtu're Offtge Sea;
HEALIH s

Implications for Society and Well-Being

88
Government
Office for Science ~Foresight

ST

Foresight — Future of the Sea

Evidence Review
Foresight, Government Office for Science

WILEY Blackwell

Depledge et al, 2017



Global Trend of Obesity

s EndemetrialiCancer:
= ENdiStagerRenalfiors
* Gall'bladder-Disease
Hypertension (x5)
Liver Disease
Low Back Pain
Stroke

SEclsE

Urinary Incontinence

(Cost of Type 2 Diabetes alone is > NKr 5 billion per annum) @\ Curapean Contre for
) Environment & Human Health




Percentage of overweight (including obesity), obesity and
abdominal obesity for boys and girls in third grade, 2015.

Source: Child Growth Study, Norwegian Institute of Public Health. The figure comes from the report Children’s
Health and the Environment — Risk and Health Promoting Factors, 2016.
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The Global Mental Winess Epidemic

MENTAL ILL-HEALTH IS A KEY SOCIAL AND LABOUR
MARKET POLICY ISSUE

In Norway as in other OECD countries, the employment rate of people with a mental
disorder is between 55 and 70% (depending on the illness severity) - compared to around
85% in healthy people

. Mental health-related disability benefits have increased
Disability benefit claims due to a mental disorder are on the rise in Norway as in most
other OECD countries — in Norway from around 20% of all new claims in 2005 to around
30% in 2011.

. People with mental health problems have more and longer absences
In the past four weeks, 30-40% of workers with a mental disorder (depending on the
illness severity) have been absent from work - compared to around 20% of workers without
a mental health problem.

The average duration of sickness absence is higher in workers with a mental health
problem

. The productivity losses of workers not absent from work are large —

this should be the main policy focus in future
70 to 90% of workers with a mental health problem have had productivily losses due to a health
problem - compared to only 25% of workers without a mental health problem

Cost: ca. NKr 70 million per year. @”
OECD

Environment & Human Health

Mental Health and Work: Norway: OECD. John Martin and Niklas Baer (2013) @ European Centre for



Does living by the coast improve your healith and wellbeing?

Census Data (England, n = 48 million)
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ndardised % of population
with "good health"

The effects are strongest in Same pattern when people
poorer communities @ move home b

aWheeler, White, Stahl-Timmins & Depledge (2012). Health & Place, 18, 1198-1201; ®"White, Alcock, Wheeler & Depledge (2013). Health & Place, 23, 97-103



Physical activity improves physiological

and mental health in all age groups

Activity outdoors has
even greater benefits
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Economic implications of health and wellbeing issues;
(The USA as an example)

» Physical inactivity is a major problem.
* Inactive people have higher healthcare costs.

US$117 billion —

inactive

active

-1 Cost of additional healthcare due to inactivity

Years of life 20

Source: CDC / National Centre for Chronic Disease Prevention



Engage in activities by the coast!

* Children who live within 500 m of accessible blue/green space are 24 %
more likely to meet recommended levels of physical activity.

* For example, reducing the sedentary population by just 1 per cent could
reduce UK morbidity and mortality rates valued at £1.44 billion

P
\ European Centre for
@ ) Environment & Human Health




How can we motivate ourselves to adopt sustainable,
physically active lifestyles using outdoor natural

environments?
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From “Blue Gym” to “BlueHealth”

I An international multi-partner project
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“BlueHealth” Survey @

) Comprehen;we pamEurgpeam SU

Administered to 13,000/people

countries

Cze cn E%ep,ullc, =N
and Portugal

Callfornla Hong Kong
e Will shed light on
— Physical activities near water sources
— Effects on mental health
— Differences between countries
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Seas, Oceans and Public Health in Europe @
(SOPHIE) .

A strategic research agenda for Europe and beyond

SOPHIE will:

BUNA 2 A IVENLSE NEIWORIKIOIiStakK:
EUFORENNVOIVEANNIGCEANS Al

Human Health for Europe

Create a legacy that advances the field across the
World

OQ
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The Bio-Economy

Economic activity generated through innovative alternatives in
food, feed, bio-based products, and bioenergy developed from
renewable biological resources across industries like agriculture,
forestry, fisheries and aquaculture, pulp, paper and more.

and security of citizens

The bio-economy presents alternatives to over-exploitation of natural
resources, focusing on efficient and innovative use of renewable
biological resources with fewer inputs, less environmental impact,

and reduced greenhouse gas emissions. o
@ European Centre for
Environment & Human Health




Points to reflect on.......

NY;ECONOMYyISitorenhance thernealthywellbengrana
Human healtn, wellfoeing and'the (marine) environment are interdependent. ©ne
will'not thrive without the other. A balance is require

In making a transition from an economy based on exploitation of natural

resources to a sustainable bio-economy, ecological boundaries must be
identified, understood and respected.

Unexpected conseguences can be minimised by adopting interdisciplinary

approaches. (minimising threats and capitalising on opportunities)

Failure to respect planetary and human boundaries ultimately jeapoardises
economic development. _
p @\ European Centre for

) Environment & Human Health




“Life is like riding a bicycle. To keep your balance
you must keep moving....."

Albert Einstein
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