
Put simply, planetary health is the health of human civilization and the 
state of the natural systems on which it depends.



Evidence  for the Anthropocene epoch



Planetary boundaries
(Steffen et al Science 2015)



Global environmental change- effects on health

Climate change
Biodiversity loss
Freshwater depletion 

and contamination
Ocean acidification 

and overfishing
Carbon dioxide 

fertilization
Land use change and 

soil degradation
Urbanization

DIRECT EFFECTS ---HEAT AND EXTREME EVENTS

ECOSYSTEM MEDIATED EFFECTS e.g.
EMERGING INFECTIOUS DISEASES

VECTOR-BORNE DISEASES e.g malaria, dengue
WATER-BORNE DISEASES

FOOD SUPPLY and  UNDERNUTRITION

SOCIALLY MEDIATED EFFECTS e.g. POVERTY, 
MIGRATION AND CONFLICT





2oC Target



Pollution – a bigger killer than tobacco, AIDS, alcohol etc
(Lancet Pollution Commission Landrigan et al 2017)



Air Pollution & Climate
Two Sides of Same Coin

The majority of air pollutants impact the 
climate (directly or indirectly)
The majority of GHG sources co-emit air 
pollutants (or contribute to their 
formation)

This interlinkage often multiplies the costs 
arising from our current dangerous 
pathway but is also an opportunity to 
amplify the benefits of our actions and 
catalyse even greater mitigation ambition





Global physical labour capacity decreased 
by ~ 5.3% between 2000 and 2016 
(Lancet Countdown 2017)

Climate change and increase in extreme heat 
exposure which prevents moderate intensity 
labour in the hottest month  (Andrews et al in 
press)



Change in Heat-Related Excess Mortality under RCP 8.5

Gasparrini et al.,  2017

% change: 2090-99 compared to 2010-19, based on mortality and 
temperature time-series in 451 cities



Climate change exacerbates food insecurity in areas currently vulnerable to hunger and 
under-nutrition. By 2050 : Net increase of ~ 530,000 nutrition related deaths p.a. worldwide 

(Springmann et al Lancet 2016)

Impacts of climate 
change on the 
productivity of food 
crops in 2050
World Bank Publishers
World bank Development report 2010
http://wdronline.worldbank.org/

2016 Global Hunger 
Index
Welthungerhilfe, IFPRI and Concern Worldwide
2016 http://www.ifpri.org/ghi/2016

Tim Wheeler and Joachim von Braun Climate change impacts on global food security. Science 2013 (updated 2017) 



Source: FAO 2017, GNR 2017

38 million face food insecurity in four conflict-afflicted countries: Nigeria, 
Somalia, South Sudan, and Yemen

Prevalence and number of undernourished worldwide

After years of progress, hunger is on the rise



Carbon dioxide fertilisation reduces nutrient 
concentration- meta analysis of 7761 observations  
( Loladze eLife 2014;3:e02245)

http://elife-publishing-cdn.s3.amazonaws.com/02245/elife-02245-fig2-v3.jpg



Per capita burden of disease attributed to CO2-induced declines in 
the zinc and iron concentration of crops, 2015-2050

Weyant et al. 2018



Impact of environmental exposures on vegetable/legume yields ( Scheelbeek et al 2018) 

CO2 
+250ppm

Water availability 
-50%

Temperature 
+4°C

Ozone
+25%

-25% +25%
Mean yield change & confidence intervals measured in 

included studies

+50%-50%

Negative 
Effects*

Positive 
Effects*

Baseline > 20°C

*All vegetables & legumes 
combined



Challenges to future food supply in India
• Population Growth
• Dietary change
• Groundwater depletion
• Climate change





Biodiversity & health linkages: Agricultural 
biodiversity

Agrobiodiversity underpins resilience yet…

Dietary energy supply can be satisfied without diversity
Micronutrient supply cannot be satisfied without diversity-- 2bn micronutrient deficient



Fishery decline (Pauly and Zeller Nature 2015 )



Food systems and nutrition 
Understanding the effects of 
multiple interacting social and 
environmental changes on the 
quality and quantity of food will 
help develop solutions to improve 
nutrition and health.  

• Fisheries in decline globally with 
impacts on health (protein, 
pollution, and micronutrient 
deficiency) 

• Climate change will likely reduce 
agricultural yields throughout most 
tropical and subtropical countries.

• Increased Carbon Dioxide reduces 
nutrient concentration in crops in 
fertilization experiments.

2050: 2 bn more people, 3 bn more in 
the middle class



Rising Seas Could Affect 1.4 Billion People by 2060
Source: D

aesung
Lee, O

n the shore of a vanishing island 13, 2011

LECZ: Low Elevation Costal Zones are land areas that are contiguous 
with the coast and ten metres or less in elevation. See also Geisler & Currens 2017, Land Use Policy



Health effects of saltwater intrusion in coastal Bangladesh
Khan et al 2014 PLoS One; Scheelbeek et al 2016, EHP

      
    

    

      
       

   

       
      
 

   

Low-lying coastal areas in South-east 
Asia, vulnerable to climate change

       



September–October 2015, El Niño conditions -
massive fires in Sumatra and Kalimantan (Indonesian 
Borneo)(Koplitz et al 2016)
• Estimated ~ 100 000 excess deaths across Indonesia,     

Malaysia and Singapore. 
• Major greenhouse gas emissions and wildlife destruction 



Colour-coded 
drivers

Drivers of Infectious Disease Threat Events (IDTE) of vector-
borne diseases, Europe 2008-13 

Driver 
associated with 
IDTE

Colour-coded 
drivers

Individual IDTE

Semenza JC, et al. Emerging Infectious Diseases. 2016; 22(4):581-589.



Land use change, 
biodiversity loss and 
disease risk

Disease control strategies 
require better understanding of 
the relative importance for health 
of land use change, biodiversity 
loss, and other environmental 
drivers and their interactions. 

0 20 40

Land use change
Food Industry Change

Infection susceptibility
Ag. Industry change

Int. Travel and Commerce
War and Famine

Unspecified
Climate and Weather

Public Health Breakdown
Bushmeat

Human Dem. And Behavior
Medical Ind. Change

Antimicrobial agent use
Other

Drivers of recently-emerging infectious 
diseases in humans 
from wildlife 

EcoHealth Alliance/Loh et al. in State of 
knowledge review, 2015 



Record drought in Syria – risk more than doubled by climate 
change 

Kelley et al., PNAS 2015
http://www.pnas.org/content/suppl/2015/02/23/1421533112.DCSupplemental/pna
s 201421533SI pdf



Disasters and displacement – the example of Pakistan



• Imagination (Conceptual),
• Knowledge,
• Implementation

Meeting the challenges 



Overcoming barriers to change through economy-
wide strategies (UNEP 2016)

Strengthen
governance

Integrate
policies

Communicate & 
Educate

Measure & 
Monitor

Partner
 Technology support
 Shift investments

and finance



Health co-benefits of decarbonizing the world economy 
(Lelieveld, Klingmüller Pozzer, Burnett, Haines, Ramanathan submitted )



Estimated global benefits of  14 measures to reduce black 
carbon and methane (Shindell et al Science 2012) 

This strategy avoids 0.7 to 4.7 million annual premature deaths from outdoor air 
pollution and increases annual crop yields by 30 to 135 million metric tons due to 
ozone reductions in 2030 and beyond. 



Reforming taxes and subsidies to support planetary  health

Energy subsidies US$5.3 trillion; equivalent to  6½ percent of global 
GDP – local pollution a major component  (IMF 2015).  Only ~ 13 % 
GHG emissions covered by carbon pricing.



The Future of Planetary health will depend on 
cities 
Cities are engines of 
economic growth and 
social change, with annual 
economic activity of about 
US$62 trillion, 85% of 
global GDP in 2015   and 
71–76% of global energy-
related greenhouse gas 
(GHG) emissions.
Newclimateeconomy.report/workingpaper_cities_final_web.pdf 
2015





Increased active travel and low carbon transport –
health and environmental benefits  
( Woodcock et al 2009, Jarrett et al 2012))



The Lancet 2015 386, 1973-2028DOI: (10.1016/S0140-6736(15)60901-1) 

Bowler and colleagues the Collaboration for Environmental Evidence

Psychological and emotional outcomes from exposure 
to natural versus synthetic environments



Restoring ecosystems can play an 
essential role in regulating 
freshwater quantity and quality, 
flood protection, air quality.

33 of 105 of the world’s largest cities 

source their clean water from protected 

areas 



Impacts Reduced exposures e.g. to fine particles, radon, cold, 
mould, tobacco smoke

Premature deaths averted ~ 5400/ year

Mt-CO2 saved (vs 1990) 55 

Benefits of  low carbon and energy efficient housing in the UK
(combined insulation and ventilation control  improvements)  
( Wilkinson et al 2009)
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Jyväskylä, Finland circular economy  P.Melville



Reducing food waste and promoting healthy sustainable dies 
Nearly 30% of the world’s total  
agricultural land is used to produce 
food that is never eaten.

http://www.iita.org/2009-press-releases/-
/asset_publisher/hB8z/content/maize-farmers-enjoy-better-grains-with-
aflasafe;

We are using grain
to feed animals !

Tuomisto et al. (2014

Environmental Impact Estimated relative differences compared to current diets

Healthy dietary guidelines Vegetarian diets

Greenhouse gas emissions 12% reduction 31% reduction 

Land use 20% reduction 51% reduction 
Water Use 6% reduction 37% reduction 

Aleksandrowicz et al., PLoS ONE 2016



Increasing  access to modern family planning 

Around 225 million 
women who want to 
avoid pregnancy are not 
using effective 
contraception.

Access to family 
planning could cut 
maternal deaths by 
around 30%. 

Source: UN Millennium Development Goals Report 2012

Meeting the 
needs for 
modern 
contraception in 
low-income 
countries  would 
cost only an 
additional $5.3 
billion per year



Towards an environmentally sustainable  health system

• NHS England emissions reduced by 11% from 2007 to 2015, 
despite an 18% increase in activity.

• Increase resilience to floods, heatwaves and disease outbreaks
• Provide care closer to home 
• Reduce health care vehicle emissions and encourage use of public 

transportation and bicycles
• Promote healthy low impact diets

42
http://sustainability.duke.edu/health_system/



One planet living----- Healthy Circular economy



Barriers to policy change

• Vested interests
• Organised denialism
• Political short-termism
• Divided public opinion
• Perception that change is 

expensive and difficult





‘Solutions lie within reach and should be based on the 
redefinition of prosperity to focus on the enhancement of quality 

of life and delivery of improved health for all, together with 
respect for the integrity of natural systems’

integrity of natural systems. 
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