
State of the Global Environment
1. latest science – 2. policy implications – 3. the way forward



Overview of scientific findings from the sixth Global Environment Outlook 

(GEO-6) and other major assessments



The GEO-6 
2,5 years of work; 146 authors, 78 members 
of advisory bodies, 41 review editors

From more than 70 countries (G & R balance)

301 UN reviewers; More than 1,000 technical 
reviewers

364 Intergovernmental reviewers

5 review periods, 2 of which were 
intergovernmental reviews

Summary for Policymakers

Negotiated in January, 2019; 
95 countries, 250 participants, 4 days; 
37 page summary plus ‘Key Messages’



Source: GSDR, 2019



Thanks to donors 
and partners

• Not possible to conduct 
a project of this size 
without significant 
contributions from 
funders and partners

• Expertise and time from 
many authors

• Their institutions also 
allowed them time 
away from their main 
activities
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1. latest science – 1.1 key messages



KEY MESSAGES emerging from all reports:

‘under current trends, the world’s social and natural biophysical systems cannot 
support the aspirations for universal human development that is embedded in the 
SDGs (GSDR, 2019 – 1.3)’

We need to radically transform our production and consumption systems, to 
preserve the basis for our development: the global environment (land, water, climate, 
biodiversity, clean air, minerals, oceans, etc.)

Small incremental changes to the Business As Usual will NOT be sufficient –
‘breaking away from the current practice of growing first and cleaning up later’

Change needs to be more ambitious, rapid, systemic and transformational

Source: IRP, GRO 2019



Other Key Messages

• A more integrated approach that addresses 

multiple goals simultaneously is needed

• Pollution, Climate Change and Biodiversity 

Loss are the three major interlinked 

environmental challenges to meet SDGs 

• Tipping points coming, transformational 

change needed yesterday (GDP 3X increase 

in 2050)!

• Will and way: more solutions than 

problems, significant co-benefits in the 

context of SDGs

• Science and Technology matters

(Source: GSDR, 2019)



GSDR Focus

• Strengthening human well-being and 

capabilities

• Shifting towards sustainable and just 

economies

• Building sustainable food systems and 

healthy nutrition patterns

• Achieving energy decarbonization with 

universal access to energy

• Promoting sustainable urban and peri-

urban development

• Securing the global environmental 

commons

• Science and technology for sustainable 

development

• Not incremental change but 

transformation
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1. latest science – 1.2 global issues





Outlook for the future 
(current policies)

• Improvements in human 
development, but 
insufficient to meet 
environmental dimension of 
SDGs and IAEGs –
environmental health risks 
remain prominent in 2030.

• Further degradation in nearly 
all environmental areas–
from climate change to 
biodiversity loss to water 
scarcity, land degradation and 
ocean acidification.

• Failure to act now will lead 
to ongoing and potentially 
irreversible impacts on the 
environment and human 
health.



Drivers of Environmental Change

• Population - 9-10 billion 2050
• Urbanization – 66% in cities 2050
• Economy – eradicate poverty, 

hunger and manage 
consumption

• Technology – positive and 
negative to environment (risks 
and solutions) – Remote Sensing 
and IT

• Climate – hotter, too much/little 
water, sea level rise, disasters and 
conflicts… 



(Source: GSDR, 2019)

Our world is 
increasingly 

inter-
connected:



Air and Water

• Air Pollution – 6-7 MN premature 
deaths and cost of $5 TN/Year

• GHGs, major cause of climate 
change

• Water Disease –2.3 BN no access 
to safe sanitation and 1.4 MN 
deaths due to pathogens in 
drinking water

• Water ecosystem – 40% of global 
wetlands lost 1997-2011. 
Population of water species 
declined by 81% 1970-2012



Land and Soil

• Food production –need 50% more food 
for 10 billion in 2050 (land/yield increase)

• Monoculture crops –increase 
productivity but lose agrobiodiversity  

• Animal protein – 77% agricultural land 
for meat production

• Food waste –1/3 food wasted/year
• Deforestation – The deforestation rate 

decreased to 6.5 MN ha/yr, planted 
forests increased to 3.2 million ha/yr

• Urbanization – Urban area grown by 2.5 
times since 1975, accounting for 7.6 per 
cent of land use in 2015. 



Source: GSDR, 2019



Biodiversity

• Hidden crisis - We might observe the sixth 
mass extinction in Earth’s history

• Nature’s contribution to people – 70% poor 
people rely on natural resources

• Species decline – 60% decline in Living 
Planet Index between 1970 and 2014

• Ecosystem decline – 10 out of 14 terrestrial 
habitats showed a decrease in vegetation 
productivity 2000 - 2013

• Marine biodiversity – global fish stocks 
overexploitation increased from 10% in 1975 
to 33% in 2015.

• Genetic diversity – crop genetic diversity 
being conserved for enhancing productivity, 
nutritional content and resilience. 



Oceans and Coasts

• Coral Reefs – bleach every 6 years, 
recover every 10 years

• Fisheries and aquaculture –58-
120 MN people’s livelihoods, and 
over 3 billion people 20% of their 
protein

• Marine plastics – 8 million tons of 
plastic to oceans a year 

• Sustainable fisheries –
overexploitation



Impacts from human activities: 
Crosscutting

• Human health – Pollution costs 
more death than WWII/Year

• Environmental disasters – Affected 
more than 3 BN 2005-2015

• Energy –1.2 BN no access to 
electricity and 2.7 BN use traditional 
fuels for cooking and heating

• Chemicals – More than 100,000 
chemicals in use polluting the planet

• Waste and wastewater – urban 
waste approx. 7-10 BN tons/year
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1. latest science – 1.3 climate



• Limiting warming to 1.5°C would require changes on an 
unprecedented scale 

Deep emissions cuts in all sectors

A range of technologies

Behavioural changes

Increased investment in low 
carbon options



Pre-release chapter of EGR2019, Bridging the Gap: Enhancing Mitigation Ambition and Action at G20 Level and Globally -
http://www.unenvironment.org/emissionsgap

Lessons from a decade of emissions gap assessments (the 10-year summary) - https://www.unenvironment.org/resources/emissions-gap-report-
10-year-summary

United In Science (published by WMO in collaboration with many agencies including UNEP) - ttps://public.wmo.int/en/resources/united_in_science

http://www.unenvironment.org/emissionsgap
https://www.unenvironment.org/resources/emissions-gap-report-10-year-summary
https://public.wmo.int/en/resources/united_in_science


Trends in global emissions

• Global greenhouse gas emissions show no 

signs of peaking

• Global CO2 emissions increased in 2017 to a 

record 53.5 GtCO2e, following a three-year 

period of stabilization 

• In contrast, global GHG emissions in 2030 

need to be approximately 25% and 55% 

lower than in 2017 to put the world on track 

for 2oC and 1.5oC global warming 

respectively



3x more ambition needed to fill the 2ºC gap



and 5x more to fill the 1.5ºC gap
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1. latest science – 1.4 resources



The use of natural 

resources has more than 

tripled from 1970, and 

continues to grow

92 billion tons of 

global extraction

12.2 tons 

materials demand 

per capita
Myth: Technological advancement is making the global economy more 

resource efficient. 

Fact: Some (high-income) countries are becoming much more efficient 

but global productivity has not improved in the last 20 years



The use of natural resources and 

the related benefits and 

environmental impacts are 

unevenly distributed across 

countries and regions

Two Key Drivers of 

Middle-Income Resource 

Use Growth

New infrastructure 
buildup in developing countries

Outsourcing of material & 

resource intensive production from high-

income countries

High-income countries still 

dominate material footprints per capita 
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1. latest science – 1.5 emerging issues



Report on Key  Emerging Issues of 

Environmental Concern



THINK
BEYON
D
LIVE
WITHIN

1. Synthetic Biology 

Photo credit: nobeastsofierce/shutterstock

▪ Advanced genetic engineering technology 

▪ Release of modified organisms may 

change entire species populations

▪ Potential impacts demand regulatory 

methods

▪ Risk assessments must be applied 

▪ Inclusion of stakeholder perspectives        

is needed



THINK
BEYON
D
LIVE
WITHIN

2. Ecological Connectivity 

Photo credit: John Westrock

▪ Habitat fragmentation disrupts ecological 

functioning

▪ Small and isolated fragments reduce 

species survival chances

▪ Restoring connectivity between habitat 

patches is a must to preserve biodiversity

▪ Connectivity should be a key element        

in any post-2020 global biodiversity 

framework



THINK
BEYON
D
LIVE
WITHIN

3. Permafrost Peatlands

Photo credit: Hans Joosten

▪ Permafrost peatlands hold almost half      

of the world’s soil organic carbon 

▪ They are undergoing rapid change due to 

climate change causing thawing

▪ Action is needed to ensure they retain 

their carbon deposits 

▪ Otherwise, we may fail to avoid an 

uncontrollable “Hothouse Earth”



THINK
BEYON
D
LIVE
WITHIN

▪ Nitrogen pollution affects the air, climate, 

oceans, biodiversity, health and food

▪ Caused mainly by inefficient use of 

nitrogen fertilizers in agriculture

▪ Circular economy provides a solution

▪ Value of nitrogen implies major economic 

opportunity for a nitrogen circular 

economy

Photo credit: gillmar/shutterstock.com

4. The Nitrogen Fix



THINK
BEYON
D
LIVE
WITHIN

5. Maladaptation to Climate Change

Photo credit: Wutthichai/shutterstock.com

▪ Climate adaptation planning needs to 

consider consequences up-front

▪ Successful climate adaptation has to be 

affordable for all, including marginalized 

peoples

▪ Maladaptation leads to dead ends

▪ Today’s choices will determine the amount 

of options available                          in the 

future
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Policy implications



Effectiveness of environmental policies

• Policy design – at least as important as policy 
choice when measuring effectiveness.

• Effectiveness – Not enough information is 
available to assess effectiveness, so policies 
may not reach their full potential.

• Diffusion –successful policies are used as role 
models for adoption in other countries.

• Integration – adding environmental concerns 
to other sectors of policymaking increases 
effectiveness.

• Efforts are insufficient – existing policies 
insufficient to address the backlog of 
environmental problems.

• Systemic approaches – transformative 
change by reconfiguring basic social and 
production systems and structures is needed.



Changing the path we are on

• Pathways exist to meet the environmental 
dimension of SDGs/MEAs – transitions in 
consumption, production, access and 
environmental management.

• Transforming food and energy systems is central 
to the pathways that could achieve 
environmental sustainability.

• Incremental policies will not be sufficient – all 
pathways require rapid and wide-ranging 
innovations; many beyond historic rates of 
change.

• Policy integration and coherence are needed –
integrate environmental concerns in all policy 
sectors at all levels to deal with possible trade-
offs.

• More synergies than tradeoffs exist – e.g. 
phasing out fossil fuels will help achieve air 
pollution, climate and human health goals.
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Participatory approaches 

• Ideas and small scale projects already exist –
Through workshops and crowd-sourcing, 
innovation can be found.

• Participation in development of policy 
approaches improves their effectiveness –
Engagement is strengthened and local issues 
are addressed.

• Bottom-up initiatives can help refine our 
understanding of the future – Current 
models consider broad megatrends.  These 
can be refined with bottom-up information.

• Both social and technical innovations are 
needed – participatory approaches can 
understand how to implement these systemic 
approaches.



- World Intellectual Property Organization (WIPO) (2010)22%
80%

of the world’s  
land surface

of the world’s
biodiversity

UN FAO 2017

Lands and territories of  indigenous 
peoples are the base  of their
knowledge.

Holistic, including  
metaphysical and  
spiritual

Context and  

community-based  
using quantitative  
data

Practical and applied  
goals using data for  
sustainability

Fragmented using  
separate and distinct  
disciplines

Controlled  

experimentation  
using quantitative  
data

Goal to find  
universal truths  
using hypothesis  
testing

Explain  
complex systems

Seek to  
understandthe  
physical world

Based on
observation

Bodies of  
knowledge that  

change overtime

Verifythrough  
repetition



• Technology revolution has introduced  
multiple ways of collecting, archiving,  

analyzing, transmitting, and  
processing huge volumes of data.

• Citizen science can be used to sensitize

and engage the community on issues
related to their natural environment

.

Features user-configurable cause-effect

(DPSIR) indicator dashboards.
• Individual Citizen
• Governments
• Communities
• Scientists and Researchers

• Top-down - Scientists train volunteers
• Bottom-up – Community-driven research

• Collaborative knowledge (e.g. Wikipedia,  
OpenStreetMap)

• Volunteer computing (e.g. Citizen Grid,
climateprediction.net)

• Pattern classification (e.g. Galaxy Zoo, eyewire)
• Community collection of observations  (e.g. 

bird counting, air sensor toolbox)

ENGAGEMENT OF  

VOLUNTEERS IN  SCIENCE 

AND  RESEARCH

• Collection of data at lower cost.

• Increased scientific literacy

• Citizen engagement

• Cost-effective measure

• Improved environmental  
monitoring

• Exposure to scientific expertise  and 
indigenous knowledge

1 2

3

45

6
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3. The way forward



The way forward

• Healthy planet is a foundation for supporting 
all life forms – but, we have transformed 
earth’s natural systems and disrupted self-
regulatory mechanisms and life-support 
systems.

• Human health is now affected at a significant 
scale – through exposure to harmful pollutants 
and reduced access to ecosystem services.

• Policy innovation – can help guide the 
transformative change that is needed.

• Systemic innovation – the key to 
socioeconomic development towards a 
sustainable world.

• Transformative change – is a disruptive 
process that goes beyond incremental 
improvement, but can be achieved.

Incremental



The decoupling of 

natural resource use and 

environmental impacts 

from economic

activity and human well-

being is an essential 
element in the transition 

to a sustainable
future



Strengthening NDCs

Countries can bridge the emissions gap: 
• NDCs can be strengthened in many ways

• Technical potential is available to close the gap 

entirely

• Coverage and effectiveness of national policies can 

be increased, roll out of good practices would narrow 

the gap considerably

• Most climate actions have significant sustainable 

development benefits



Untapped 

potential: 

non-energy 

sectors & 

NSAs





“There is reason for hope: human 
well-being need not depend on 

intensive resource use” 

“..it is possible to advance human 
development within the 
sustainability limits of impacting 
nature. In order to accelerate 
progress in that way, a more 
integrated approach that 
addresses multiple goals 
simultaneously is needed, rather 
than narrow, sectoral approaches 
that focus on one or an excessively 
narrow subset of goals at a time” 

(GSDR 1.3, 2019)



world environment situation [site under construction]

https://environmentlive.unep.org/situation

https://environmentlive.unep.org/situation


Thank you

Contact: edoardo.zandri@un.org

Science Division

mailto:edoardo.zandri@un.org

