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Five decades of focus on the environment
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Challenge of 215t century: 10 billion people, 1 planet
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Socio-economic trends

8 70
71 Population _ e | Real GDP
& & 50
c S 4
2 4 3
o 3 E 30
24 E 20
14 10
¢ T T T 0 T
1750 1800 1850 1900 1750 1800 1850 1900 1950 200
Year Year 010
4 600
Urban so0 4 Primary
N .
population 400 | energy use
c =4
2 2 300 4
& 3=}
2 200 +
.I w
100 +
0 T T T 0 T
1750 1800 1850 1900 1750 1800 1850 1900 1950 200
Year Year 010
35 1 r
30+ Large dams 41 Water use
‘E" 25+ IR
2 2
215+ g 2+
b=
= [=]
£ 104 = ,
s
0 T T T ] 0 T
1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 200
Year 2010 Year 2010
1400 . “ 7 .
- ¥ = - .
%1200 | Transportation : g o Telecommunications
lg__ 1000 + . § 5T
5 w0 a 2
£ s00 i § 34
5 4001 : s 24
1 M =
= 200 : 2 11
o T T T f = o T
1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 200
Year 2010 Year 010

Global trends1

25 1 x
_ 2 | Foreign direct
= investment ;
E os g : :
i I Globalisation
1750 1800 1850 1900 1950 2002[3}10 .
- of unsustainable
200
systems of
g consumption .
production and
L a0t
S .
consumption
? 750 1 SIUG 1 SISCI 1 950
Year 010
| Paper
E”’ | production
E 100 E
o T T T i
1750 1800 1850 1900 1950 2000
Year 2010
1000
w00 | INternational
2 tourism
éaoo T
= 200 + \“
o | | | European Environment Agency %_)
1750 1800 1850 1900
Year




Earth system trends

Global trends?2

390 - 1800
E | Carbon E 23 | Nitrous 2 1500 Methane
o c ' =Y . o -
;¥ 1 dioxide : 3 oxide 3
: ' : xpectations
S . S 300 - ]
o330 : & &2 1200 +
2 : £ £ 1000
o [=% [=% [ ] [ ]
8 300 | g 280 g
g g policy promises
= < <<
270 + T T 260 T T T 600
1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 2000 1750 1800 50 1900
Year 2010 Year 2010 Year 2010 —
100 : 06 .
50 | Stratospheric : £ o4 Surface : w0t Ocea
ozone ' g ,, | temperature : E acidi
w 60 : e H S5t
: = o ' -
40 ' = c
; o OR
20 + ! %.0,4 + =
: & =
0 T T T 06 T T T T T
1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 2000 1850 1900
Year 2010 Year 20 Year 010
80 4 T
70+ Marine fish Shrimp : | Nitrogen to
g 1 capture g *1 aquaculture ; coastal zone H d . b |
L -7}
[ =4 =4 .
f g : ow credible?
g T 2 H E
£ 301 S ; < a0 . ’)
s s : =
: 1 : . How feasible”
10 + " P S
: ju
0 0 T T 0
1750 1800 1850 1750

1800 13'50Yea1:_aloo 1950 2000 Wh at Sort Of
policies and action
and knowledge?

T T T
1750 1800 1850 1900 1950 2000
20

Year 10

30 40

25+ Tropical
| forest loss

Terrestrial
3 1 biosphere
degradation

Domesticated
land

20

20

% loss (area)
% of total land arl

N/
European Environment Agency %_)

L]
L
"
i
.
0 T J
1750 1800

% decr. mean species abundance

T I
1750 1800 1850 1900 1950 2000

Year

T
1900 1950 2000

Year

1 T
1900 1950 2000 1850

Year

T T
1750 1800 1850




Values, socio-economic analysis andEENgr s

nolitical context prs m:‘”m -
| =) %"9\ %, een

capitaliSm BUSINESS

The Predatory Phase of
Human Development

To buv crap!!!

&m faces of mm:-"‘“'»b}k

' ’f" the poweml our future
\ & INSPIRING GREER TECHNOLOGY
=r, | VOLUNTARY
‘‘‘‘‘‘‘‘‘ ) o pego — S IMPLICITY

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

DUANE SRCARN

“NOUGH

ANTICONSUMERISA CARMPAIGN

DRAN SOMETHING

SEW SOMETHING
COOK SOMETHING
SING ,()wmmc‘
BUILD SOMIE |HING
MAKE SOMETHING

BUY NOTHING

a critical look at
consumerism,
poverty and

the planet



“Why not buy the product that cz
planct? The Lazy Envitonmentalis

MAGGIE Q CTA
v; =
¥
, -
. / l'b

FIGHT

CLIMATE

CHANGE Josh Dorl A e
host of The Lazy En ) ] E
Ahhhh ... isn’L il nice to

'C\ get away from it all for
. J ! lb\J(J E a little peace and quiet.
c"‘ " V
. ‘ A

WORLD MILITARY BUDGETS F/

gp(;"%? The U.S. spends more than the next seven highest spenders combined. =
China [\ i
Earth The year: 3000 Population 15 billion ¢
Saudi ' Gus P LT s W AR PR b s
Arabia United

[agr t oy

RUSSIG  Kingdom  India France Japan
L ]

Source: SIPRI, National Priorifies Project

THE
NO-GROWTH
IMPERATIVE

mRmEs nationalpriorities.org

WRONG  RIGHT

GABOR ZOVANYI



Global response: Sustalnable Development Goals
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Vision of the 7th Environment Action Programme

‘In 2050, we live well, within the planet's ecological limits.

Our prosperity and healthy environment stem from an innovative,
circular economy where nothing is wasted and where natural
resources are managed sustainably, and biodiversity is protected,
valued and restored in ways that enhance our society's resilience.

Our low-carbon growth has long been decoupled from resource
use, setting the pace for a global safe and sustainable society.’

Source: 7th Environment Action Programme, European Commission, 2013
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A paradigm shift in knowledge?

THE STRUCTURE
OF SCIENTIFIC REVOLUTIONS

By THOMAS & KUNN
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Puzzle solving stage
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-make measurements
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-make predictions &

New Paradigm
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Revolution becomes invisible Blame apparatus
Set aside problem

' Modify paradigm

Pre-paradigm phase l

Alternative concepts compete

Anarchic period Crisis

Fact gathering appears unguided Anomaly too problematic
Faith in paradigm shaken

Change in World View

Gestalt shift

Problem seen from different perspective
New paradigms explored



Normal science/knowledge/policies

Normal Science

Puzzle solving stage

Scientists share common paradigm
-make measurements

-articulate theory

-make predictions

“Over the past 40 years, a broad range of
environment legislation has been put in place,
amounting to the most comprehensive modern
standards in the world. This has helped to

New Paradigm

Scientists return to routine Anomaly address some of the most serious
luti invisibl Bl .
RS SRS Set 2t blem environmental concerns.” (7EAP)
‘ Modify paradigm
. . e 1 .,
Bhemaradiomslisse 1 Policy theory: initially ‘fighting pollution
Alternative concepts compete
Anarchic period Crisis . P . .
Fact gathering appears unguided Anomaly too problemaic ~ Know/ledge paradigm: “Union environment
Faith in paradigm shaken . . . . .
policy is based on environmental monitoring,
I data, indicators and assessments linked to the
. implementation of Union legislation, as well as
Change in World View . . )
Gestalt shift formal scientific research...” (7EAP)

Problem seen from different perspective . W
New pal‘adlgms explored European Environment Agency ‘7;‘)}



Anomalies occur

Normal Science
Puzzle solving stage
Scientists share common paradigm

-make measurements
-articulate theory
-make predictions

New Paradigm

Scientists return to routine ‘Anomaly

Revolution becomes invisible Blame apparatus
Set aside problem

‘» Modify paradigm

Pre-paradigm phase ‘

Alternative concepts compete

Anarchic period Crisis

Fact gathering appears unguided Anomaly too problematic
Faith in paradigm shaken

Change in World View

Gestalt shift

Problem seen from different perspective
New paradigms explored

“However, many environmental trends in the
Union continue to be a cause for concern, not
least due to insufficient implementation of
existing Union environment legislation.” (7EAP)

“Addressing some of those complex issues
requires tapping into the full potential of existing
environmental technology [...], as well as
increased use of market-based instruments.”
(7EAP)

Modify policy theory: + Efficiency thinking

Modify knowledge: Effectiveness and efficiency;

market-based instruments; BAT studies; voluntary
instruments

\/
European Environment Agency % _)



Priority objective 1: ‘to protect, conserve and enhance the

Union’s . 2017 results

EU indicator past trend | Outlook for the EU
meeting the selected
objective by 2020

Exposure of terrestrial ecosystems to
eutrophication due to air pollution .

Gross nutrient balance in agricultural land:
nitrogen
Land take

Forest: growing stock, increment and fellings

Status of marine fish stocks

species
(common birds and grassland butterflies)

Species of European interest

Habitats of European interest
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Priority objective 2: ‘to turn the Union into a
green, and competitive ’
"Resource productivity

Waste generation in Europe

Recycling of municipal waste

Use of freshwater resources
otal greenhouse gas emission trends and projections

Share of renewable energy in gross final energy
consumption

Progress on energy efficiency in Europe
Energy consumption by households

Greenhouse gas emissions from transport
Animal product consumption (animal protein)

Share of environmental and labour taxes in total tax
revenues

Employment and value added in the environmental
goods and services sector

i
Environmental protection expenditure in Europe




Priority objective 3: ‘to safeguard the Union's citizens from

-related pressures and

EU indicator past

Outlook for the EU
meeting the selected

trend .
objective by 2020

Exceedance of air quality limit values in urban areas NO,, PMyy,
(nitrogen dioxide: NO,; dust particles: PM,,; ozone: PM, s .
O,; fine particulate matter: PM, 5) (OB
I(Emlls;,lons f);thesmoaln eizr poIIutaTjs in EL(I)rope 50,, NO,, 50,, NO,,
sulphur oxides: »; Nitrogen oxides: x; hon-
methane volatile organic compounds: NMVOCs; fine NMVOCs, PM.5 NMVOCs, PM.5
particulate matter: PM, 5; ammonia: NH,) NH; N
Bathing water quality
Number of countries that have adopted a climate NA

change adaptation strategy and/or plan

Exposure to environmental noise

Consumption of chemicals, by hazard class

Total sales of pesticides
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Science/knowledge in crisis

Normal Science

Puzzle solving stage

Scientists share common paradigm
-make measurements
-articulate theory

-make predictions &

‘Anomaly
Blame apparatus
Set aside problem

' Modify paradigm

[

New Paradigm
Scientists return to routine
Revolution becomes invisible

Pre-paradigm phase
Alternative concepts compete
Anarchic period

Fact gathering appears unguided

Crisis
Anomaly too problematic

Faith in paradigm shaken

Change in World View

Gestalt shift

Problem seen from different perspective
New paradigms explored

“Together with current wasteful production
and consumption systems in the world
economy, [...] depletion of resources [...],
generating more pollution and waste,
increasing global GHG emissions and
exacerbating land degradation,
deforestation and biodiversity loss.” (7EAP)

“This report has come to the conclusion that
traditional incremental approaches based on
the efficiency approach will not suffice.
Rather, unsustainable systems of production
and consumption require fundamental
rethinking in the light of European and

global realities.” (SOER2015) \/
European Environment Agency "%‘;‘)}



Efficiency improvements have not secured long-term resilience

Protecting, conserving Resource efficiency Safeguarding from
and enhancing natural and the low-carbon environmental risks
capital economy to health

Past

(5-10) year

trends

20+ years
outlook

Improving trends dominate -
Trends show mixed picture

Deteriorating trends dominate - . &5

European Environment Agency 7




Challenges for established governance approaches
—"—”"”">»">">+7+2»/7/W——

Are they addressing the underlying drivers of environmental degradation?
In 2001, the EU set itself the target to halt biodiversity loss in the EU by 2010.

In 2011, the EU set the target to ‘halt loss of biodiversity and degradation of
ecosystem services in the EU by 2020,

EU Biodiversity Targets (2020) Progress at mid-term (201%

2020 Headline Target No significant g
Halt the loss of biodiversity and  Overall j# 9 Q “e q ystem services in the
the degradation of ecosystem E Q \, eline, as confirmed by

.
services in the EU by 2020, . “’b . Q e‘e eport. This is consistent

and restore them in so far

\ *
‘o European Environment Agency "“};\j



Common bird species: farmland declining; forest recovering

EU — Common Birds - population index
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Change in world view/understanding

Normal Science

Puzzle solving stage

Scientists share common paradigm
-make measurements
-articulate theory

-make predictions x

New Paradigm

Scientists return to routine ‘Anomaly

Revolution becomes invisible Blame apparatus
Set aside problem

' Modify paradigm

Pre-paradigm phase l

Alternative concepts compete

Anarchic period Crisis

Fact gathering appears unguided Anomaly too problematic
Faith in paradigm shaken

Change in World View
Gestalt shift

Problem seen from different perspective
New paradigms explored

“Biodiversity, including the ecosystem services it
provides (natural capital), for its intrinsic value and
for its essential contribution to human well-being and
economic prosperity.”

“However, there are gaps between the available
knowledge and that required to meet emerging
policy demands.

... systems science; complex environmental change
and systemic risks; global megatrends; interplay
between socio-economic and environmental
factors; transitions in production-consumption
systems; environmental risks to health; and the
inter-relationships between economic
development, environmental change and human
well-being.” (7EAP)

\/
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Changes in understanding

Diverging global
populatiogngtrends Towards a more
urban world

Changing disease
burdens and risks
of pandemics
Acceleratin
technologica
change
v
EUROPEAN

UNION
Growing pressures

on ecosystems

THE ANTHROPO

Increasingly

Changing global context: & -l @it S
. ' WM
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Gestalt Schift in problem analysis and responses?

Transitions

= fundamental shifts in the systems that fulfill
societal needs, through profound changes in dominant
structures, practices, technologies, policies,

lifestyles, thinking...

... In line with the sustainable development ambitions
and objectives embedded in the Sustainable

Development Goals

W
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Achieving needed change requires system innovation

Improvement in environmental efficiency

S
Factor 10 4 ) )
System innovation = new system
Factor 5 — Partial system redesign
System optimisation
Factor 2 — y P
4
S 10 15 20 Time horizon
Years \V/

Source: UNEP (from Wetering et al., 1997) European Environment Agency %)



Evolving policy responses: macro-integrated approach

* Long-term: 2030-2050-2100

LOW CARBON ECONOMY

#EnergyUnion : :
o * Integrated: e.g. Common Agricultural Policy
i N  Systemic: e.g. Decarbonisation of transport
— S— 1 * Developing/iterative: e.g. Circular Economy;
f:‘:::::liii?ﬂiuuﬂ ECONO“YPACKA:EI/I“ l\“:‘i\\ CI i m ate a n d E n e rgy

* Require a different governance approach

* Thus, complex, uncertain, lacking knowledge
(of a certain type)

\/
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Pre- or early paradigm

Normal Science
Puzzle solving stage
Scientists share common paradigm

-make measurements
-articulate theory
-make predictions x

New Paradigm

Scientists return to routine ‘Anomaly
Revolution becomes invisible Blame apparatus
Set aside problem
' Modify paradigm

Pre-paradigm phase ‘
Alternative concepts compete

Anarchic period Crisis
Fact gathering appears unguided Anomaly too problematic
Faith in paradigm shaken
Change in World View

Gestalt shift

Problem seen from different perspective
New paradigms explored

“The transition to a green economy is a long-
term, multi-dimensional and fundamental
process that will require a move away from the
current linear economic model...” (SOER2015)

Alternative concepts:

Europe’s emerging transition agenda
Making sense of the Green, Blue, Circular,

Resource Efficient, Low Carbon, Bio,
Smart, Digital Economy?

Unguided fact gathering: e.g. green
economy; green investments; green
finance; circular economy; green jobs;

smart cities; ... EurcpesnEnvronmant Agercy S0}



Planetary boundaries

Source: 2017 EEA elaboration on Stockholm Resilience Center’s original image



Implicit order?!
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Reflecting on the core of the system?

#SusFinEU

Sustainable

2\
T E
o
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New paradigm-new normal

Normal Science

Puzzle solving stage

Scientists share common paradigm
-make measurements
-articulate theory

-make predictions x
New Paradigm

Scientists return to routine ‘Anomaly
Revolution becomes invisible Blame apparatus
Set aside problem
Modify paradigm

Pre-paradigm phase ‘

Alternative concepts compete

Anarchic period Crisis

Fact gathering appears unguided Anomaly too problematic
Faith in paradigm shaken

Change in World View

Gestalt shift

Problem seen from different perspective \\/
New paradigms explored European Environment Agency %)



1: Informing policy implementation

7 N

Air pollution, transpor
and noise

Industrial
pollution

’;‘

Water management,
resources and
ecosystems

-

Climate change impacts,
vulnerability and
adaptation

T N
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Urban, land use and
soil

Biodiversity, ecosystems
agriculture and foresjg

Climate change
mitigation and energy
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Marine and maritime,
fisheries and coastal

Waste and material

resources
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2: Assessing systemic challenges

Resource-efficient
economy and the
environment

Environment, human
health and well-being

Sustainability assessments

SOER 1 5 and state of the

environment reporting

Megatrends and
transitions

J
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3: Knowledge co-creation, sharing and use

" ' £
»
Networking and Technical systems Capacity building in
partnerships development West Balkan and
European Neighbourhood
countries
{:}* (opernis
Communication, Monitoring, data Quality management Copernicus
outreach and and information and operational operational
user analysis management services services

J
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The DPSIR framework

Pressures State Impact

Drivers Responses

\/
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How do we work across

the MDIAK chain?

-,
vy Bl D

Integrate

Collect Structure Interpret
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M-D-I production process

Indicators

xtraction
updating

M / EEA website
EEA SDI

\

Sources

QA & Aggregation
to European
datasets

HTTP, ftp, T e v
Inspire services il L "\ :
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Internet Data exchange ie TG TS Europe’s eyes on Earth



Eionet core data flows 2018
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Eionet core data flows: Hungary 3-year performance
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EIONET 1994-2019-2025

NRC

* |s the current structure adapted to the new
developments?

1€« Are we jointly developing the right capacities?

* Are we focusing on the right things?
* Are we focusing on the right processes?
* Should we be more proactive?

. M
European Environment Agency ";..}_)



Thank you

Hans.Bruyninckx@eea.europa.eu

Sign up to receive EEA news, reports
and alerts on your areas of interest at
http://eea-subscriptions.eu/subscribe )
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