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The Environment

Planetary boundaries

Trespassing 
the safe 
operating 
space for 
humanity for 
key factors of 
planetary 
stability

Rockström et al. (2009) Nature 461

Biodiversity
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(Barnosky et al. 2011_Nature 471)

Mass extinction: loss of > 75% of species in a 
geologically short interval
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The ‘Big 5’ mass extinction events

(Barnosky et al. 2011_Nature 471)

Extinction is not new

Over 95% of the species that ever existed 
have gone extinct. 

Long restoration times
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Situation:Poverty-Biodiversity 
Map

AR5WGI SPM

Climate change:  surface temperature 1901-2012
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AR5WGI SPM

Changes in annual precipitation

9

Total Global Emissions

Total global emissions: 10.5 ± 0.7 GtC in 2012, 43% over 1990
Percentage land-use change: 38% in 1960, 17% in 1990, 8% in 2012

Land use emissions in 2011 and 2012 are extrapolated estimates
Source: Le Quéré et al 2013; CDIAC Data; Houghton & Hackler (in review); Global Carbon Project 2013 10

Sources of global environmental 
damage (e.g. CO2)

Schematic ‘issue cycle’ of an 
environmental externality 

adapted from Winsemius, 1986, p. 17; Tomich et al., 2004
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What can we do?
Mitigation-adaptation-development

• Sustainable energy for all (www.se4all.org) 
universal energy access,renewable energy, 
energy efficiency

• Improved land use: forests, agro-forestry, 
“climate smart agriculture”

• Climate proofing of programs, projects, ….

What landscape is most 
functional for … 

• Biodiversity
• Mitigation
• Adaptation
• Income generation
• Development

V Areskoug, RUPES Workshop 
2003

Carbon vs. Profitability

Adapted from Gokowski et al., 2001)

intensive 
agriculture

natural forest

integrated, 
multifunctional 

landscape: crops, trees, 
meadows and forest 

patches

Tree plan-
tations

Segregate Integrate 
functions

Current legal, institutional 
& educational paradigm

Current reality

‘deforestation’

‘loss of forest 
functions’

Zomer, Trabucco , Coe & Place 
(2009) Trees on Farms: 
Analysis of Global Extent and 
Geographical Patterns of 
Agroforestry. ICRAF Working 
Paper no. 89. Nairobi, Kenya: 
World Agroforestry Centre. 
60pp

50% of ‘agricul-tural 
land’  has >30% tree 
cover in SEA & CA
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Home gardens  on Mount Elgon, Uganda
Jambi, Sumatra, 
Indonesia
Rubber seedlings can be 
transplanted into gaps 
in existing agroforests

“Sisipan”

Rubber agroforests: 
- 70-90% of species of natural forest
- > 3 million ha
- > 2 billion USD/yr for rubber alone

Clonal planting material successfully established with limited 
weeding in a system post slash & burn (CIRAD & ICRAF)

V Areskoug, RUPES Workshop 
2003

Markets are key!

Different knowledge systems

adapted from Van Noordwijk, 2008)

Negotiation support model
new components 
&technologies

negotiated
natural
resource 
management
agreement

performance
indicators actors, 

stake-
holdersPlots 

Matrix (filter)

Roads/streams

Landscape
resource
interactions

tool

process

Spontaneous change

Agreed change
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Drivers

B1. Incentive structure through policy change (tax, subsidy etc)

A2. LU rights (e.g. community forest mngmnt) 

B2. PES and conditional ES   incentives

Response/ 
feedback 
options

Biodiversity, Watershed functions, 
GHG emissions, Landscape beauty

Actors/ 
agents

Land 
use/cover
changes

Conse-
quences &
functions

Livelihoods, provisioning & 
profitability

A1. Land use policies, spatial development planning 

Van Noordwijk, M., B. Lusiana, G. Villamor, H. Purnomo, and S. Dewi. 2011. Feedback loops added to four conceptual models linking land change with driving forces and 
actors.Ecology and Society16(1): r1. [online] URL: http://www.ecologyandsociety.org/vol16/iss1/resp1/

Reward mechanisms: PES

Sustainable Development

Why SD: problematics Why SD: problematics

Why SD: problematics SD: human-environment
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SD: human-environment

üDriving forces: social and economic developments in society
üPressures: social economic activities
üState: environmental state
üImpact: environmental changes have impact on human well-
being and the environment
üResponse: response from society that feeds back on the 
driving forces, pressures, and/or on the state or impacts directly

Get the language “right” !

Get the language “right” !
• Sustainable

– Sustainable development (SD)
– Sustainable energy, education, agriculture, …

• Sustainability
– Synonym SD
– Distinction SD (econ/env & goal/process)

• Lasting (product quality)

• Use vs “Mis”-use

Get the language “right” !

Responsibility
Sender & Receiver

Get the language “right” ! SD: what’s in a name?
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SD: what’s in a name?
Sustainability consists of many discourses

Discourse is ‘a way of seeing and talking about 
something’

(At least) 3 main macro-discourses can be identified: 

Sustainability is: 

• The pragmatic integration of development and 
environmental goals;

• The idea of limitations on human activities; or
• A process of directed change/transition

SD: Interpretational Limits
• Normativity principle

– Socially constructed (values/no objectifiable 
theory)

• Equity principle
– Inter-/intragenerational; geographical; 

procedural; interspecies
• Integration principle

– Various objectives
• Dynamism principle

– Process of change (env & dev); uncertainties & 
risks

SD: Pillar Models SD: Pillar Models

SD: Nested Models
ECOSYSTEM

PEOPLE

Health

Culture

Population

Household wealth

National wealth

Knowledge

Household 
equity

Freedom and 
Governance

Peace and 
Order

Gender 
equity

Land quality
Land diversity

Inland waters Sea

Global atmosphereLocal air quality

Wild diversity

Domesticated 
diversity

Energy
and

Materials
Resource 
sectors

SD: Brundtland
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SD: Brundtland

Sustainable development is development
that meets the needs of the present
without compromising the ability of
future generations to meet their own
needs.” (WCED, 1987)

Sustainable development

• “the concept of ‘needs’, in particular the 
essential needs of the world’s poor, to 
which overriding priority should be 
given; and

• the idea of limitations imposed by the 
state of technology and social
organization on the environment’s ability 
to meet present and future needs.” 
(WCED, 1987)

Sustainable development

“development that meets the needs of the 
present while safeguarding Earth’s life-
support system, on which the welfare of 
current and future generations depends.” 
(Griggs et al. 2013)

Thanks for your attention
Questions?

46

ees.kuleuven.be/klimos

Support the Environmental 
Sustainability Toolkit for development

http://prized4d.africamuseum.be/en/klimos

Vote here! 


