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Holocene: 
Stability

20th and 
21st Century: 

Change, imbalance

Future: 
Uncertainty
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We are the operators of Earth’s life-support system

We are rapidly reengineering the planet without a clear strategy, a design consideration, a plan

We are heading for a planet without other large 
mammals - only sapiens left.

https://www.youtube.com/watch?v=gPq9YAg9mfc&feature=youtu.be

“We are the 
Asteroid”
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}93% in 
the ocean

We are replacing homeostasis with disequilibrium

It’s not a Greenhouse effect; it’s a Poolhouse effect
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A Holistic View

“Sustainable Development is a development 
that meets the needs of the presence while 
safeguarding Earth's life-support system, on 
which the welfare of current and future 
generations depends.” 
                                         Griggs et al., 2013

Earth: Our Life-Support System

Flows have accelerated in the last 100 years

Everything is about Flows

Earth is an “undiagnosed Patient”

The Ocean is crucial in the life-support 
system 
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The Life of a SDG: How to grow into a successful SDG?
Implementing SDGs

What do all the 
other guys need to 
do so that I can be 

successful??

Who can help 
me?

Who is going to 
be impacted?

What should I do?

What do I need 
to learn?

Do I understand 
the challenge?

How am I going to 
impact the other 

guys?
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Assessing Interdependencies

The critical issues include:  
•	 overfished/declining fish stocks,  
•	 loss of habitat and biodiversity,  
•	 marine and land-based sources of pollution, 
•	 invasive species, primarily lionfish, 
•	 climate change impacts.

Symptoms, 
not “Issues”/

Causes



4 Interdependencies and interactions of SDGs, Targets and Indicators
◦SDG interdependencies

Jules-Plag and Plag, 2016. 
Addressing SDG 
Interconnections and 
supporting SDG Policy 
Development with Agent-Based 
Models: The Example of 
Gender Equality and 
Subsistence Farming

Assessing Interdependencies
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Assessing Interdependencies

Humanity is causing System is 
responding

Implementing & Monitoring the Sustainable 
Developments Goals in the Caribbean: The 

Role of the Ocean 
January 17-19, 2018 

Saint Vincent and the Grenadines
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Sustainability ScienceAdaptation Science
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Do we understand the scale of changes?
Do we have the helpful concepts?
Do we the knowledge to get to a desired future?
How can science & earth observations support the SDGs



Gap Analysis

Not having the capacity to use

Not knowing what is available
Not knowing how to access

}Experts
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EVs: Expert-Based Approach

Jill agrees with Jill about what 
is essential

Gap Analysis



Target 6.3: By 2030, improve water 
quality by reducing pollution, 
eliminating dumping and minimizing 
release of hazardous chemicals and 
materials, halving the proportion of 
untreated wastewater and 
substantially increasing recycling and 
safe reuse globally

SDG

Target

Indicator

6.3.1 Percentage of 
wastewater safely treated 

6.3.2 Percentage of bodies of 
water with good ambient 
water quality 

Essential Variable

Water quality

Environmental

Socio-Economic

Infrastructure

Governance/policy

Water usage 
Wastewater treated

EVs: Goal-Based Approach

Jack wants …

Jill, can you provide…?

Jules-Plag and Plag, 2016b

Gap Analysis



1.4 By 2030, ensure that all men and 
women, in particular the poor and the 
vulnerable, have equal rights to economic 
resources, as well as access to basic 
services, ownership and control over land 
and other forms of property, inheritance, 
natural resources, appropriate new 
technology and financial services, including 
microfinance

SDG

Target

Indicator

1.4.1* Proportion of the 
population living in 
households with access to 
basic services 

Essential Variable

Environmental

Infrastructure

Governance/policy

Socio-Economic

Water Supply S.

Electricity Supply S.

Sewage S.

…

Communication S.

Public Health S.Jules-Plag and Plag, 2016b

Gap Analysis
EVs: Goal-Based Approach



SDGs-Related Gaps

•SDG-GP-0: There is a lack of an epistemology for the creation of transition knowledge 
from the current system state and trajectory to the desired future. 

•SDG-GP-1: No integrated environmental and socio-economic databases 
•SDG-GP-2: Insufficient accounting for environmental variables in SDG indicators 
•SDG-GP-3: Missing link between SDGs and sustainability 
•SDG-GP-4: Missing tools and capacity to assess cross-SDG dependencies 
•SDG-GP-5: Missing tools for assessing cross SDG impacts and policies 
•SDG-GP-6: Skills required for matching providers and policy makers 
•SDG-GP-7: Many of the ESDGSVs for the built environment are not measured

Gap Analysis



Gap Analysis

Prioritization



T 2.1

T 2.4
T 2.3

T 2.2

T 2a

T 2.5

T 2b

I 2.1.1

I 2.2.1

T 2c

I 2.5.1

Polyglot Data

Models

Tools

Graphs: 
“social” networks 

among SDGs, Targets, Indicators, data. models, people

functional network analyses 
gap analyses 
deep learning

Networking for SDGs: 
“SDbook”, 
“SDlinked”

communication for SDGs: 
“SDChitter”, “SDTube”, 
“SDBox”, “SDFlash”, …GCI

Environmental 
Social 

Economic

Toward a Better World for the SDGs …

SDGs-Related Gaps



Jack

Jack
Jack

Jack

Jill
Jill Jill

Jill Jill

Jill

A series of dialogue-scenarios, which 
can be read as poems or plays, 
describing the "knots" and impasses in 
various kinds of human relationships.
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Match Making

We have a complex/
wicked problem

Jack

Jack
Jack

Jack

Jill
Jill Jill

Jill Jill

JillWe need 
networks A, 

B, and C 

Governance/Science/Private Earth Observation

We will help you 
find partners!


