
Lena Isabel Fuldauer

Daniel Adshead, Scott Thacker, Jim Hall

Environmental Change Institute, University of Oxford

A N  I N T E R D E P E N D E N T  
I N F R A S T R U C T U R E  S Y S T E M S  

P L A N N I N G  TO O L  TO  S U P P O R T  
L O N G - T E R M ,  N AT I O N A L - S C A L E  

D E C I S I O N - M A K I N G  U N D E R  
U N C E R TA I N T Y  

C A S E  S T U D Y :  C A R I B B E A N  S M A L L  I S L A N D  

D E V E L O P I N G  S T A T E S

Decision-Making Under Deep Uncertainty Conference, November 2018



lena.fuldauer@eci.ox.ac.uk

Rationale

National Infrastructure Systems MODelling 

NISMOD

Need for robust decisions to unlock sustainable development
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Rationale

‘Everything should be made as simple as 
possible, but not simpler.’ 

Albert Einstein 

NISMOD-Int
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• National-scale, system-of-systems infrastructure model

• Cross-sectoral interdependencies

• Complex portfolio of interventions

• Open-source

• Transparent

• User-guided: Iterative stakeholder engagement 

NISMOD-Int: Value-added
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NISMOD-Int: Process

NISMOD-Int
Evaluate current 

Infrastructure 
systems 

performance

Review long-term 
needs for 

infrastructure 
services

Establish a vision 
for future 

infrastructure 
performance

Identify strategic 
alternatives for 
delivering the 

vision

Analyze the scale 
and timing of 

strategic 
alternatives

Recommend 
adaptive 

pathways of 
policies and 
investments

Process
Set of steps for 

performing a National 
Infrastructure 
Assessment

A. Evaluate B. Review C. Establish D. Identify E. Analyze F. Recommend

Data inputs Model outputs
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ID sector_1type_1 type_2 type_3 other_1 Unit Year Value % Note

Supply (aggregated) waste landfill supply tonnes/year 2016 125,373 49%

landfill capacity used in 

given year 

waste incineration supply tonnes/year 2016 25,100 10%

waste unmanaged supply tonnes/year 2016 10,000 4%

waste recycling supply tonnes/year 2016 89,273 35%

waste repurposing supply tonnes/year 2016 7,250 3%
Total supply tonnes/year 2016 256,996

Annual demand waste demand municipal waste population tonnes/year 2015 63,717 25%

waste demand commercial waste population tonnes/year 2015 136,232 53%

waste demand total cruise ship-induced waste tourist cruise tonnes/year 2015 6,573 3%

waste demand total stay-over tourists-induced wastetourist stay-overtonnes/year 2015 50,475 20%

waste demand

waste demand

waste demand

waste demand

Total demand tonnes/year 2015 256,996

Population 158,986

Users may 
update inputs 
or sources 
where more 
recent/ 
reliable data 
becomes 
available

A. CURRENT tab: Assessment of current 
infrastructure
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B. SCENARIOS tab: Future infrastructure needs 
calculations
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Users can establish their own 
vision for their strategies by 
inputting a relevant name

Strategy = portfolio of investments

• Can represent a target, e.g.
‘Environmental Action’ 
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D. STRATEGIES tab: Creating new infrastructure 
strategies

Users can select which investments are included in a 
strategy. Here, ‘Example Strategy’ is focused on 
‘Environmental Action’.
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Users can add new investments, which 
should be allocated a ‘Year’ and ‘Value’. 
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User strategies can be compared with 
other pre-defined strategies.

Impact of user-defined 
‘Solar expansion’ project 
in 2036.
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Target is met in 2050

New capacity provides more 
treatment facilities

Demand management 
measures reduce demand
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Model User-guide

Outputs: Capacity-building
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Impacts to date on two levels: 

Specific decisions/ legislations Policy process
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Conclusions

Advancing cross-sectoral, transparent, 
national-scale infrastructure planning 
under uncertainty
• De-politicize
• Underpinned by data
• Transparent
• Tool maintained by relevant 

stakeholders in-country
• Future: St. Lucia, Grenada, … 

Next steps

Excel model

• Additional 
functionality

• Other sectors
• Social infrastructures
• Ongoing maintenance

Python model 



lena.fuldauer@eci.ox.ac.uk

Click to edit Master title style

Questions?

Lena I. Fuldauer

lena.fuldauer@eci.ox.ac.uk
Environmental Change Institute

University of Oxford 

Thank you!



lena.fuldauer@eci.ox.ac.uk

Click to edit Master title styleE. ANALYSIS tab: Cross-sectoral interdependencies

Evidence-Based Infrastructure: Curacao Evidence-Based Infrastructure: Curacao

Considering infrastructure 

interdependencies at the stage 

of strategic planning, design and 

operation will be critical to effic

i

ent  

and equitable service delivery 

particularly in light of the scarcity  

of resources on Curacao
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