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THE NEED FOR MULTI-SECTOR MODELING

Food, water  and energy services:
• Billions of people are without secure/affordable/safe access

• Demands are growing but resources are limited

• Traded on global markets

• Rely on:

• Resources:  land, energy, water  & Infrastructure: 

• Man made (transmission systems, dams, farms, etc.)

• Natural (ecosystems: terrestrial, aquatic etc.)

• Resources > infrastructure > service chains are inter-related

• They are managed and analyzed in silos

• They transverse: scale, sector and countries

• They are affected by and affect climate change



TRADITIONAL APPROACHES ARE NOT 
ENOUGH

• Traditional processes include:
• Environmental Impact Assessment (EIA): Project 
• Integrated Assessment Modeling (IAM): Global
• Strategic Environmental Assessments (SEA): National

• Sector specific activities are lacking:

• Integrated Land-Use Analysis (ILUA), Integrated Water Resource 

Management (IWRM), Integrated Resource/Energy Planning (IRP/IEP), 

Mitigation / Adaptation planning etc

• Typically assume related sector scenarios are constant:
• Feedbacks are ignored
• Stresses are not considered through all sector futures
• Normally do not look beyond specific linkages



POLICY COHERENCE AND MODELING

-Policies what are their aim? (GDP, GNH, PB's, Electioneering? etc.)

-What is policy Coherence? (Integrated? Not counter-productive? 
Adaptive? etc.)

-Models & Modelers: Resources, Constraints, Scopes, Objectives, Insights
-Resource: Money, Maps, Mass, Mega joules

-Constraints: Business-economic, Bio-physical, Behavioral

-Scope: Temporal, Territory, Technology, Institutions.

-Objective: Minimizing, Maximizing, Managing for Mono/Many agents.

-Insights relate to: Projecting, Predicting, Provoking, Postulating, and Prospecting.



EXAMPLES

• Global, Continental, 3 River Basins, National, NYC

• Publications in: World Bank Special Series, Nature CC, Science 
(forthcoming), UN Global Sustainable Development Report

• Partners: RAND, UNDESA, MIT, World Bank, UNECE, Brookhaven, 
SEI and others. 

• Key Messages:
• Going beyond energy provides important and relevant insights

• No one size fits all, a ‘mega tool’ might not be the best bet

• Need for expert dialogue

• A new step, as some of our previous work was misdirected



GLOBAL MODELLING



Agricultural, hydrological, Energy – All optimizing



TRANSBOUNDARY RIVER BASIN MODELLING
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Box 6: The nexus interaction diagram 

Nexus interaction diagram Impacts of fuelwood use Nexus solution – modern 
energy 

   
The nexus interaction diagram 
is a simplified RSS diagram that 
allows analysts to sketch out 
interactions between sectors. 
Both in terms of issues and 
evolving trends as well as 
charting out inter-sector 
relationships of solutions. Note 
that rather than attempting to 
draw all interactions as is done 
in the CLEW RRS approach, one 
issues and its compound effect 
is traced. This has the 
advantage of allowing joint 
discovery by participating 
experts and limits clutter. 

The impacts of the use of fuel 
wood in upstream Georgia in 
the Alazani basin (1) have 
important knock on effects. (2) 
Fuelwood harvesting leads to 
deforestation. (3) The loss of 
forest results in a loss of 
ecosystem service. Woods no 
longer retain water tempering 
runoff. (4) This increases the 
severity of flash floods resulting 
in expensive damage control in 
downstream Azerbaijan. (5) In 
turn hydro generation 
infrastructure is utilized in a 
sub-optimal way. 

A solution that has multiple 
benefits and potentially 
cheaper than flood control 
measures would be (1) to 
substitute wood with modern 
fuels improving indoor air. (2) 
decreased harvesting leading to 
greater forest mass and carbon 
sink (3). Increased ecosystem 
service including natural flood 
control (4) less disruptive 
flooding and damage and (5) 
better hydro generation 
performance.  

 



Soil Map of Mauritius (FAO’90 dominant soils)

Basin level water modellig

Electricity modelling

Agricultural, hydrological, Energy – All accounting  
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SOME REFLECTIONS

- What to model: when is too much, too much?

- Model compatibility
- Allocations: Rules, social discount rates, markets?

- What are we modeling and why
- Simulating policy and response 

- States from which policy is derived

- Armageddon to be avoided

- Emerging Implications: Missing markets / distortions

- Urgent need to bring the state of knowledge further.



CLEWS 
– CLIMATE LAND ENERGY WATER STRATEGIES
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