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Multi-criteria Analysis for Planning Renewable Energy 



Summary
Our study has two parts:

We apply the Multi-criteria Analysis for Planning Renewable 
Energy (MapRE) framework to identify and create wind, solar 
photovoltaic, and concentrated solar power zones in India, 
and create tools, maps and geospatial data for prioritizing 
these zones.

We then provide specific insights into India’s renewable 
energy resources, opportunities for their sustainable 
development, and potential constraints to their development.
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The Gap

• Lack of high quality public data and information essential for scaling up 
RE development.

• Most forms of public information (e.g. RE resource maps) are 
inadequate as planning tools.

• Most of these forms are also static (not updatable, not interactive) 

• Large information asymmetry between policymakers and project 
developers.

• Existing tools do not incorporate multiple criteria essential for 
sustainable development of RE (e.g. economic, social, and environmental 
criteria)
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Multi-criteria Analysis for Planning 
Renewable Energy (MapRE)

A Geospatial and Energy Economics Analysis Platform to:

• Identify cost-effective, environmentally sustainable, and 
socially-equitable renewable energy (RE) zones. 

• Inform long-term planning of transmission and other 
infrastructure for RE development.

• Provide a platform to store, update, visualize, and interact 
with information essential for RE planning through a 
stakeholder process.
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RE zoning study in the larger context
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Combine multi-criteria spatial decision-making with energy economics.

1. Potential wind, solar PV, and solar CSP RE technologies zoned; 
planned and existing geothermal plants mapped.

2. Mapped existing and proposed transmission and substation 
infrastructure.

MapRE Methodology
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Renewable Energy Resource Assessment
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Estimate attributes of Project Opportunity 
Areas

RENEWABLE ENERGY ZONES 



03/25/2017 9

Create Zones and Aggregate Attributes
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Distance To nearest substation



03/25/2017 10

Score Zones and Create Outputs
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Zone ranking and supply curves
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Microsoft Excel®-based tool enables user-specified 
weighting and prioritization of RE zones

User-specified shares of 
weights (top) and supply 
curves sorted by cost (top 
right) and zone scores 
(bottom right)



KEY RESULTS – Abundant RE resources
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High quality wind and solar potential is concentrated in western and southern states

Wind
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KEY RESULTS – Abundant RE resources

03/25/2017 13

Solar PV costs are comparable to wind. Potential limited by land availability.

Solar PV
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KEY RESULTS – Abundant RE resources
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Solar CSP is significantly more expensive than both wind and solar PV, and has 
limited potential

Concentrated Solar Power
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KEY RESULTS – Cost of wind and solar
Levelized cost of energy 
(LCOE) for wind and solar PV 
are comparable.

Distribution of LCOEs 
indicates greater variability in 
wind and CSP resource quality 
as compare with solar PV.

CSP resources may cost twice 
as much as wind or solar PV.
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Inputs to LCOE estimates assume Central Electricity 
Regulatory Commission 2016 norms



KEY RESULTS – Pre-planning Transmission
Pre-planning transmission by identifying zones with high resource quality (low cost) and 
farthest from high voltage transmission network can enable development and evacuation

Wind Zones

Distance from 220kV+ 
Substation > 25 km
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KEY RESULTS – Wind on Agricultural lands
84% of wind resources are on agricultural land (as identified using NRSC-ISRO data).  
Land leasing and revenue sharing may enable socially equitable development.
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KEY RESULTS – Capacity Value
Prioritizing wind zones with higher capacity value and not just annual average capacity 
factor may provide more benefits to the overall system

Capacity Value*

(top 10% peak hours)
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Capacity Factor 
(Annual Average)

*Capacity value metric determines how well wind temporal profiles match load
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available at 

mapre.lbl.gov
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http://www.mapre.lbl.gov/


MORE INFO
WEBSITES FOR DOWNLOADING AND VIEWING DATA:

http://mapre.lbl.gov/

Ranjit Deshmukh:  rdeshmukh@lbl.gov 

Grace Wu: grace.cc.wu@berkeley.edu
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