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WHAT ARE RENEWABLE ENERGY ZONES?

A Renewable Energy Zone (REZ) is a geographic area 
characterized by:

e.g., solar irradiance, wind speed, etc.1. High-quality renewable energy (RE) resources

2. Suitable topography exclusions

3. Strong commercial interest

e.g., exclusions for protected
environmental areas, urban
areas, waterbodies, terrain
features, etc.

Candidates for REZs e.g., technical potential of solar PV or wind in
candidate renewable energy zones, etc.

e.g., economic development areas,
demonstrated developer interest etc.

Source: Hurlbut et al. (2016)
Figure by Billy Roberts, NREL, adapted from: Lopez (2016)

Figure 1. Components of Candidate Renewable Energy Zones
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WHAT IS A REZ TRANSMISSION PLANNING PROCESS?

A REZ transmission planning process is a proactive method to plan, approve, and build transmission infrastructure 
that connects high-quality and large-scale renewable resources (e.g., REZs) to the power system.

Figure 2. Candidate REZs in Texas (Red) from Study 
Areas

Source: Lee et al. (2017)
Figures: Lee et al. (2017), Lee and Barrows (2018)

Figure 3. Transmission Expansion Plan 
Identified for Texas REZs
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WHY CONSIDER REZ TRANSMISSION PLANNING?

Traditional transmission planning might miss the best resources due to the circular dilemma and/or timescale misalignment:

Figure 4. Circular Dilemma Figure 5. Timescale Misalignment

The REZ transmission process can address these barriers by proactively coordinating RE generation and transmission expansion. 
The REZ process is particularly applicable for RE expansion that is constrained by transmission capacity. It may not be as suitable 

if other reasons are primarily limiting RE development or if adequate transmission exists. 
Source and Figures: Lee et al. (2020)

(or longer, given interconnection 
backlog issues in some regions)
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AUSTRALIA

Figure 6. REZs Identified 
for Development in 
Australia by 2029-2030 
(Step Change Scenario)

Australia Energy Market Operator (AEMO) 2022 Integrated System Plan (ISP)

Categorizes the development of REZs and supporting transmission 
network investments as:

ISP identifies different scenarios for 
REZ development (e.g., slow 
change, progressive change, step 
change, hydrogen superpower).

REZs include 6 offshore wind zones 
and account for battery storage 
needs and pumped storage 
hydropower (PSH) resources.

Source and Figures: AEMO (2022)
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INDIA

Figure 7. Overlay of Wind, 
Solar PV, and Concentrating 
Solar-Thermal Power (CSP) 

Resources in India

2017: Study utilized the Multi-criteria Analysis for Planning 
Renewable Energy (MapRE) Methodology:

Identify Zones Calculate Zone 
Attributes

Rank Zones 
Based on 
Attributes

e.g., population density, slope, levelized cost of electricity (LCOE), distance to load 
centers, colocation potential with other RE, distance to geothermal plant, etc.

2022: India announced transmission plans to connect 66.5 GW of 
Renewable Energy Zones. 

Source and Figure: Deshmukh et al. (2017)
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MEXICO

2022: Mexico Clean Energy Report REZ Findings

 Geographic diversity of renewable energy 
zones could reduce RE integration costs.

 Several possible transmission hubs 
identified to connect to high quality wind, 
solar, geothermal, and hydropower.

 REZs near the border with the U.S. and 
Central America can provide opportunities 
for interconnections to export clean energy.

Source and Figure: Bracho et al. (2022)

Figure 8. Overlay of 
Renewable Energy Resources 

and Renewable Energy 
Transmission Hubs in Mexico
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NEW ZEALAND

Figure 9. Potential REZs 
Identified in New 
Zealand

New Zealand has also 
identified “industrial 
clusters”, where large 
electricity users can 
be co-located with 
renewable energy 
generation and can 
take advantage of 
lower cost electricity.

Renewable Energy Zones National Consultation (2022)

Northland Region identified as a 
prime candidate for New 
Zealand’s first REZ pilot project.

Source and Figures: Transpower NZ (2022), Transpower NZ et al. (2022)
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PHILIPPINES

Figure 10. 
Candidate 
Renewable 
Energy Zones 
in the 
Philippines 
with Existing 
and Planned 
Transmission

The REZ process involved 
extensive and 
collaborative stakeholder 
engagement with a 
clearly defined 
institutional structure.

The analysis focused on utility-
scale wind and solar PV, but also 
characterized the biomass, 
geothermal, and hydropower
resources within the candidate 
zones.

Source and Figures: Lee et al. (2017)
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SOUTH AFRICA

Strategic 
transmission 
corridors 
identified in 
South Africa

Figure 11. Renewable Energy Development Zones (REDZs) in South Africa

2018: Government Gazette No. 
41445 identified 8 REDZs for 
large-scale wind and solar PV

All REDZ notices included a procedure 
for environmental permit 
applications.

2021: Government Gazette No. 
44191 identified 3 additional 
REDZs

Source and Figures: 
Department of Forestry, 
Fisheries and the 
Environment (2022)
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UNITED STATES

Figure 12. Timeline of REZ Projects and Studies in the United States

Texas Competitive Renewable Energy 
Zones

Western Interconnect Renewable 
Energy Zones

Interregional Renewable Energy Zones

Timeframe for planning: ~2005-2009
Resources considered: wind

Timeframe for planning: ~2008-2013
Resources considered: wind, solar PV, 
hydropower, and geothermal

Timeframe for planning: ~2021-2023
Resources considered: wind and solar PV

Source and Figures: Lee et al. (2017), Lasher (2008), Pletka and Finn (2009), 
Hurlbut et al. (2022) 
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KEY ENABLERS OF REZ TRANSMISSION PLANNING

Process 
Clarity

Strong 
Stakeholder 
Engagement

Regulatory 
Weight

High-Quality 
Data

Engage all relevant stakeholders, 
including private developers, 
landowners, and government 
ministries.

Ensure that the REZ transmission 
process ultimately feeds into the 
regulatory process to build 
transmission projects.

Outline clear and transparent 
processes for REZ designation, 

selection, and buildout.

Base decisions using the highest-
quality resource, land-use, and 

economic data available.
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