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IdeaSmiths LLC is a consulting firm that 
specializes in energy systems analysis and 
the evaluation of novel energy 
technologies. 



Renewables have been growing in Texas/ 
ERCOT as a major source of electricity 

Joshua D. Rhodes, PhD | The University of Texas at Austin & IdeaSmiths LLC

~15% 
more from 
small-
scale solar



This presentation is based on two recent 
consulting reports on renewables in Texas
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https://www.ideasmiths.net/wp-content/uploads/2022/10/IdeaSmiths_CFT_ERCOT_RE_FINAL.pdf
https://www.ideasmiths.net/wp-content/uploads/2023/01/Economic-Impact-of-Renewable-Energy_JAN2023.pdf


“The Impact of Renewables in ERCOT” looked at the impact of wind 
and solar on power plant operations since 2010
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*Only includes data for January 2022 through August 2022.        



To do so, we ran a (very) simplified ERCOT grid 
model based on a bid stack approach



But, of course, demand is not a constant



Fuel prices also change



Renewables coming online also change the bid 
stack



Renewables have reduced wholesale market 
prices in ERCOT by about $27.8B since 2010

Annual wholesale electricity cost reductions from renewables in ERCOT
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*Only includes data for January 2022 through August 2022.        



Wholesale price reductions have generally 
increased as renewables have increased

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022*

Average wholesale market price reduction in ERCOT due to renewables
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*Only includes data for January 2022 through August 2022.        



Renewables in ERCOT resulted in about 8.7T 
fewer gallons of water winthdrawls

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022*

Avoided water withdrawals because of renewables in ERCOT
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*Only includes data for January 2022 through August 2022.        



Of those withdrawals, 244B fewer gallons of 
water were consumed in the power sector 
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Avoided water consumption because of renewables in ERCOT
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*Only includes data for January 2022 through August 2022.        



Renewables also reduced NOx and SO2 emissions in 
ERCOT by 318 and 416 thousand tons since 2010
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Avoided SO2 emissions because of renewables in ERCOT

Year

Th
ou

sa
nd

 to
ns

0

20

40

60

80

Jo
sh

ua
 D

. R
ho

de
s,

 P
hD

 | 
Id

ea
Sm

ith
s 

LL
C

 &
 U

T−
Au

st
in

 | 
@

jo
sh

dr
83

   
   

   
   

   
   

   
   

   
   

   
   

   
 

*Only includes data for January 2022 through August 2022.        
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Avoided NOx emissions because of renewables in ERCOT
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*Only includes data for January 2022 through August 2022.        



Renewables also resulted in about 558 fewer 
million tons of CO2 emissions
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Avoided CO2 emissions because of renewables in ERCOT
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*Only includes data for January 2022 through August 2022.        



Utilizing median values for each benefit type yielded over 
$40B in benefits over the years

Annual total benefits from renewables in ERCOT

Year

Bi
llio

ns
 o

f d
ol

la
rs

 ($
B)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022*

0

2

4

6

8
Electricity price reduction
Avoided water comsumption value
Avoided SOx emissions value
Avoided NOx emissions value
Avoided CO2 emissions value

Jo
sh

ua
 D

. R
ho

de
s,

 P
hD

 | 
Id

ea
Sm

ith
s 

LL
C

 &
 U

T−
Au

st
in

 | 
@

jo
sh

dr
83

   
   

   
   

   
   

   
   

   
   

   
   

   
 

*Only includes data for January 2022 through August 2022.        



We also found that renewables can act as a hedge 
against high fuel prices in the electricity sector

2 3 4 5 6 7 8 9 10 11 12

Average ERCOT electric wholesale market price at various natural gas prices

Natural gas price ($/MMBTU)
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While the first studly looked at the grid benefits of 
renewables, the second study looked at the local benefits 

● Existing and planned utility-scale wind, 
solar, and energy storage projects will pay 
between $12.5 billion and $15.9 billion in 
total tax revenue over their lifetimes

● Existing utility-scale wind, solar, and 
energy storage projects will pay Texas 
landowners $11.8–$21.7 billion over the 
existing and planned project lifetimes

● Over 60% of the taxes and landowner 
payments are paid in rural counties



Wind, solar, and energy storage projects are 
generally spread across Texas

Planned and existing
 Texas wind (MW)

Planned and existing
 Texas solar (MW)

Planned and existing
 Texas storage (MW)
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< 375
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> 1,500
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This project utilized Chapter 313 tax abatement data from the Texas 
Comptroller to estimate lifetime wind and solar property taxes

https://comptroller.texas.gov/economy/local/ch313/agreement-docs.php

https://comptroller.texas.gov/economy/local/ch313/agreement-docs.php


Landowner payments and all energy storage data were 
collected from companies and clean energy law firms

• Surveyed over a dozen energy storage companies
• Storage never qualified for Chapter 313

• Landowner payment data were obtained from discussions with clean 
energy law firms

• Contracts are confidential
• Data obtained were averages, with spatial differentiation



Renewables and energy storage are expected to pay 
between $12.5 billion and $15.9 billion in taxes

Existing wind, solar, and
 storage taxes ($M)
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Renewables and energy storage are expected to make between 
$11.8 billion and $21.7 billion in landowner payments

Existing wind, solar,
 and storage landowner

 payments ($M)

Planned and existing wind,
 solar, and storage landowner

 payments ($M)
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We took this work further and created an interactive 
website to visualize the data across multiple jurisdictions



We also allow users to download dossiers on each 
location that include lists of all local projects
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