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Market and Welfare Effects of Renewable Portfolio Standard

in the Vertically Differentiated U.S. Energy Markets

Suparna Bhattacharya, Konstantinos Giannakas, Karina Schoengold

Department of Agricultural Economics, University of Nebraska Lincoln

Compliance Market

Renewable 

Energy 

Markets

Voluntary Purchases by Consumers

 Offered by utilities/marketers to

residential and non-residential

consumers in both regulated & 

deregulated states

 Green utility programs 

(fixed-quantity or percent-of-use

products)

Renewable Portfolio Standard

Mandate on retail electricity 

providers to include a certain 

percent of renewable in their    

electricity supplies 

 Design varies across states 

(coverage, existing renewable 

capacity, REC trading)

Previous Studies2,3,4,6,8:

 Focus only on supply effects of state RPS

 Focus on economic effects of federal RPS but do not 

a) consider market power among suppliers 

b) heterogeneous consumer preference

Present Study:

 Builds an applied-theoretic RPS model that considers:

a) Supply-demand effects of RPS

b) Interaction of compliance with voluntary markets

c) Imperfect competition among electricity suppliers

d) Consumer heterogeneity

 Estimates theoretical model using mixed effect approach

 Simulates on key parameter values to analyze the  

economic effects of the introduction of RPS across 8 

NERC regions in the U.S.         

Voluntary Market
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- a vector of fixed effects (variables: utility & state characteristics, RE policies, resource potential)

- a vector of random effects (variables: interaction term of region*resource cost)

- idiosyncratic error term

Data – Panel data comprising of 757 utilities selling regular/green power in 48 U.S. states nested in 

8 NERC regions during the period 2007-2010

- the logarithmic transformation of the response variable - levels of regular/green power sales 
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 This research provides a new framework of analysis of the 

economic effects of RPS in the U.S. electricity market that 

considers:

a)    the interaction of compliance with voluntary markets

b)    heterogeneous consumer preferences

c)    suppliers' market power

Market and welfare effects of RPS depend on 

a)    region- and resource- specific renewable cost increase 

associated with the mandate

b)    consumer valuation for mandated-regular power (i.e.   

regular power containing more renewables)

c)    relative costs of the power products

d)    suppliers' market power

 Regular and green power prices increase

 Regular (green) power sales increase (decrease)

 Consumers of regular power and both regular and green power 

suppliers (IOUs) are most likely beneficiaries of RPS, while 

consumers of green power lose

 Being unable to exercise market power, POUs selling regular  

power will always lose if RPS entails fixed costs

 Threshold values of (a1/b) that cause prices, quantities and  

welfare to increase after RPS:

a) increase with an increase in the compliance costs of RPS

b) are relatively lower when

in most regions, thus, indicating that consumer support for 

solar power through voluntary purchases is more likely to 

decline with RPS
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