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Renewable Portfolio Standard Voluntary Purchases by Consumers

% Mandate on retail electricity < Offered by utilitiesimarketers to
providers toinclude a certain residential and non-residential
percent of renewable in their  consumers in both regulated &
electricity supplies deregulated states

a)  the interaction of compliance with voluntary markets

b) heterogeneous consumer preferences

P P ©) suppliers' market power

£ Market and welfare effects of RPS depend on

Regular Power Market Green power Market region- and resource- specific renewable cost increase

associated with the mandate

consumer valuation for mandated-regular power (i.

regular power containing more renewables)

©) relative costs of the power products

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 (10Us) 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 (a,/b) that cause prices, quantities and

welfare to increase after RPS:
a) increase with an increase in the compliance costs of RPS

Consumption Decisions and Welfare Under Post-RPS Scenario Market Equilibrium Conditions Under Post-RPS Scenario b) are relatively lower when ¢, = Solar cost

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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% Design varies across states < Green utility programs
(coverage, existing renewable  (fixed-quantity or percent-of-use
capacity, REC trading) products)

RESEARCH OBJECTIVE

Previous Studies?3458;
Focus only on supply effects of tate RPS Oifrniing Corsumer Atit(€)
«» Focus on economic effects of federal RPS but do not
2) consider market power among suppliers
b) heterogeneous consumer preference
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Present Study:

« Builds an applied-theoretic RPS model that considers:
a) Supply-demand effects of RPS. q .
b) Ineracton of compliance with voluntary markets Reglons | Consumer Valuation for Regular Power
) Imperfect competition among electricity suppliers
d) Consumer heterogeneity

% Estimates theoretical model using mixed effect approach

Scenario 1-AX, <0,AX >0,AP, >0,AR, >0  Scenario Il-AX,, <0,AX, <0,AP, >0,AP, >0
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% Simulates on key parameter values to analyze the " © " N " © " N MRO LowCost a/b>062 a/b>038 a/b>035 e < LTSI 0. AGEES Gt iy &
economic effects of the introduction of RPS across 8 High Cost a,/b>082 a/b>058 a/b>056 2) Delmas, M and M. J. Montes-Sancho. "U.S. State| Pnncumm kwmh\e Energy; Context and
s Erry oy G0 221 2
NERC regions in the U.S. 3 i, C.“How Can Renwabl Portlo Sandrds Lower Electricy rces? Resourcs o the
i icusion Papt G520 2506
NERC REGIONS Wind  solar  Biomass e M. s
MODEL FRAMEWORK B

Eomrs o e s oy oy 5 GO
SERC LowCost a/b>067 afb~038 a/b>052 9 ot B el Ul ot .
-

High Cost ¢, > P>078 ab>073
Theoretical VPD Model® igh Cost ¢, > ¢ a, a

201, 243250

S Rl Forfls S ot -t et

36 (2010) 1140 11

s Tind 1. Complrc and vl Renevable ey
n20.52925,

* CostEffect:  7=Ci™ -C,

RPS Effects b L B
in the Compliance Market

Wind Solar  Biomass Chos i
Utility Effect: §=a,-a FRCC LowCost a/b>067 a/b>038 afb>032 opaimer K st Resources for the
High Cost c,>c,  ab~067 amb~058 N S:;;:g 3
Inverse Demand Curves Enery Policy 37 (200930713081
Regular Power Market ™™ Wind Solar Biomass.
LowCost c,>C;  a/>088 cy>cq
NPCC G oSt 6y ~00 Ca=Go  anc GRAPHS
f:”_" PDI""E"’_V'EI’“: o Low Cost Scenario
¥ X~ Pover Quanties g Wind Solar  Biomass R
RFC Low Cost a,b>067 a/b>035 a/b>058
L HighCost ¢, >c,  a/b>073 a/b>075 [
[ Cost Variations in Non-RPS States across 8 NERC Regions s
Conrpion O e P 95 S
w0
— Wind Solar  Biomass E
Crngosr v o A SpPp Low Cost a,b>062 a/b>035 a/b>029
— — 7 High Cost a,>097 a,>058 a,/b>058 7
£ 500 T F
H E
Sao| Wi Solar  Biomass Geothermal
H A LowCost a/b>055 a,/b>050 a/b=035 a/b>0.29 C
H sasr ot g
Empirical Mixed-Effects Model §oo i ot
L 100 - G2y
u —GeatrermslCost
Bt s , = generation costs from wind, solar, biomass, & geothermal resources
o
. o0 , = generation costs from natural as and coal .
syt aror e wo s me  we we wr wee Contact Information
oo g oo 77l slng ertgenpover 140 US. ssesestd i NERCRegions Hieh Cost:q + 6 cents/KWh, Low Cost:cy +Lcents/Kibh Suparna Bhattacharya
8 NERC regonscurig he pricd 00720 @gmail.com




