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1 . INTRODUCTION, SUMMARY AND CONCLUSION

Q- Pleas e s tate  your name and  pos ition .

My na me  is  P e te r Fox-P e nne r. I a m a  P rincipa l a nd Co-Cha inna n of The  Bra ttle  Group,

a n  e c o n o m ic  a n d  m a n a g e m e n t c o n s u lt in g  firm  with  o ffic e s  in  C a m b rid g e ,  MA,

Wa s hington, D.C., S a n Fra ncis co, CA, London, Engla nd, a nd Brus s e ls , Be lgium. My

business address is  1850 M S tree t, NW, Suite  1200, Washington, DC 20036.

Q. Pleas e s ta te  your qualifications  and  experience.

I re ce ive d a  P h.D. in Economics  from the  Gra dua te  S chool of Bus ine s s , Unive rs ity of

Ch ic a go ,  a s  we ll a s  a n  M.S .  in  Me c ha n ic a l E ng ine e ring  a nd  a  B.S .  in  E le c tric a l

Engine e ring from the  Unive rs ity of Illinois . I a m a n e conomis t a nd ma na ge r with two

de ca de s  of e xpe rie nce  in gove rnme nt a nd consulting, prima rily in the  a re a  of re gula te d

utilitie s . My s ta te me nt of qua lifica tions , including te s timony I ha ve  give n ove r the  pa s t

four years , is  a ttached as Exhibit A.

Q. On whos e behalf are  you  tes tifying?

I am te s tifying on beha lf of New West Ene rgy.

Q- What is  the  pu rpos e  o f your tes timony?

A. The  purpose  of my testimony is  to provide  a  broad overview of the  successes and fa ilures

of re ta il a nd whole s a le  e le ctric  m a rke ts  in the  U.S . during the  la s t fifte e n ye a rs . My

discuss ion dra ws  on a  numbe r of books  a nd publica tions  I ha ve  contribute d to ove r this

pe riod tha t a re  lis ted in my vita .

Q- What is your overall conclusion with regard to electric competition in the United

States?

Among the  re s tructure d ne twork indus trie s , e le ctricity ha s  broke n the  mold. Whe re a s

othe r de re gula te d ne twork indus trie s  ha ve  e xpe rie nce d price  re ductions  of 35 to 60

pe rce nt, the re  is  no e mpirica l e vide nce  tha t U.S . e le ctric compe tition ha s  re duce d re ta il

prices  re la tive  to traditiona l regula tion.

A.

A.

A.

A.
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Q- Why have the  res u lts  o f e lec tric ity deregu la tion  in  the  U.S . been  d is appo in ting?

The re  a re  two schools  of thought on this . The  firs t is  tha t compe tition wa s  ne ve r a  ve ry

s ound ide a  for this  indus try for e conom ic a nd e quity re a s ons . The  s e cond s chool of

thought a rgues  tha t re s tructuring's  poor pe rfonnance  is  due  to "govenunent fa ilure ," i.e .,

tha t politicia ns  ha ve  pla ce d ce rta in controls  on ma rke ts  tha t ha ve  pre ve nte d the m from

functioning properly. An example  of these  controls  is  found in the  enactment of rules  tha t

lim it whole s a le  s pot price  incre a s e s  a s  we ll a s  re ta il ra te  incre a s e s  e ve n whe n s uch

increases are  due to market fundamentals (e .g., increasing fue l costs).

Both re a sons  a re  true  to a  de gre e . The re  a re  ve ry de e p fla ws  in how we  imple me nte d

e le ctric  compe tition in the  Unite d S ta te s , in both whole s a le  a nd re ta il ma rke ts . With

re spect to whole sa le , the  FERC only rece ived a  substantive  legis la tive  manda te  in 2005,

a nd e ve n the n it ca me  with a  s te m  dire ctive  to ke e p price s  a nd ma rke t powe r unde r

control. Th e  te s t s  a llo win g  m a rke t  ra te s  a n d  m e rg e rs  we re  o r ig in a lly  v a s t ly

unde rs pe cifie d, a llowing the  Ca lifornia  m e ltdown a nd a ls o s topping s om e  othe rwis e

sound tra nsa ctions . Also, the re  is  no subs titute  for a de qua te  grid ca pa city a nd e ffe ctive

ope n tra nsmiss ion a cce ss , a s  ve rtica l dive s titure  wa s  a ppa re ntly ne ve r a  like ly option in

pa rts  of the  U.S . F ina lly, ne ithe r whole s a le  nor re ta il m a rke ts  ca n work we ll without

s ignifica nt de m a nd re s pons e  - s om e thing the  indus try is  only now ge tting a round to

imple me nting. Be yond the s e  funda m e nta l cons ide ra tions ,  the  litig ious  re gula tory

environment and the  exagge ra ted bene fits  of compe tition have  led to a  backla sh aga ins t

deregula tion among policymakers  and the  public.

The se  a re  the  prima ry fa ctors  tha t he lp e xpla in why compe tition ha s  not worke d we ll in

the  Unite s  S ta te s .  It wa s  rus he d in to  e xis te nce  with  va s tly ove rs old  e xpe c ta tions ,

inadequa te  lega l and regula tory authority, and inadequa te  infras tructure . In addition, both

re ta il a nd whole sa le  ma rke ts  we re  poorly de s igne d, including provis ions  for la s t-re sort

service  tha t made  competition unworkable  regardless of other cha llenges to the  marke ts.

Q- Has electric deregulation yielded any benefits?

This  de pe nds  on wha t we  me a n by "be ne fits " The re  is  good e vide nce  tha t whole s a le

compe tition has  modestly reduced the  costs  of gene ra ting power. However, the  evidence

A.

A.
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indica te s  tha t de re gula tion ha s  not re duce d the  re ta il price  of e le ctricity. While  re ta il

e lectricity ra tes have  been increasing in both restructured and non-restructured sta tes over

the  last severa l years , proponents  of de regula tion crea ted an expecta tion tha t competition

would le a d to va s tly re duce d re ta il price s , m uch like  de re gula tion did for a irline s  or

te lecommunica tions. These  exaggera ted expecta tions have  not been rea lized. In addition,

de re gula tion a ls o ha s  de live re d gre a te r price  unce rta inty a nd othe r s ide  e ffe cts  with

decidedly mixed results .

11. STATUS OF STATE RESTRUCTURING

Q- When  d id  s ta tes  beg in  to  open  the ir re ta il e lec tric  indus try to  competition?

The movement to deregulate the electricity industry gathered significant momentum in

the mid-1990s. In May 1994, the California Public Utility Commission issued a "blue

book" report proposing and setting forth a framework for retail electric competition in

that state. Later, in September 1996, California enacted a bill (AB 1890) that opened its

retail electric market to competition as of March 31, 1998. The first state to restructure

its electric market was Rhode Island, which permitted retail choice as of July 1997. From

1997-2001, a total of approximately 20 states implemented retail choice. Exhibit B

shows the states that permit full or partial retail electric competition, along with dates in

which these changes were adopted. Exhibit B also contains current information on

customer shopping statistics in each state.

Q- Why did only a subset of states decide to pursue retail electric choice?

Each s ta te  has  jurisdiction with re spect to the  s tructure  of its  re ta il e lectric marke t. While

se ve ra l bills  we re  introduce d in Congre s s  in the  mid- a nd la te -1990s  tha t would ha ve

re quire d s ta te s  to imple me nt re ta il choice  by a  da te  ce rta in, none  of the s e  bills  we re

pa s se d. Thus , e a ch s ta te  ha d to de cide  whe the r it wa s  in the  public inte re s t to pursue

re ta il e lectric choice .

There is no question that the desire to lower retail electric rates was the primary

motivation underlying retail choice. Most of the states that decided to implement retail

choice had above-average electric rates.

A.

A.
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Q- Wh at is  Arizo n a 's  h is to ry with  res p ec t to  re ta il e lec tric  co mp etitio n ?

The  Arizona  Commiss ion firs t be ga n to cons ide r re ta il e le ctric compe tition in Ma y 1994,

whe n Commiss ion S ta ff initia te d a  ge ne ric inve s tiga tion. Afte r a  le ngthy public he a ring

proce s s , the  firs t s e t of Re ta il Ele ctric Compe tition Rule s  wa s  a dopte d in la te  1996 in

Decis ion No. 59943 (December 26, 1996). Unde r the se  rule s , re ta il dire ct a cce ss  was  to

be  phased-in s ta rting in 1999.

In S eptember 1999 (Decis ion No. 61969), a  new se t of Re ta il Electric Compe tition Rule s

wa s  propos e d a nd a dopte d. The s e  re vis e d rule s  inc lude d a  m a nda tory dive s titure

provis ion and the  sepa ra tion of compe titive  and non-compe titive  se rvices . Reta il access

wa s  ma de  a va ila ble  to a ll cus tome rs  by J a nua ry 2001. Approxima te ly twe nty e ntitie s

e ve ntua lly re ce ive d CC&N's  to provide  compe titive  e le ctric se rvice . Although the re  wa s

lim ite d  re ta il e le c tric  c om pe tition  in  Ariz ona  from  1999  to  2001 ,  a ll o f the  re ta il

com pe tito rs  tha t ha d  s e rve d  Arizona  cus tom e rs  e ve n tua lly s toppe d  s e wing  the s e

cus tome rs  for va rious  re a sons . More ove r, the  Ca lifornia  powe r cris e s  of 2000-2001

caused Arizona  policymakers  to reconside r the  s ta te 's  commitment to re ta il competition.

Q- Were  th e  Co mmis s io n 's  Reta il Elec tric  Co mp etitio n  Ru les  ap p ea led ?

Yes, these rules were appealed and partially overturned by the Arizona Court of Appeals,

in Phelps Dodge Corporation, et al., v. Arizona Electric Power Cooperative, Inc., et al.,

207 Arix. 95, 83 P. ad 573 (2004) ("Phelps Dodge Decision"). This decision upheld a

superior court's invalidation of CC&N's that had been granted by the Commission, on

the grounds that the Rule under which the CC&N's were granted established a method of

setting rates that did not consider the "fair value" of property owned by ESP's in

Arizona. This Decision left Arizona without any certified competitive retail providers.

Q- Did some states that had implemented retail choice subsequently decide to "re-

regulate" the provision of retail electricity"

Yes. Severa l s ta tes , such as California , Nevada , and Montana , have  a ll decided to restrict

re ta il access  to "grandfa the red" customers  and/or to la rge  customers . Virginia  decided to

fully re -re gula te  its  e le ctric  ma rke t. Othe r s ta te s , s uch a s  Ma ryla nd, De la wa re , a nd

Maine  a re  conside ring whe the r the ir utilitie s  should ge t back into the  business  of building

A.

A.

A.
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ge ne ra ting pla nts  to "se lf-provide " a t le a s t a  portion of the ir powe r supply re quire me nts

(and therefore  reduce  the ir re liance  on wholesa le  power marke ts).

Q- What does the current shopping data tell about the state of retail competition?

Re fe rring to Exhibit B, it is  cle a r tha t in s ta te s  with re ta il choice , re s ide ntia l cus tome rs ,

for the  most pa rt, continue  to purchase  power from the ir loca l utility. In many s ta te s , the

pe rce nta ge  of re s ide ntia l loa d buying from a  compe titive  s upplie r is  be low 5 pe rce nt.

The  one  ma jor e xce ption is  Te xa s , which ha s  a dopte d a n a ggre ss ive  policy to move  a ll

re ta il cus tom e rs , inc luding re s ide ntia l cus tom e rs , off of utility s e rvice . The  Te xa s

"provide r of la s t re s ort" policy is  a ddre s s e d in the  te s tim ony of m y colle a gue  Fra nk

Gra ve s . Ohio is  the  only othe r s ta te  with ove r 10 pe rce nt of its  re s ide ntia l loa d be ing

se rve d by non-utility supplie rs , but mos t of the se  cus tome rs  a re  be ing se rve d through a

municipa l aggrega tion program established by tha t s ta te 's  re s tructuring law.

The  ma rke t for la rge  comme rcia l a nd indus tria l ha s  te nde d to be  much more  a ctive , a s

one  would expect, given tha t they a re  the  more  a ttractive  customers  for competitive  re ta il

provide rs . Howeve r, even the  marke t for the se  cus tomers  is  not currently active  in some

re ta il choice  sta tes, such as Connecticut and Michigan.

111. EVALUATING THE IMPACTS OF ELECTRIC COMPETITION

Q- When evaluating the impact of competition, is it easy to isolate the changes caused

by various regulatory initiatives?

No, it is  pos s ible  but ce rta inly not e a s y to do this . For e xa mple , whe n e va lua ting the

im p a c t o f wh o le s a le  c o m p e tit io n ,  it  is  d iffic u lt  to  is o la te  th e  im p a c t o f re g io n a l

tra ns m is s ion a cce s s  (a nd ra te  "de pa nca king") from  the  im pa ct of ce ntra lize d powe r

marke ts .

Q- Ho w d o  yo u  u n b u n d le  th e  ke y a ttrib u te s  o f a lte rn a tive  e le c tric  in d u s try s tru c tu re s

fo r the  pu rpos e  o f evaluating  them from a  b road  pers pective?

A.

A.
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A. It is  important to unbundle  the  concept of e lectric de regula tion into a  more  specific se t of

a ttribute s  in orde r to a rrive  a t an accura te  view of its  current s ta te . A brie f explana tion of

these  issues is  as follows:

Long-te rm vs . S hort-te rm Eje cts : The  te m pta tion in m os t a na lys e s  of com pe tition in

power systems is  to gravita te  toward quantifica tion of short-te rm effects  because  there  a re

a  number of ve ry good quantita tive  mode ls  tha t do this . Moreover, such ana lyses  require

re la tive ly fe w c on trove rs ia l a s s um ptions .  Long-te rm  e ffe c ts  a re  ge ne ra lly m ore

important, but to look a t the  long-te rm effects , it is  necessa ry to project the  type  of system

changes tha t will occur (i. e ., new investment), how the  new system will opera te , and how

much the  additions  will cos t. This  is  e specia lly difficult for power sys tems because  of the

high degree  of production inte rdependence .

Re ta il vs . Whole s a le  Compe tition: In de re gula tion, a  ke y dime ns ion is  whe the r the re  is

re ta il choice  or whole s a le  compe tition only. U.S . whole s a le  compe tition is , in fa ct, a

bund le  tha t inc lude s  who le s a le  ope n  a c c e s s ,  a n  IS O /RTO  or s om e  o the r kind  o f

inde pe nde nt tra nsmis s ion ope ra tor, a nd some  de gre e  of ge ne ra tion pricing fle xibility.

Re ta il compe tition is  not ne ce s sa rily a  pa rt of this  bundle , but it ca nnot work we ll until

whole sa le  compe tition is  working we ll.

Spec Compe tition: the re  a re  se ve ra l

diffe re nt wa ys  to imple me nt compe tition in the  e le ctric powe r indus try. It is  importa nt to

dis tinguish be tween the  gene ra lized concept of wholesa le  compe tition, which has  exis ted

to a  limite d de gre e  for thirty ye a rs  or more , a nd spe cific ma rke t mode ls  such a s  LMP .

The  la tte r fe a ture s  a  ce ntra lize d s pot m a rke t a dm inis te re d by the  IS O or RTO, with

ene rgy prices  se t on an hourly bas is  a t numerous  loca tions  within the  bulk power grid. At

the  othe r e nd of the  spe ctrum, whole sa le  ma rke ts  ca n fe a ture  bila te ra l phys ica l tra ding,

with the  tra ns mis s ion ope ra tor pla ying little  or no role  in the  s e tting of e ne rgy price s .

Nume rous  hybrid mode ls  be twe e n the s e  two pola r oppos ite s  (e .g., a  ce ntra lize d s pot

marke t with region-wide  ra the r than loca tiona l pricing) a lso can be  established.

Full ve rtica l s e pa ra tion vs . ope n a cce s s : The  mos t critica l s tructura l fe a ture  of e le ctric

ma rke ts  is  the  de gre e  of ve rtica l se pa ra tion. P ure ly se pa ra te d ma rke ts  a re  those  whe re

6
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ge ne ra tion is 1 0 0 %  s e p a ra te d  fro m  tra n s m is s io n .  If v e rt ic a l in te g ra t io n  is  n o t

implemented, the re  is  a  hybrid s tructure  and an open access  regime  is  needed to ensure

tha t grid opera tors  do not favor the ir own genera tors . There  a re  tradeoffs  be tween vertica l

a nd se pa ra te d s tructure s . S e pa ra tion is  e a s ie r to re gula te  a nd build ince ntive s  into, a nd

ve rtica l integra tion ca rrie s  intrins ic economic e fficiencie s . The re  is  no clea r winne r for a ll

cases.

Equity a nd Othe r non-price  a ttribute s : The re  is  a  big diffe re nce  be twe e n e ffic ie ncy

e ffe cts , whe re  cos ts  a nd price s  drop on a ve ra ge , a nd e quity e ffe cts , whe re , mone y is

re dis tribute d we ll or poorly.

No ta b ly,  the  s ho rt-te nn  p ric e  o f e le c tric  e ne rgy is  o fte n  the  on ly va ria b le  tha t is

m e a s ure d, but is  fa r from  the  only fa ctor tha t m a tte rs . Ele ctric  cons um e rs  a nd the ir

repre senta tives  ca re  jus t a s  much about short and long-te rm price  unce rta inty, re liability,

security of supply, ra te  fa irness and the  absence  of marke t power, choice  of products , and

the  e nvironm e nta l a ttribute s  of powe r.  The  ove rs ight of the s e  is s ue s  is  com m on in

a sse ssme nts  of the  impa ct of compe tition on the  indus try. All the se  dime ns ions  pla y a

role  in the  present controversy over e lectric restructuring.

Q. A number of cost-benefit studies have been performed regarding electric

competition. What is your general view of these studies?

A. Mos t of the s e  s tudie s , e xplic itly or im plic itly, s e e k to a ns we r the  following que s tion:

"Would ra te pa ye rs  in ma rke t x be  be tte r off toda y ha d re ta il choice  not be e n a dopte d? "

Tha t is  not an ea sy ques tion to answer. The  difficulty does  not lie  in accura te ly mode ling

e lectric marke ts , but in crea ting a  "but for" scenario tha t properly compares  regula ted and

non-regula ted cases for the  same market.

The re  a re  nume rous  fa ctors  a s ide  from re s tructuring tha t influe nce  price s , such a s  fue l

cos ts , tha t a re  e ndoge nous , the s e  a re  difficult e nough to fa ctor into a  mode l, though

poss ible . The  politica l is sue s  -- how ma rke ts  ha ve  be e n s tructure d, rule s  a dopte d a nd

ra tes se t - continue  to be  made  based on considera tions other than pure  e fficiency and a re

quite  more  complica te d. Thus , a  "but for" s ce na rio ca n only be  re cre a te d by gue s s ing

wha t the  re gu la to ry p roc e s s  wou ld  ha ve  done  whe n  c onfron te d  with  the  ongo ing
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outcome s  of the  a lte rna tive  indus try s tructure . We  know the  politica l de cis ions  tha t

he lped shape  the  s tructure  we  adopted, but not the  decis ions  tha t would have  shaped the

s tructure  we  didn't employ.

Anothe r re a s on why cos t-be ne fit a na lys e s  a re  s o difficult is  tha t the  firs t te n ye a rs  of

deregula tion have  been marked by extraordinary turmoil. Observed cos t and price  s igna ls

do not cons titute  re liable  long-te rm meas ures  of the  productive  or a lloca tive  e fficiencie s

of the  ma rke t pa rticipa nts . The  s a me  is  true  of the  de ma nd s ide  - de ma nd-s ide  pricing

a nd e fficie ncy progra ms  a re  s till s o unde rutilize d tha t we  ha ve  only s ma ll indica tions  of

the potentia l benefits  of these  measures  in widespread national use .

Fina lly, the re  a re  importa nt diffe re nce s  be twe e n s tudie s  tha t focus  on cha nge s  in cos ts

and those  tha t focus  on changes  in price . If the  cos t of manufacturing a  product is  grea tly

reduced and there  a re  no offse tting increases  in the  cos t of s e lling or de livering the  good,

and compe tition is  rea s onably s trong, then the  manufacturing cos t reductions  s hould be

pa s s e d on in the  form of lowe r re ta il price s . If production cos ts  a re  de clining a nd re ta il

prices  a re  not, the re  a re  many poss ible  explana tions . Further examina tion of these  cases

requires  an examination of generation cos ts  .

Q- Please summarize the broad evidence regarding competition's effect on generating

plant costs and efficiencies?

Ele ctric re s tructuring, a t le a s t in the  U.S ., ha s  me a nt de re gula ting the  ge ne ra tion a nd

re ta il s upply s e gme nts  of the  indus try (s ince  tra ns mis s ion a nd dis tribution a re  wide ly

viewed as  na tura l monopolies ). Given this , it should be  poss ible  to measure  the  e ffects  of

the  pres sure  to reduce  cos ts  on the  genera tion s ector directly be fore  we  have  to contend

with a ll of the  fa ctors  tha t a ffe ct re ta il e le ctricity price s  (tra ns mis s ion, dis tribution, re ta il

ra te  freezes , e tc.).

Aga in, it is  much e a s ie r to me a s ure  production e fficie ncy in the  s hort run tha n the  long

run. For powe r pla nts , the  s tock doe s  not cha nge  much a nd the  e ffic ie ncy of the s e

ge ne ra tors  ove r time  ca n be  me a s ure d, controlling for cha nge s  in the  price  of fue l, for

e xa mple , s o tha t s hifts  in ge ne ra tor e fficie ncy following re s tructuring ca n be  is ola te d

we ll.

A.
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S e ve ra l re se a rche rs  ha ve  done  the se  short-run s tudie s , including se ve ra l Bra ttle  Group

colle a gue s . The  s tudie s  of "ma rke t s ta te s" show tha t utility-owne d pla nts  re duce d the ir

non-fue l ope ra ting e xpe ns e s ,  a s  we ll a s  the ir e m ploye e s  pe r MW (a n indica tion of

incre a s e d workpla ce  e fficie ncy). P la n ts  d ive s te d  by u tilitie s  we re  found  to  ha ve

increa sed the ir hea t ra te s . Though the re  a re  cavea ts  with each s tudy, the  findings  a re  in

line  with predictions  and industry expe rience .

The re  is  no a na logous  wa y, howe ve r, to e xa mine  the  long-te nn impa cts  of whole s a le

compe tition on powe r cos ts  be ca us e  of the  limite d e xis ting time  fra me , a mong othe r

issues.

Iv. COMPETITION'S IMPACT ON RETAIL PRICES

Q- If th e  e vid e n c e  s h o ws  th a t th e  c o s ts  o f g e n e ra tin g  p o we r h a ve  b e e n  re d u c e d  a s  a

res u lt o f who les ale  competition , then  why don 't cus tomers  in  thos e  markets  perceive

th a t re ta il p rices  a re  lo wer?

There  a re  severa l reasons why but the  most obvious reason is  tha t, despite  improvements

in gene ra tor e fficiency, whole sa le  power price s  have  increa sed, not decrea sed, ove r the

past severa l yea rs . This  increase  has  been caused primarily by an increase  in the  price  of

foss il fue ls , pa rticula rly na tura l gas . Labor costs  have  a lso increased in both re s tructured

a nd non-re s tructure d s ta te s . The se  incre a se s  ha ve  ove rwhe lme d the  re la tive ly mode s t

cost-savings improvements  in genera tor e fficiency spurred by wholesa le  competition.

Both wholesa le  costs  and re ta il ra tes have  increased significantly over the  last ten years in

both s tructure d a nd non-re s tructure d s ta te s . While  the  e vide nce  s hows  tha t ra te s  in

re s tructured s ta te s  a re  35 pe rcent highe r than those  in non-re s tructured s ta te s , the  same

discrepancy existed before  restructuring. That sa id, over the  last severa l years, ra tes have

be e n going up some wha t fa s te r in re s tructure d s ta te s , due  prima rily to the  e xpira tion of

tra ns itiona l,  re s truc tu ring-re la te d  ra te  fre e z e s .  A "ra te -s hoc k" oc c urre d  in  a  fe w

re s tructure d s ta te s  be ca use  the ir ra te  fre e ze s  ca me  off a t a  time  whe n whole sa le  price s

were  high, contributing to the  pe rception tha t re structuring had fa iled.

A.
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Q- As s u m e  th a t  fu e l p ric e s  a n d  o th e r in p u t  c o s ts  h a d  n o t  in c re a s e d . In  th a t  e ve n t ,

would  wholes ale  power p rices  have declined  as  a  res u lt o f competition?

A. Not necessa rily. One  could a rgue  tha t today's  wholesa le  gene ra tion prices  a re  lower than

the y would ha ve  be e n in a  "but for" world without whole sa le  compe tition. Tha t ma y be

true , but there  a re  many reasons why a  decrease  in the  cost of power may not be  re flected

in lowe r whole s a le  a nd re ta il price s . F irs t,  orga nize d m a rke ts  te nd to s e ll a  highe r

fra c tion of e ne rgy a t the  m a rgina l s pot price ,  which is  a t le a s t a s  h igh a s  the  m os t

e xpe ns ive  unit ope ra ting in a ny hour. Be fore  de re gula tion, e ne rgy wa s  prima rily sold a t

the  a ve ra ge  or e mbe dde d cos t of the  supplying utility, which me a nt tha t the  ge ne ra tion

component of re ta il prices  was based on the  ave rage  tota l cost (i. e ., including both fixed

and va riable  costs) of the  utility's  genera tion flee t and power supply contracts .

In mos t e le ctricity sys te ms , the  ma rgina l cos t of the  mos t e xpe ns ive  unit on the  sys te m

te nds  to be  m uch m ore  e xpe ns ive  tha n the  m a rgina l cos t of the  a ve ra ge  ge ne ra tor.

More ove r, the  ma rgina l cos t of the  mos t e xpe ns ive  unit te nds  to be  gre a te r tha n the

embedded cost of a  utility's  genera tion flee t. While  the  most expensive  unit is  dispa tched

infre que ntly,  ge ne ra tors  with  re la tive ly h igh  m a rg ina l cos ts  (e .g . ,  ga s -fire d  un its )

typica lly a re  dispa tched during peak hours and se t the  price  in a  competitive  marke t.

Orga nize d ma rke ts  te nd to s e ll a  highe r fra ction of e ne rgy a t the  ma rgina l s pot price ,

which is  a t le a s t a s  h igh a s  the  m os t e xpe ns ive  unit ope ra ting in  a ny hour.  Be fore

de re gula tion ,  e ne rgy wa s  norm a lly s o ld  a t the  a ve ra ge  to ta l cos t of the  s upplying

gene ra tor, which means  tha t the  gene ra tion component of re ta il price s  was  based on the

a ve ra ge  cos t of ge ne ra tors .  In  m os t e le c tric ity s ys te m s , the re  is  a  100-200 pe rce nt

diffe re nce  be twe e n the  ma rgina l cos t of the  a ve ra ge  ge ne ra tor a nd the  mos t e xpe ns ive

plant on the  system.

Deregula tion has had the  intended e ffect of moving re ta il prices  away from pure  average-

cos t pricing towards  pricing a t margina l cos ts . This  is  more  economica lly e fficient, but is

like ly to re s ult in  highe r price s  if a ll othe r fa c tors  a re  he ld the  s a m e . Going ba ck to

e leva ted expecta tions , many policymake rs  we re  told tha t huge  reductions  in the  cos ts  of

production would more  than offse t margina l cos t pricing.
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Q- Ap a rt  fro m  p ric in g  p o we r a t  m a rg in a l c o s t ,  is  th e re  a n o th e r  re a s o n  wh y lo we r

wholes ale cos ts  will no t neces s arily trans late in to  lower wholes ale prices ?

Ye s . If the re  is  ma rke t powe r pre se nt in the  de re gula te d spot ma rke t, spot price s  will be

e ve n highe r tha n ma rgina l cos ts . Unde r pe rfe ct compe tition, the  whole sa le  ma rke t price

will equa l the  margina l cost of the  most expensive  genera tor ope ra ting a t any given time .

Howe ve r, fe w if a ny ge ne ra tion ma rke ts  (a s  we ll a s  mos t othe r product ma rke ts  for tha t

m a tte r) a re  pe rfe c tly com pe titive . G e ne ra tion  m a rke ts ,  e ve n  if com pe titive ,  a re

cha ra c te rize d by worka ble  com pe tition, not pe rfe c t com pe tition. Unde r worka ble

com pe tition, price s  s om e tim e s  will e xce e d the  m a rgina l cos t of the  m os t e xpe ns ive

genera tor.

In  a dd ition ,  whe n  s ys te m -wide  de m a nd  fo r powe r e xc e e ds  the  a va ila b le  s upp ly,

ge ne ra tion price s , like  price s  in othe r ma rke ts , will rise  to re fle ct the  "sca rcity" va lue  of

genera tion, i.e ., ge ne ra tion is  "ra tione d" to thos e  willing to pa y the  mos t for it. One  of

the  wors t politica l fe a ture s  of e le ctric  de re gula tion is  tha t it ha s  put re gula tors  in the

une nvia ble  pos ition of ha ving to sort be twe e n price  incre a se s  cons is te nt with e conomic

efficiency, such as scarcity-re la ted price  increases, and increases tha t a re  pure  transfers of

we a lth from buye rs  to se lle rs  due  to a buse s  of ma rke t powe r. This  ha s  be e n the  core  of

my consulting business for the  last five  years  and it is  s till quite  an unse ttled exercise .

v. COMPETITION'S IMPACT ON OTHER ASPECTS OF RETAIL ELECTRIC

SERVICE

Q- Having reviewed the comparative pricing outcomes in restructured versus non-

restructured states, can you briefly summarize your views on the non-price

attributes of electric retail industry structures?

Ye s . It is  undis pute d tha t re s tructuring ha s  le d to much gre a te r unce rta inty a nd price

vola tility. It ha s  a ls o le d to  la rge  tra ns a c tions  cos ts ,  inc luding cos ts  tha t e vide ntly

convince  ma ny house holds  a nd sma ll bus ine sse s  to fore go shopping for powe r, a nd to

grea te r financia l ins tability for utilitie s  and power provide rs  in re s tructured s ta te s . These

comme nts  a pply to both the  re ta il a nd whole sa le  ma rke ts , though not e qua lly to e ve ry

A.

A.
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marke t de s ign. LMP  marke ts  a re  the  most vola tile  of a ll working marke ts , and whole sa le

marke ts  a re  much more  vola tile  than re ta il marke ts .'

The  e vide nce  on se ve ra l othe r a ttribute s  is  mixe d. Re s tructuring s trongly se t ba ck U.S .

efforts  to achieve  grea ter energy efficiency, as a ttempts to transfer these  programs over to

the  ma rke t we re  not ve ry succe ss ful. The  re cord on fue l dive rs ity is  uncle a r, give n tha t

both compe titive , me rcha nt ge ne ra tors  a nd re gula te d utilitie s  prima rily built ga s -fire d

power plants  following the  onse t of choice .

Additiona lly, the re  is  some  e vide nce  tha t re s tructuring, ofte n in ta nde m with re ne wa ble

powe r m a nda te s  (i.  e . ,  re quire m e nts  tha t loa d-s e rving e ntitie s  a cquire  a  s pe c ifie d

pe rcentage  of the ir power supply from renewable  re sources), provided customers  with an

e xpa nde d opportunity for "gre e n" product mixe s . Now, m a ny inte gra te d utilitie s  a re

following suit.

F ina lly,  I a m  no t a wa re  o f d iffe re nc e s  in  te c hn ic a l powe r qua lity o r re lia b ility in

restructured ve rsus non-restructured s ta tes . Although severa l la rge  recent blackouts  have

be e n a ttribute d to whole s a le  com pe tition, I be lie ve  the  indus try is  we ll on its  wa y to

adopting working manda tory re liability s tanda rds  tha t will work in a ll types  of s tructure s .

Q, Could you please summarize your thoughts?

A. In the  Unite d S ta te s , e le ctric compe tition wa s  rushe d into e xis te nce  with va s tly ove rsold

e xpe cta tions , ina de qua te  le ga l a nd re gula tory a uthority, a nd ina de qua te  infra s tructure .

E le c tric ity m a rke ts  re quire  ce rta in  phys ica l a nd ins titu tiona l pre conditions  to  work

e ffe ctive ly. Without the se , compe tition works  we ll in ce rta in pa rts  of the  indus try, but

not a t the  widespread leve l a t which it has been introduced.

Recent improvements  in the  des ign and regula tion of wholesa le  power marke ts  a re  like ly

to ensure  tha t they will provide  ne t benefits  to the  na tion. At the  same  time , such marke ts

will cle a rly e xis t a s  a  comple me nt to ve rtica lly inte gra te d utilitie s , including fra nchise

IOUs and customer- and gove rnment-owned systems. In othe r words , wholesa le  marke ts

1 Long-term volatility, more commonly referred to as "boom and bust cycles" are also in my opinion more
pronounced in restructured states - but this is very much tied to state retail as well as federal market design
policies that originally emphasized single-price markets. See Joskow 2006.
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a re  unlike ly to re pla ce  inte gra te d provide rs , e spe cia lly for long te rm supplie s , but will

ce rta inly supplement them beneficia lly.

The  a dditiona l be ne fits  of re ta il choice  on top of the  be ne fits  provide d by whole s a le

compe tition a re  mixe d a nd some wha t s itua tion-spe cific. It is  impe ra tive , howe ve r, tha t

whe the r a  s ta te  adopts  choice  or remains  under ra te  regula tion, it be  extremely ca re ful to

crea te  policie s  tha t a re  consis tent with enabling success  with the  s tructure  it crea te s . For

re ta il choice  s ta te s , this  include s  e nsuring a  compe titive  s tructure  a t both the  whole sa le

and re ta il leve l, which in Tums means adequa te  transmission capacity and access, among

othe r things , a de qua te  de ma nd re sponse , a ppropria te  la s t-re sort pricing a nd cus tome r

s upplie r s hift polic ie s , a nd ca re ful fonnula tion of polic ie s  to me e t othe r critica l s ta te

e ne rgy goa ls , including re ne wa ble  e ne rgy, fue l dive rs ity, a nd e ne rgy e fficie ncy. The

sta te  needs the  resources to police  its  competitive  framework as well.

If a  s ta te  chooses  to rema in with ra te  regula tion the re  a re  important items to a ttend to a s

we ll. Good re gula tion in this  da y a nd a ge  compe ls  a  s ta te  to ma inta in a  high qua lity,

e conomica lly sophis tica te d, a nd politica lly ba la nce d re gula tory commiss ion. To provide

bene fits  comparable  to re ta il choice , regula tors  must monitor industry bes t practice s  and

be nchm a rk the ir u tilitie s  a ga ins t the m  continuous ly. Re gula te d, gove mme nt- a nd

cus tome r-owne d utilitie s  should provide  product va rie ty, including gre e n powe r options

and time-diffe rentia ted prices, among other things.

Q. Th an k yo u . I h ave  n o  fu rth e r q u es tio n s .
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Peter Fox-Penner is  an economis t with an engineering education and more  than 30 years  of
experience  in regula ted indus tries , energy policy, and environmenta l is sues . In a  career tha t has
spanned consulting, senior government service, and academia, he has  ass is ted numerous  public
and private  clients  in se ttings  tha t include expert tes timony, publica tions  and speeches , and
advice  to senior management and boards . He is  the  author of numerous  publica tions  and books
and a frequent speaker at conferences  and meetings .

Dr. Fox-Penner's  longes t a rea  of specia liza tion has  been e lectricity market policies  and
regula tion. In this  area  he  has  advised mos t major U.S . energy companies  and grid opera tors , and
government agencies , as  well as  a  number of inte rna tiona l clients , on e lectric policy is sues . He  is
the  author of the  Electric Utility Res tructuring: A Guide  to The  Compe titive  Era , a bes t-s e lling
1997 work on the  subj e t, and many other publica tions  in e lectric and energy policy. He  s e rved
as  the  lead expert in the  prosecution of marke t manipula tion during the  California  energy cris is  of
2000-2001. His  work in this  subject a rea  has  been cited by the  Supreme Court and other
authoritie s .

Recently, Dr. Fox-Penner re turned to his  earlie r focus  on energy security, oil marke ts , and
climate  change . He is  co~leading Bra ttle  's expanding work in ene rgy s ecurity policie s . He  is
a lso re turning to his  ea rly work in the  a rea  of utility resource  planning and energy e fficiency
programs .

Outs ide  of his  duties  as a  Bra ttle Group principa l, Dr. Fox-Penner previous ly se rved as  board
member of the  Globa l Energy Group. He  is  a  Managing Member of ENpartners , a  small green
technology inves tment Finn tha t is  in the  process  of merging with a  sola r and lighting focused
ESCO. He  has  sewed on the  board of Environment 2004 and the  Environmenta l Alliance  and as
an advisor to the  Progress ive  Policy Ins titute  and several Pres identia l Campaigns .

As  co-cha innan of the  firm, Dr. Fox-Pemie r directs  the  firm's  exte rna l s tra tegy formula tion and
execution. S ince  assuming this  role  in 2001, he  has  led the  Finn through s ix consecutive  years  of
growth and acquis itions .

Dr. Fox-Penner rece ived his  B.S . in Electrica l Engineering (1976) and his  M.S . in Mechanica l
Enginee ring (Energy Policy, 1978) from the  Unive rs ity of Illinois , and his  Ph.D. in Economics
from the  Graduate  School of Bus iness , Univers ity of Chicago (1989).
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Wholesa le  Sa les  of Electric Energy, Capacity and Ancilla ry Services

AMERICAN ARBITRATION ASSOCIATION CASE No. 72198&0065604VSS, J UNE 27, 2006
Subject: Rebutta l Report - Arbitra tion be tween Oakley and New Wes t Energy

regarding tennina tion of agreement
New Wes t Ene rgySponsor:

AMERICAN ARBITRATION As s oc1AT1on CASE no. 72198Y0065604VSS, J UNE 9, 2006
Subj act: Arbitra tion be tween Sony P ictures  Ente rta inment and New Wes t Energy

regarding te rmina tion of agreement
Ne w Wes t EnergySponsor:

U.S. FEDERAL ENERGYREGULATORY CoMM1ss1onDOCKET No. EC06-
2006

-000, MAY 23,

Subj act: Affidavit Impact of the  merge r of Na tiona l Grid and KeySpan Corpora tion
on competition in wholesa le  e lectricity and gas  marke ts
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Sponsor: Na tiona l Grid

AMERICAN ARBITRATION As s oc1AT10n CASE No. 73 198 Y 00019 05 MAVI, APRIL 3, 2006
Subject: Arbitra tion be tween Oakley and New Wes t Energy regarding te rmina tion

of agreement
New Wes t Ene rgySponsor:

U.S. FEDERAL ENERGY REGULATORY CoMMIs s Ion DQCKET No. EC06-
2006

-000, MARCH 8,

S ubj e t:
Sponsor:

Affida vit Impa ct of S CE's  Acquis ition on Ana he im's  s ha re  of SONGS
Southern Ca lifornia  Edison Company

U.S. FEDERAL ENERGY REGULATQRY CoM1v1Is s Ion, DQCKET no. ER96-1551-015, ER01-615-
011, J ANUARY 31, 2005

Subject: Affidavit in response  to PSNM Notice  of Poss ible  Change  S ta tus
Sponsor: E1 Paso Electric Company

U.S. FEDERAL ENERGY REGULATORY COMMISSION, DOCKET No. EROl-1529-009, OCTOBER
28, 2005

Subject:
Sponsor:

Change in Status  Market Based Rate
Sierra  Pacific Power and Nevada  Power Company

U.S. FEDERAL ENERGY REGULATORY COMMISSION, DOCKET no. EL05- -000, OCTOBER 11,
2005

Subject: Affidavit re : Compla int aga ins t Mirant America s  Ene rgy Marke ting
te rmina tion payment
City of Ve rnonSponsor:

CALIFQRNIA PUBLIC UTILITIES COIVIIVIISSION,R.04-04-025 AND R.04-04-003, AUGUST31,
2005

Subject:
Sponsor:

Assessment of PG&E's  SRAC Proposa l
P acific Gas  & Electric Corpora tion

CALIFORNIA PUBLIC UTILITIES COMMISSI0N, R.04-04-003 AND R.04-04-025, AUGUST 31,
2005

Subj act: Assessment of SCE's  Wholesa le  Energy Competition a t the  SP15 Market
Loca tion
Southern Ca lifornia  Edison CompanySponsor:

U.S. FEDERAL ENERGY REGULATORY CoMMIs s ion, DOCKET No. Ecos -
2005

-000, AUGUST 31,

Subj act:
Sponsor:

S ection 203 Filing
Nevada  Power Company and Ger Wes t LLC



5

P ETER s . FOX-P ENNER P rinc ipa l a nd  C0-Cha irma n  o f the  Boa rd
Page 5 of 18

U.S. FEDERAL ENERGY REGULATQRY CoMMIs s Ion, DOCKET No. ER02-2263-005, AUGUST
29, 2005

Subject:
Sponsor:

Triennia l Marke t-bas ed Ra te  Filing
Southern Ca lifornia  Edison Company

U.S. FEDERAL ENERGY REGULATORY Co1v1M1ss1on, DOCKET No. ER96-1551-014 ET AL.,
AUGUST 12, 2005

S ubj e t:
Sponsor:

Gene ra tion Marke t Power Compliance  Filing
El Paso Electric Company

U.S. FEDERAL ENERGY REGULATORY CoMM1s s 1on, DOCKET no. ER02-1336-
15, 2005

Subj act:
Sponsor:

ET AL., J ULY

Triennia l Marke t-bas ed Ra te  Filing
Vandolah Power Company, L.L.C, Front Range  Power Company, LLC,
Dartmouth Power Associa tes  Limited Partnership

U.s . FEDERAL ENERGY REGULATORY CoMM1s s 1on, DOCKET No. ER01-1527-004, ET AL,
ER01-1529-004 ET AL, J UNE 22, 2005

Subject: Compliance  filing for Marke t Bas ed Ra te  Ta riff Three -Yea r Upda te  Filing
Sponsor: S ierra  Pacific Power and Nevada Power Company

U.S. FEDERAL ENERGY REGULATORY CoMM1s s 1on, DOCKET No. EC05-43-000, MAY 27,
2005

Subject: Supplemental Protes t Merger of Echelon Corporation and Public Service
Enterprise  Group (Peter Fox-Penner and Johannes  Pfeifenberger)
Ameren Services  CompanySponsor:

U.S. FEDERAL ENERGY REGULATORY C0M1v11s s 10n, DOCKET No. EC05-43-000, APRIL 11,
2005

Subject: Motion to Inte rvene  and P rotes t Merger of Exe lon Corpora tion and Public
Service Enterprise  Group (Peter Fox-Penner and Johannes  Pfeifenberger)
Ameren Services  CompanySponsor:

U.S. FEDERAL ENERGY REGULATORY CoMM1s s Ion, DOCKET no. ER96-1511-011 ET AL,
MARCH 9, 2005

Subject:
Sponsor:

Response  Affidavit to PSNM's  Revised Genera tion Marke t Power Screens
El Paso Electric Company

v

U.S. FEDERAL ENERGY REGULATORY commis s ion, DOCKET Nos . ER05- -000 AND ER-96-
140-, FEBRUARY 17, 2005

Subject: Marke t P ower Ana lys is  Applica tion for Marke t-Bas ed Ra te  Authoriza tion
Sponsors : Da rtmouth P P A Holdings , L.L.C.
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U.S. FEDERAL ENERGYREGULATORYCoMM1s s 1on,DQCKET Nos .EL03-180-000 ETAL,
JANUARY31, 2005

Subject: Prepared Supplementa l Tes timony -- Deta iled Analys is  of Widespread Use
of Fa t Boy Transactions
Ca lifornia  Pa rtie sSponsors :

U.S. FEDERAL ENERGY REGULATORY ComMIs s 1on, DOCKET No. ER03-563-030, J ANUARY
10, 2005

Subject: Cros s  Ans wering Tes timony and Exhibits  - ISO-NE's  Loca tiona l Ins ta lled
Ca pa city (LICAP )
Dominion Resources e t a lSponsor:

U.S. FEDERAL ENERGY REGULATORY CoMM1s s 1on, DQCKET No. ER99-2416-001,
NOVEMBER 17, 2004

Subject: Supplementa l Affidavit on Revised Marke t-Based Ra te  Tariff Three -Year
Upda te  Filing
El Paso Electric CompanySponsor:

AMERICAN ARBITRATION As s oc1AT1on, CASE No. 72 Y 1980023604 vas , NOVEMBER 15,
2004

Subject: Arbitra tion be tween Ca lifornia  Portland Cement Company and New Wes t
Energy regarding tennina tion of agreement
New Wes t Ene rgySponsor:

U.S. FEDERAL ENERGY REGULATORY CoMM1s s Ion, DOCKET No. ER00-3693- , ETAL.,
NOVEMBER 9, 2004

Subj act:
Sponsor:

Revis ed Marke t Bas ed Ra te  Tariff Three -Year Upda te  Filing
Edis on Mis s ion Ene rgy and Edis on Mis s ion Marke ting & Trading, Inc.

U.S. FEDERAL ENERGY REGULATORY CoMM1s s 1on, DOCKET no. ER03-563-030, NOVEMBER
4, 2004

Subject:
Sponsor:

IS O-NE's  Loca tiona l Ins ta lle d Ca pa city (LICAP )
Dominion Resources e t a l

U.S. FEDERAL ENERGY REGULATORY COMM1SSION, DOCKET No. ER01-1527- AND DOCKET
No. ER01-1529- , OCTOBER 25, 2004

Subject: Revis ed Marke t Bas ed Ra te  Tariff Three -Year Upda te  Filing
Sponsor: S ierra  Pacific Power and Nevada Power Company

U.S. FEDERAL ENERGY REGULATORY CoMM1s s 10n, DOCKET No. ER99-2416-001, AUGUST
11, 2004

Subj act:
Sponsor:

Revis ed Marke t-Bas ed Ra te  Tariff Three -Year Upda te  Filing
El Paso Electric Company
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U.S. FEDERAL ENERGY REGULATORY CoM1vns s 1on, DOCKET Nos . ER04-539-002, MAY 25,
2004

Subject:
Sponsor:

P J M Ma rke t Mitiga tion in NICA
Edis on Mis s ion Energy, Midwes t Genera tion and Edis on Mis s ion
Ma rke ting & Tra ding, Inc.

U.S. DISTRICT COURT, EASTERN DISTRICT OF PENNSYLVANIA, CIVIL ACTION No. 02-CV-
2733, APRIL 2004

Subj act: Expert Report Es timating Damages  aris ing form a lleged breaches  of
agreement be tween Powerweb and NewEnergy
P owerweb, Inc.Sponsor:

U.S. FEDERAL ENERGY REGULATORY COMMISSION, DOCKET No. EL03-153-000,
FEBRUARY 9, 2004

Subject: Decla ra tion Oppos ing Se ttlement Regarding Marke t Manipula tion by

Dyne gy
Southe rn Ca lifornia  Edis onSponsor:

U.S. FEDERAL ENERGY REGULATORY COMMIs s Ion, DOCKET No. EL03-152-000, J ANUARY
20, 2004

Subject: Decla ra tion Oppos ing Se ttlement Regarding Marke t Manipula tion by
Duke
Southern Ca lifornia  EdisonSponsor:

U.S. FEDERALENERGY REGULATORY CoMM1ss1on,DOCKET No. EL03-158-000, J ANUARY 8,
2004

Subject: Decla ra tion Oppos ing Se ttlement Regarding Marke t Manipula tion by
Mira nt
Southern Ca lifornia  EdisonSponsor:

RE FE RE E D P UBLICATIONS

With J ames  Bohn, Romkaew Broehm, and Gary Taylor. "The  Regula tion of Compe tition in
Wholes a le  Electric Power Marke ts ."Ene rgy La w J ourna l 23, No. 2 (2002): 281-348.

With Gregory N. Bas heda , Darre ll B. Chodorow, J a s on A. Hicks , Eric Hirs t, J ames  K. Mitche ll,
Dean M. Murphy and Joseph B. Wharton. "The  FERC, S tranded Cos t Recovery, and
Municipa liza tion." Ene rgy Law J ourna l 19 (1998): 351-386

"Efficiency and the  Public Inte res t: QF Transmis s ion and the  Energy Policy Act of 1992.
Ene rgy Law J ourna l 14 (1993): 51-73.

77

With Karen Pa lmer, David S imps on, and Michae l Toman. "Electricity Fue l Contracting:
Rela tionships  with Coa l and Gas  Supplie rs ." Ene rgy P olicy, October, 1993: 1045-1054.
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With Franklin M. Fis he r, J ohn Greenwood, William G. Mos s , and Almarin P hillie s . "Due
Diligence  and the  Demand for Electricity: A Cautiona ry Ta le ." J ourna l of ln dus tria l
Orga niza tion, 1992.

"Cogenera tion Afte r PURPA: Energy Conserva tion and Indus try S tructure ." J ou rna l fLa w a nd
Economics 33 (October 1990): 517-552.

"Regula ting Independent Power Producers : Lessons  of the  PURPA Approach." Resources  and
Energy 12 (1990): 117-141.

"A Dynamic Input-Output Ana lys is  of Ne t Ene rgy Effects  in S ingle  Fue l Economics ."Ene rgy
Systems and Policy 5, no. 2 (1981).

With Bruce  M. Hannon and Robert Herendeen. "An Energy Conserva tion Tax: Impacts  and
P olicy Implica tions ." Energy Systems and Poliey 5, no. 2 (1981).

with R.S . Chambers , R.A. Herendeen, and J .J . J oyce . "Gas oholz Does  It or Does n't It ...
P roduce  Pos itive  Net Energy?" Science 206, no. 4420 (November 1979): 789-795.

"Cons ide ra tions  of Energy Cos t and Vers a tility in Choos ing Optimal S tockpile  Forms .
Resources  Policy 5, no. 2 (June  1979): 414-448.

as

"The  Acous tic Specifica tion and Des ign of a  Modem Recording S tudio.
Engineering Socie ty (June  1979).

99 Journal of the Audio

With R.A. He re nde e n a nd T. Milka . "Ne w Hybrid 1971 Ene rgy Inte ns itie s ." Energy 4 (1979):
469-473.

"Cynics , Martyrs , and the  Value  of Energy Conserva tion.
105-110.

as Science and Public Policy 5 (1978):

With Cla rk Bulla rd and David P ila ti. "Ene rgy Ana lys is : Handbook for Combining P roces s  and
Input-Output Ana lys is ." Resources  and Energy (J une  1979). Als o publis hed by the
Energy Research and Deve lopment Adminis tra tion, Washington, DC, ERDA 77-61).

"Energy Intens ity of Electric Commute r Ra ilways ." Cente r for Advanced Computa tion Technica l
Memo 24, June  1974, Reprinted as  "Tota l Energy and Labor Requirements  for an Electric
Commute r Ra ilroad." Energy 3 (1978): 539-542.
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MO NO G R AP HS  AND B O O KS

With Karen Pa lmer, David S impson, and Michae l Toman. "Power P lant Fue l Supply Contracts :
The  Cha nging Na ture  of the  Long-Te rm S upply Re la tionship." Arlington, VA: P ublic
Utility Re ports , 1992.

Ele ctric P owe r Tra ns mis s ion a nd Whe e ling: A Te chnica l P rime r. Wa shington, DC: The  Edison
Electric kls titute , 1990.

Ele ctric Utility Re s tructuring: A Guide  to the  Compe titive  Era . Vie nna , VA: P ublic  Utility
Reports , 1997

B O O K C HAP TE R S

With Dia na  Moss . Ne twork Aeeess , Regula tion and Antitrus t. Introduction "Economics  of Le ga l
Rela tionships." Routledge  (London), 8th Vol. in se ries, 2005, pp. 1-9.

with Romkaew Broehm. "P rice -Responsive  Electric Demand: A Na tiona l Necess ity, Not an
Option, chapte r 10 in "Electricity P ricing in Trans ition", ed. Ahmad Fa ruqui and B. Ke lly
Eakins," Kluwer Academic Publishers, 2002 .

With Ellen Cra ig and Adam S chumache r. "Va lue  Drive rs  in the  Utility Industry of 2002.77 PUR
Ana lys is  of The  Na tion s  La rges t Inves tor-Owned Electric and Gas  Utilitie s , December
2001 Edition, P ublic Utilitie s  Reports .

"Ene rgy P olicy: Today's  View from the  Fede ra l Gove rnment," in The  Ene rgy Cris is : Unre s olve d
Is sues  and Enduring Legacies , David Fe ldman, ed., Johns Hopkins University P ress ,
1996 .

"What Role  Should the  Federa l Government P lay in Energy Efficiency'?" in P olicy Evolution:
Ene rgy Cons e rva tion to Ene rgy Efficiency. Dougla s  A. Decke r and Alan Be rolzhe imer,
e ds . Liburn, GA: The  Fa irm ont P re s s , 1997.

S E LE C TE D ADDITIO NAL P UB LIC ATIO NS

With Joseph B. Wharton. "The  Zone  of Reasonableness and Long Term Power Contracts ."
yyvww'.brattic.com., March 12, 2007.

With J oe  Room. "P lugging Into the  Grid." P rogre ss ive  P olicy Ins titute  (P P I), March 2007.

With Gregory Basheda , Marc Chupka , Johannes P . P fe ifenberger, Adam Schumacher. "Why Are
Electricity P rices Increasing'?" The  Edison Foundation, June  2006.
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"Heard Around Town: Focus  on Energy Policy and the  Ene rgy Efficiency Marke t." The
NAESCO News le tte r, November 2005.

"A Welcome Truce in the  Electricity Wars."Public Utilitie s  Fortnightly, October 2005 .

"Rethinking the  Grid -- Avoiding More Blackouts and Modernizing the  Power Grid Will Be
Harder than You Think."Electricity Journa l, March 2005.

"U.S . Needs  a  P lan to Keep the  Lights  On." The  P la in De a le r, Augus t 26, 2004.

"A Year La te r, Les s ons  from the  Blackout." The New York Times , Augus t 15, 2004.

With Roma<aew Broehm. "Deregulated Electricity Pricing in the U.S.: Dramatic New Rules From
the FERC,"The  Bra ille  Group, April 25, 2004.

"Will Federal Legislation Fix the Grid?" Progressive Policy Institute , October 7, 2003.

With Greg Basheda. "State Involvement in the Regional Transmission Planning Process," The
Edison Electric Institute, October 2003 _

With William G. Moss. "Geographic Market Definition in Electric Power Markets .
Group, August 30, 2000, Revised & Submitted January 2002.

as The Braille

"Eas ing Gridlock on the  Grid: Electric P lanning and S iting Compacts ."
November 2001 .

The Electricity Journal,

"Clean Growth: A Ba lanced Ene rgy P olicy for the  2l$I Century." P rogres s ive  P olicy Ins titute 's
Policy Report, October 2001 .

With Greg Basheda. "A Short Honeymoon for Utility Deregulation." Issues in Science and
Technology, Spring 2001.

"What not to learn from the California  Crisis." (Op-ed) The Providence Journal,March 3, 2001 .

"Epitaph for Electric Deregula tion." P repa red for the  Na tiona l Council on Competition and the
Electric Indus try, December 2000 meeting, October 2000.

With Frank Graves. "Monopoly Power After Reform? A Time for Soul-Searching."Public
Utilitie s  Fortnightly, May 2000.

"Federa l Res tructuring Legis la tion: Any Chance  in This  Congress iona l Sess ion?"Energy
Efficie ncy J ourna l, March 2000.

"Electric Power Deregula tion: Bles s ings  and Blemishes , A Non-Technica l Review of the  Is sues
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As s ocia ted with Compe tition in Today's  Electric Power Indus try." P repa red for the
Na tiona l Council on Compe tition and the  Electric Indus try, March 14, 2000.

With Johannes  P . Pfe ifenberger. "Transmiss ion Access , Episode  II: FERC's  Journey."P ublic
Utilitie s  Fortnightly, Augus t 1999.

With J .P . Pfeifenberger, P .Q Hanger, and G.N. Basheda . "In What Shape  is  Your ISO?" The
Ele ctricity J ourna l, J uly 1998.

"Trans co vs . ISO: A S ides how?" P ublic Utilitie s  Fortnightly, June 1, 1998.

With Ma tt O'Loughlin. "Fos te ring Marke t Cente r Deve lopment and Integra tion of the  Na tura l
Gas  Grid Through Improved P ipe line  Ra temaking." P repa red for NorAm Gas
Transmis s ion Company, May 1998.

"An Open Le tte r to the  P res ident" The  Ele ctricity J ourna l, Ma rch 1997.

With Philip Q Hans en and J os eph B. Wharton. "Rea l-Time  P ricing: Res tructuring's  Big Bang?"
P ublic Utilitie s  Fortnightly, Ma rch 1997.

"Critica l Tre nds  in S ta te  Utility Re gula tion.
1994): 17-20.

99 Natural Resources and Environment 8 (Winter

"Electricity in A Compe titive  Environment: The  Rea l Is s ue  is  Not Re ta il Whee ling.
Time s  [RP  Qua rte rly, Fa ll 1994.

as Edison

With Chris  Fitzge ra ld. "A P ropos a l for Des ign-Bas ed Auto Indus try Environmenta l Regula tion."
Tota l Qua lity Environmenta l Management 2 (Spring 1993): pp. 323-327.

"The  P riva te  DSM Indus try - A Gleam in Whos e  Eye?" The  Ele ctricity J ourna l 4 (December
1991), 21-25.

With Paul D. O'Rourke  and Peter J . Spinney. Compe titive  P rocure me nt ofEIe ctric Utility
Resources (EP RI CU-6898s ). P a lo Alto, CA: Ele ctric P owe r Re s e a rch Ins titute , J uly
1990.

With Ma rk Horton a nd P e te r S pinne y. "Bidding Upda te ." Cogenera tion & Resource Recovery 9,
no. 7 (November/December 1990): pp. 6-11.

With Edward Kea . "Bid P olicie s  Ove rhauled." Cogenera tion & Resource  Recovery 9, no. 7
(November/December 1990): pp. 14-15.

Comments  on Notice  of Proposed Rulemaking Concerning Avoided Cos ts . Before  the  Federa l
Energy Regula tory Commiss ion, Docke t RM88-4, June , 1988.
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"Allowing for Regula tion in Forecas ting Load and Financia l Pe rformance ."
Fortnightly, January 7, 1988.

P ublic Uzilil'ie s

"Price  Formula  Is sues  Associa ted with SPR Release  Programs ." P repared for the  Office  of
Energy Emergencies , U.S . Department of Energy, 1988.

"The  Immedia te  Consequences  of an Oil Supply Emergency for the  Financia l Markets  and Maj or
User Groups ." P repared for the  Office  of Energy Emergencies , U.S . Department of
Energy, 1988.

With others . "Independent Load Forecas t for the  Commonwealth Edison Service  Territory."
Governor's  Office  of Consumer Services , Chicago, June  1981. ICC Docket No. 80-0706.

"The  Norwegian Power P lanning P roces s ." Ins titute  for Environmenta l S tudies , Unive rs ity of
Os lo, Norway, 1981.

With R. Herendeen. "A 1972 Ene rgy and Labor Commodity-Commodity Input-Output Mode l.
Energy Res ea rch Group, Unive rs ity of Illinois , Urbana , IL, March 1980.

as

"Correspondence  Be tween the  EDIO Input-Output Mode l and the  ERG-90 and 360-Order Input-
Output Mode l." Ene rgy Res ea rch Group, Unive rs ity of Illinois , Urbana , IL, March 1980.

With J . Kuris h. "Energy and Labor Cos t of Alte rna tive  Coa l-Electric Fue l Cycles ." Energy
Res ea rch Group, Unive rs ity of Illinois , Urbana , IL, February 1980.

"Handbook of Research Techniques ." Energy Research Group Technica l Memo 123. Revised
December 1979. '

"A S tructure  of the  Electric Utility Indus try, 1990." Ene rgy Res ea rch Group Technica l Memo
121, November 1979.

With B. Hannon and R. Herendeen. "Ca lcula tion of Alpha  in the  De tennina tion of P rimary
Energy." Energy Res ea rch Group, Unive rs ity of Illinois , Urbana , IL, November 1979.

"Notes  of the  Bechte l ESPM/ERG I/O Bridge  for Opera ting (Annua l) and Capita l (Inves tment)
Cos ts , Purchasers  Prices , l978." Energy Research Group Technica l Memo l 19, Augus t
1979.

"Trans formation of Brookhaven Na tiona l Labora torie s  110-Order I/O Da ta  into ERG-Us able
Form." Energy Research Group Technica l Memo 118, July 1979.

"1967-1977 Price  Indices  for Use  with the  Energy Research Group Energy Input-Output Policy
Models ." Energy Research Group Technica l Memo 117, June  1979.
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"Direct Energy Trans actions  Matrix for 1971 ." Energy Res ea rch Group, Unive rs ity of Illinois ,
Urbana , IL, June  1979.

With J ack Joyce . "Background Energy Cos t Ca lcula tions  for ACR Gasohol P roduction." Report
to ACR Processes , Inc., November 1977.

With Cla rk Bulla rd and Donna  Amado. "Ne t Ene rgy Effects  and Res ource  Deple tion: An All-
Nuclear Economy." Center for Advanced Computa tion Document 238, September 1977.

"Ta king Appropria te  Te chnology to Ta s k." WIN 13: (April 7, 1977):8-10.

With Donna  Amado. "Ne t Ene rgy Effects  and Res ource  Deple tion: An All-oil Economy.
Cente r for Advanced Computa tion Document 231, April 1977.

as

"S tandardiza tion of Energy Accounting Techniques ." Cente r for Advanced Computa tion
Technica l Memo 83, January 1977.

With J eep Seek. "S tockpile  Optimiza tion and Vers a tility Cons ide ra tion for S tra tegic and Critica l
Mate ria ls ." Cente r for Advanced Computa tion Document 217, May 1976.

"Energy Requirements  and Aerosol and Alte rna tive  Packaging: A Case  S tudy." Center for
Advanced Computa tion Document 204, February 1976. 2nd revis ion, July 1976.

With Bruce  Hannon. "The  Energy Research Group Resource  Energy-Employment Model and Its
Uses  in S tockpile  Policymaking." Report to the  Office  of Preparedness , Genera l Services
Adminis tra tion, July 1975 .

"The  Coa l Future : Capita l and Fue l Cycle  Energy Cos ts  of a  1000 MW Nuclear Reactor."
Appendix B to Michae l Ribber's  Cente r for Advanced Computa tion Document 163, May
1975.

"Summary of Techniques  Used for Ca lcula ting the  Energy Cos ts  of Cons tructing a  Commercia l
Nuclea r Reactor." Cente r for Advanced Computa tion Technica l Memo, April 1975 .

"The  Dolla r, Energy and Labor Impact of 1971 Regula r Route  Inte rcity Bus  Transporta tion.
Cente r for Advanced Computa tion Technica l Memo 31, July 1974.

ea

"Energy Intens ity of Motorcycle  Trave l." Cente r for Advanced Computa tion Technica l Memo
30, July 1974.

S E LE CTE D CONFE RE NCE /WORKS HOP  P ARTICIP ATION

"Electric Ra te  'Decoupling' and Ene rgy Efficiency P rograms ." EEl's  2007 S pring Lega l
Conference , Charles ton, SC, April 16, 2007.
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"Overview of Demand-S ide  Climate -Friendly Technologies ." P resented a t The  Edison
Foundation Climate  Change  Technologies  in the  Power Sector Workshop, December 7,
2006.

"Why Are  Electricity P rices  Increas ing?  An Indus try Wide  Perspective ." P resented a t the
Founda tion for American Communica tions ' Seminar (FACS), November 2, 2006 .

"Why Are  Electricity P rices  Increas ing'?" P resented a t Edison Electric Ins titute 's  Annua l
Conference, June 20, 2006.

"Renewable  Energy and the  Oil/Gas  P rice  Shock." P resented a t ACORE's  Renewable  Energy in
America : Policies  for Phase  II, Washington, DC, October 17, 2005.

"The  Globa l Power Indus try: Is  it Rea lly Back to the  Future?" P res ented a t The  Dis cover
Showcase, Toronto, Canada, October 25, 2004.

"Natura l Gas  - Electric Is sues  in New England." By Peter Fox-Permer and Greg Basheda .
Presented a t Edison Electric Ins titute 's  New England CEO Dia logue , Manches te r, New
Hamps hire , April 27, 2004.

"Efficient Grid Expans ion and Participant Funding." By Pe te r Fox-Penner. P resented a t the
Harvard Electric Policy Group meeting, December 11, 2003 .

"The  Role  of an Expert Witnes s  in Tes timony and Litiga tion Support: What We Teach Our
Own." By Pe te r Fox-Penner and Lynda  Borucki. P resented a t the  Energy Bar
Associa tion's  Mid Year Meeting, December 5, 2003 .

"The  Role  of Alte rna tive  Energy in the  US  Supply." By Pe te r Fox-Penner and Adam
Schumacher. Presented to the  54th Annual Program on Oil and Gas  Law, Hous ton, Texas ,
February 20-21, 2003 .

"Marke t Measurement and The  Delivered Price  Tes t Under S tandard Marke t Des ign." By Pe te r
Fox-Penner, Gary Taylor, Romkaew Broehm and Metin Ce lebi. P resented to the  S ta ff of
the  Federa l Energy Regula tory Commiss ion, November 15, 2002.

"Enron and Electricity Deregula tion.
May 15, 2002.

99 Presented at Le Centre Francois  sure Les  Etats -Unis  (CFE),

"At the  Cross roads  or on the  Brink?  U.S . Electric Indus try Trends  in Early 2002." P resented a t
Coopera tive  Finance  Corpora tion's  CEO Conference , April 10, 2002.

"Revenues , Regula tions  and ITC Bus iness  Models ," Presented a t the  Executive  Transmiss ion
Forum, January 29, 2002.
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"A 'S e curitie s ' Ve rsus  'Antitrus t' of the  Compe titive  P owe r Indus try a nd its  Implica tion for RTO
Marke t Monitoring." Remarks  be fore  the  American Antitrus t Ins titute  Confe rence  on
Ele ctricity Ma rke t Monitoring, De ce mbe r ll, 2001.

"Wha t Does  the  Ca lifornia  Expe rience  Te ll Us  About Fixing the  Rest of America 's  P ower
Markets?" By Peter Fox-Penner and Joseph B. Wharton. P resented a t the  Nationa l
Associa tion Business  Economics  Regiona l/Utility Roundtable , April 24, 2001 .

"Taming the  Lions  in America 's  Electric Marke ts : Five  Ma jor Cha llenge ." P re sented a t Na tiona l
Governors ' Associa tion Cente r for Best P ractices , Executive  Policy Forum on Energy, "Is
Ele ctricity Re s tructuring in J e opa rdy? " Wa shington, DC, April 5, 2001.

"The  Cha llenge  to Co-opera tives  in the  Electric Power Industry of the  21ST Century." NRECA's
30 h Annua l CEO Leadership Confe rence . Keystone , CO, August 2, 2000.

"P rice -Responsive  Electric Demand: A Na tiona l P riority." The  Electric P ower Resea rch
Institute 's  Inte rna tiona l Energy P ricing Confe rence . Washington, DC, J uly 26, 2000.

"Incentives, Regula tion and Transmission Companies: One  P ractioner's  View." P resented to The
Federa l Energy Regula tory Colnlniss ion's  RTO S ta ff. Washington, DC, J uly 16, 1999.

"ISOs, Transcos, Gridcos, and Long-Run Power Industry Efficiency." Federa l Energy Bar
Associa tion's  Mid-Ye a r Me e ting. Wa shington, DC, De ce mbe r 4, 1998.

"Marke t P ower Issues  in Restructured Electric P ower Marke ts ." American Bar Associa tion's
Sa te llite  Seminar, "Critica l Federa l and S ta te  P ractice  Issues in Electricity Deregula tion."
Washington, DC, December 3, 1998

"S AVIOR OR BUREAUCRAT?  IS Os , Compe tition, a nd Inde pe nde nt Tra nsmiss ion
Companie s ." Winning with Re ta il Compe tition, 2nd Annua l P UR Confe rence , Arlington,
VA, J une  22, 1998.

"The  Evolution of the  Energy S e rvices  Industry." Have  it Your Way: Buying and S aving Ene rgy
in the  Age of Cus tomer Choice , Annua l Mee ting of Energy Management Consortium and
the  Northeast Energy Efficiency Council, Boston, MA, September 18, 1997.

"Vola tility and S tability in the  De regula ted Gene ra tion Marke tplace ." Res tructuring and
Convergence , Successful S tra tegies  in the  Energy Services Marke tplace , Arlington, VA,
May 22, 1997.

"P rogress  and P romise : The  Clinton Adminis tra tion's  Efforts  in Foste ring S usta inable
Deve lopment." Globa l Accords  for S usta inable  Deve lopment: Enabling Technologie s
and Links  to Finance  and Lega l Ins titutions  Confe rence , M.I.T., Cambridge , MA,
September 5, 1996.
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Invited Speaker, Fourth Biennia l Confe rence  of the  Inte rna tiona l Socie ty for Ecologica l
Economics , Bos ton, MA, August 7, 1996.

"Linking Ene rgy, Environment, and Technology to the  Economy." Globa lcon Ene rgy and
Environme nt Expos ition, April 3, 1996.

21st Annua l Illinois  Energy Confe rence , November 1996.

Civil Engineering Research Founda tion, Washington mee ting, October 12, 1995.

"Technology and Economic Growth: The  Govemlnent's  Role .
October 10, 1995.

as M.I.T. Club of Wa shington, DC,

"The  Impact of Government Budge t Changes and Restructuring on Engineering.
Public Lecture  Series, Washington, DC, September 21, 1995.

as AS ME a nd the

"Ene rgy - Environme nt - Te chnology: Two Vis ions , Two Dire ctions ."P roceedings  of the 1995
Inte rna tiona l Ene rgy and Environment Congres s . Associa tion of Energy Enginee rs ,
Richmond, VA, 1995.

"The  Fede ra l Role  in Energy Efficiency.
Chicago, IL, August 24, 1995.

99 Eighth Biannua l DS M Eva lua tion Confe rence ,

Invited Speaker, Seventh Na tiona l DOE/EPRI Demand-S ide  Management Confe rence , Da llas ,
TX, June  28, 1995.

"Utility Re s tructuring a nd Re gula toiy Re born." Invite d P re se nta tion, Na tiona l Associa tion of
Regula tory Utility Commissioners  Attorneys ' Confe rence , Tucson, AZ, May 18, 1995 .

Invited S peaker, Conse rva tion Committee , S emi-Annua l Mee tings  of the  Na tiona l Associa tion of
Regula tory Utility Commissione rs , 1994 and 1995.

Invited Pane list, OECD Seminar on Susta inable  P roduction and Consumption, Massachuse tts
Institute  of Technology, December 19, 1994.

"Electric Utilitie s  and the  Environment: Res tructuring Need Not Mean Re trea t." Invited
P resenta tion, "Brave  New World - Managing Exte rna litie s  in a  Compe titive  Electric
Utility Indus try." Unive rs ity of Illinois  Ce nte r for Re gula tory S tudie s , Chica go, IL,
November 17, 1994.

Invited Speaker, Inte rna tiona l Ground Source  Hea t Pump Associa tion, Hershey, PA, October 17,
1994.

Invited S peake r, "Washington Business  and P ublic P olicy," Brookings  Ins titution S emina r,
October 18, 1994.
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"Federa l Climate  Change Management Programs  and Climate-Wise ," Bus inesses  for Socia l
Respons ibility 1994 Environment Confe rence , Bos ton, MA, October 13, 1994.

Invited Speaker, Na tiona l Associa tion of S ta te  Energy Officia ls , Asheville , NC, Augus t 31, 1984.

Invited Speake r, Annua l Mee ting of the  Ca lifornia  Ins titute  for Ene rgy Efficiency, Be rke ley, CA,
July 25, 1994.

"Volunta ry Greenhous e  Gas  Reporting Under the  Energy Policy Act of 1992." Invited
Presenta tion, Interna tional Conference  on Global Climate  Change , Center for
Environmenta l Information, Washington, DC, February 1993 .

Panel Modera tor, Natura l Gas  Procurement S tra tegies , Associa tion of Energy Engineers  Annual
Confe rence , Bos ton, MA, J une l992.

Panel Modera tor, Alte rna tive  Fuel Vehicles  Conference , the  Management Exchange ,
Wa s hington, DC, April 1992.

Invited P resente r, American Wate r Works  Associa tion. Conserva tion Committee  Workshop,
Aus tin, TX, J anuary 1992.

"The  Future  His tory of DS M." P lena ry pre s enta tion, 5th Na tiona l Demand-S ide  Management
Conference , Bos ton, MA, Augus t 1, 1991 .

"Vis ibility of the  Buy S tra te gy - Bulk P owe r Tra ns fe rs : S olution or Fa ta l Attra ction? " The
Management Exchange  "The  Buy vs . Build Decis ion" Confe rence , Washington, DC,
March 22, 1991.

BOARDS  AND OTHE R P ROFE S S IONAL ACTIVITIE S

Cha irman, Environmenta l Alliance , 2005-2006

Managing Member, ENpartners .LLC, 2005-present

Lecturer in Management, Univers ity of Chicago Gradua te  School of Bus ines s , Winte r Quarte r
2006

Vice  Cha irman, Environment2004, 2002-2004

Member of the  Board, Globa l Energy Group, 2002 - 2003

Co-Founder and S teering Committee  Chair, Pa triot's  Energy P ledge  2001

Advisor, P rogress ive  Policy Ins titute , Washington, DC, 2000 - P resent
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Advisor Cente r for Na tiona l Policy, Washington, DC, 1993 -present

Advisory Board, Massachuse tts  Institute  of Technology Energy Labora tory, 1993-1996

Nomina tor, Heniz Founda tion Awards , 1995-1996

Member, Illinois  S ola r Ene rgy Advisory Boa rd, 1980

HO NO R S  AND AWAR DS

Who's  Who in the  Eas t (1991, 1992)
Fe llow, Cente r for the  S tudy of Economy and the  S ta te , University of Chicago, 1986
NS F Trave l Fe llow, Dec. 1981
MIT Ins titute  Fe llowship, 1978
Earle  C. Anthony Fe llowship, 1978
Union Ca rbide  Fe llow, 1977-78
Michiga n Annua l Giving S chola rship, 1976
Illinois  S ta te  S chola r, 1976
Na tiona l Merit S chola r, 1976
Sigma Tau Beta
P hi Kappa  P hi
Eta  Ka ppa  Nu

8/31/2007
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