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STATE OF CALIFORNIA .
STANDARD AGREEMENT
STD 213 (Rev 06/03) ) S AGREEMENT NUMBER

08-325

IN WITNESS WHEREOF this Agreement has been executed by the parties hereto,

: 11000 Kinross Avenue, Suite 102, Los Angeles, CA 90024-1406 o 1 , 4

| REGISTRATION NUMBER

1. This Agreement is entered into between the State Agency and the Confractor named below:
STATE AGENCY'S NAME :

Air Resources Board.(ARB or Staie)

CONTRACTOR'S NAME
' The Regents of the Umversrey of California, Los Anggles (UCLA, Uruversﬁy, or Contractor)
2. Thetermof this . June 15, 2009 ‘through | April 30, 2011
Agreement is: C :
3. The maximum amount $173,934
of this Agreement is: " (One hundred seventy-three thousand nine hundred thirty-four dollars and no cents)

4. The parties agree to comply with the terms and conditions of the following exhibits which are by this reference made a
part of the Agreement.

Exhibit A — Scope ofWork o ' _ o i Page :
Exhibit A - Attachment 1 : = - ‘ - 37Pages
Exhibit B — Budget Detail and Payment Provisions ) 2 Pages
Exhibit B — Attachment 1 L o : , 23 Pages
Exhibit C* — General Terms and Conditions . - GlA101
. Check mark one item below as Exhibit D: ‘ :
]| Exhibit - D Special Terms and Conditions {Attached hereto as part of this agreement) 1 Page
]| Exhibit - D* Special Terms and Conditions - . ,
~ Exhibit E — Additional Provisions co : ' o 5 Pages -

Exhibit F — Resear.ch Report Format ‘ ' o 6 Pages

. ltems shown with an Asferisk (*), are hereby mcorporated by reference and made part of this agreemeni as if attached hereto.

These documenfs can be viewed af www.ols. dgs ca. gov/Standard+Language

CONTR ACTOR , _ California Dt_epartmeni of General
Services Use Only

CONTRACTOR'S NAME (if o(her than an individual, state whether a corporation, partnership, elc.)
The Regents of the University of California, Los Angeles

BY @zed Signature) " ] DATE SIGNED Do ot ype)
= M{w@\/&/ww . 26 (05

PRINTED NAME AND TITLE OF PERSON SIGNING - ' v ‘ ‘ APPROVED
Martha Hansen, Se. Contract & Grant Administration o

ADDRESS o 359!72%8

Office of Contract & Grant Admmlstratlon . .

&g L e e

STATE OF CALIFORNIA o DEPT@ e

b mmrr s, st

- AG ENCY NAME

- Air Ragources Bogrd
BY (Auth?f_‘ ed ignafu:;é)

DATE SIGNED(Do no! ype)

§

A

;PR]NTED\N’AME ANBTerE OF‘PERSON SIGNTG" 1 [ Exempt pef:

Sdcofro Watkins, Chief, Busmess Management Branch ‘

AbDRE : _ . '
ss ‘ Sharon Simmons s

001 Street, 20% Floor Sacramento CA 95 814 Contract Services Sectlon Marﬂager e \%\ e

Alr Resourc?Bﬁ1 ‘ ‘ IR
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EXHIBIT A

SCOPE OF WORK -

1 The Regents of the Unrversrty of Caln‘omra Los Angeles (UCLA, Unrversrty or ,.
Contractor) agrees to provide services for the project entitled “A Field Experiment o
Assess the Impact of Information Provision on Household Electricity Consumption™
which is aftached hereto as Exhibit A, Aﬁachment 1 and made a part of this:
Agreement : .

2. Term The term of this agreement is June 15, 2009 through April 30, 2011
however no work shall commence until receipt of final approval from the . B
Department of General Services (DGS). 'Consequently, all dates contained in the
Exhibits and Attachments shall be considered revised to conform to the actual term -
of this agreement, and the schedule shall not begin until Contractor receives written
notice from ARB of final approval by DGS '

3. The pro;ect representatives during the te_rm' of this agreement will be: |

' Revquesting Agency: ARB - Prov'iding Ageney: The Regents of the

. University of CA, Los Angeles (UCLA)
Name: Susan Flscher . Name: Mathew E. Kahn

Alr Resources Board Research Drvrsron -University of California, Institute of the
Environment

 [Address: 1001 !'Street, 5" Floor Address: La Kretz Hall, Suite 300

‘Sacramento, CA 95812 619 Charles E. Young Drive, Eas’r
. ' - Box 951496

i ' : , Los Angeles, CA 90_095
Phone. .= - (916) 324-0627 Phone: . (310) 794-4904 ==~
Fax: = (916) 322-4357 Fax: (310) 825-9663
Email: sfischer@arb.ca.gov Email:  mkahn@ioe.ucla.edu

' ‘ The'ARB Centrect Administrator is: The University’s Contract Administrator is:
’ Requesting Agency: ‘-—:A“RB- R ~Prevrdmg Agency: The Regents-of-the |-

University of CA, Los Angeles (UCLA)

Name: Ms. Emma Plasencia Name: Martha Hansen..

Air Resources Board, Research Division | Office of Grant Administration

Address: 1001 “I" Street, 5" Floor | Address: 11000 Kinross Ave., Suite 102

. Sacramento, CA 95814 _ Los Angeles, CA 90024 1406 |
| Phone: (916) 323-1524 . -‘Phone: - (310).794-0236 - - B
- Fax: - (916) 322-4357 _ Fax: . (310) 794-0631 -

Email:. - eplasenc@arb.cagov ' Email: mhansen@research ucla»edu._.
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A F' feld Erpznment to Assess the Imprzct of Informafzan Pravzswn .
“on Household Electrzcz!_v Cmsmptiorx ' '

Priimipai Invesﬁgator‘s:

h 7.o0 e AP U 1 [
Keadny; F‘T’A

LVL&LLU.U Wi TR

Frank A. Wolak, Stanford

Ofﬁcial Authonzed to Bind this Pmposal

Marth& Hansen., Sr. Contract and Grant Officer -

| S1gn&'cure WﬁA ‘f{zz) W

_ Prepéred ‘fsr: '
State of California Air Resources Board
Research Divisién o

PO Box 2815 .
Sacramcnto CA 958127

Submxtted on bahalf of:

Tbe Regents of the Universny of Cahforma
11000 Kinross Avenue, Suite 102
Los Angeles CA 90095
- (310)-794-0236

Prepared by:
The UCLA Institute of the Environment
January 14, 2009

.S'tud)‘f.invo}vc'sﬁuman or anima} subjec‘r's? YES Ei'(humans) N‘O .
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Statement of ngmﬁcance

Residentinl electricity consumption represen’cs 30% of Cahformas total eiecﬁicity

consumption. - The Air Resources Board reports that afier the transpo:tauon sector, the -
Electricity and Commercial/Residential Energy sector -is. the next largest contributor to
greenthouse gas (GHG} emissions producing over 30% of the state’s total emissions. ‘These two ..
facts hlghhght that reducing household ‘efectricity consumption can help the state achieve its' -

AB32 goals. In the past, technoiogicai miandates sach as new appliance standards have been

" offective at veducing  housshold  electricity consumption. . While' such techoological

Bt et e

: xmprovements will surely play an important role in meeting AB32’s goals, household behavioral -
charige is a po’tcn’tla]ly prormsmg Way o reduce elecmcﬁ:y compsumption in a state where o
_populaixon and pe:—capita mcome will contmue 1o rise. ‘

This Smdy Wzll nm a field experiment to gange the cost-effectzveness of various’
behavioral change campaigns as well as o provide new insights into how to reduce residential .

household electricity consumption. The purpose of this expenmcnt is to assess the impact of

three types of information on & household’s ability o Manage its electricity consumpfion. We.

will fest for the causal role of several forms of information provision by comparing elecmczty
consumption over time for a set of households randomly assigned fo receive specific types of
information abeut their electricity consumptlon to the elecmmty consumptmn of households

. -randomly assigned fo a confrol group. In this experiment we will focus on three main

. information freatments. The first is information about the electricity consmnptmn associated with
the use of different household appliances. The second is mformation about how electricity

. consumption translaies into 4 monthly electricity bill tbrough their utility’s- increasing block

electricity pricing structure.  The third is how energy efficiency investments will impact the

d:stnbxmon of energy savmgs that houscholds ach.teve from these expendmzres

We hypothesxze that the households randomly assigned to receive this mformaﬁon will

use it to reduce their monthly ele:ctnclty bill and their monthly electricity consumption. ‘Using
statistical methods for evaluating programs we will test for direct effects of our treatments and

 for indirect spﬂ}over effects to members of the treated household’s peer group. A unique feature
of our proposed field experiment is that we will. propose a credible research design for studymg"
the role of social ne’tworks n dlssemmahng mformzixon on, Ways to reduce housshold energy. .

_ consumpﬁon ’

* Results from thzs smdy have the potentlal to serve as the scientific foundatton for scaling
__:up ARB’s efforts to reduoe residential houschold electricity consumption. Tbey also provuie
~ direct bencﬁt o CARB in achieving the goals of AB 32.. Spemf caily, if we find that cerfain. ’ v
~forms-of information- provision Jead-to. lower electricity. consumption for households assxgned o _ -
 the treatment group and for members of their social network who were not directly treated with
this information, then electric- utilities can apply these findings fo the des1gn of information

provision programs for aIl resxdennal customers in Cahform&
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Abstrast .

. " This project proposes fo implement a set of field: éx‘pgérimen;csv to examine the role of
information provision and peef-to-peer Ieammg as strategies for reducing residential electricity
consumption. By pertoering with a California electric ufility, we will be able fo access
hotsehold monthly electricity bill data before and gffer our gxperiment begins. A subset of
households served by this" elecric utility will be randomly assigned to a treatment group and
another set of households will be assigned to & control group.  This randornization reduces .
concerns about self;scfecﬁbn bias. - Evidence of an effective “reptment” will be if-we observe a
statistically significant difference in the change in monthly electricity consumption between the .
treatment-group and the control group following the provision of information fo the treatment -~
group. . - o S : ' : ' -

* Unlike in 2 campus psychology Jaboratory setting, households in bothi the treatment'and -
control groups will not be aware that they are patticipating in an experiment measuring the
impact of information provision on their electricity consumption. Their electric utility will
contact the ubset of households randomly assiggied to the treatment group and inquire whether’
they would be willing to participate in an Infernet Instiuctional Preseritation [IIP] (our
information provision treatment) that will last no more than twenty minutes. ‘The electric utility
will offer participating households a small $35 (on average) credit on their electricity bill for
satisfactorily completing the TIP. o ~ ok A

During this [¥P, the roughly 1,500 _holiseholds will provide information about themselves
and information on ifems such as their stock of duiables in their house.” Using information on
cach-household’s baseline electricity consumption, ve will provide tailored specific information
treatments that will belp thesé houscholds reduce their electricity consumption and their

‘electricity bills. In 2 final module on the IIP, we will ask households to identify various types of
friends and .acqu_ajxitances who live in the same utility district. We will use informbation on the

- residential address of those in the ireatment group and this social networks information to study

‘whether households who are friends or acquaintances of those in, the treatment group but did not
directly receive information change their electricity consuinption behavior after the treatment
group receives our information freatments. Bvidence of such spillover effects would be indirect
evidence that people are feaching their friends about successful strategies for.reducing electricity
consumpion. e ' ' L

v _, If Therbebis credible evidence of such_g‘local Jearning” p_’ffe,ﬁs basé@ on our a sample of
California residential households, then we could use our results to provide recommeéndations 0
 the Air Resources Board about how to design “educational” programs fo residential customers

that redace the eleotricity consumption of the participants and their friends and acquaintances.
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- ‘Project Objectives

The main goal of this project is fo design and condubt a residential field experiment fo

generafe new knowledge concerning what types’ of -information treatments . are effective at
reducing housshold electricity consumption. We plan to test three sets of informational ..

treatments. The exact treatment details will be determined in consultation with the ARB’s staff
and through collaborative interactions with the Califorpia Electricity- Commission as initiated

under its Statement of Work 500-08-024; The first treatment is information about electricity

house, .

_amhance use tramlaied mio electricity. consump’aon For example, how meany kﬂowaﬁ-hours
. .are. consumed per hour of operation of the household’s refrigerator, television, computer, dish

washer and clothes washer. Armed with this. information, -households can be expected 1o be
bétter able to assess the oosts and benefits of various electncity conservation actzvmes m thezr

. The secomi type of mforma’fmn is the J.mpact of the household’s i mcreasmg block tariff on
its monthly electricity bill. Recent California leglsiatmn such ag AB 1763 seeks to provide

* electricity consumers with more transparent information about their monthly electricity bills and

howto lower their expendltw:es Providing households with an undetstanding of where they are
located on. this increasing block price schedule and suggesting eleciricity conservation acticns

 can- ywld significant financial benefifs to the househoid. The third mformatmnal treatment
~ teaches households about theé potential savmgs associated with common energy efficiency
investments, such as compact florescent light bulbs, hlgh—eﬁ_'zmency apphances ceiling and wall ‘

insnlation. The goal of this tceatment is provide householés with better tools to make energy

. efficieficy investments that make sense given their rate-of-fime prefersnce, to'ierance for nsk, and
: Wllimgness to take actions to reduce their elcctncxty cmisu:rnptmn. :

The second. ma;or goal is fo measure whéther there is credible ewdence of “spillover”

" effects such that households teach other households about ways to reduce -their electricity
consumption. Duﬂo and Saez (2003) have recenﬂy presented evidence on refirement planning
that is consistent with the hypothesis that work peers-leam from each other, Such “Jocal
learning” effects in which nezghbors teach neighbors, workers teach fellow wozkers, and friends-
. teach fifends would mean that cost-effective fechniques-can. quickly diffuse across individuals
. and in aggregafe help California to achzeve the AB32 greenhouse gas mltlgam)n goals '

To generate credible estimates of information’s causal role in changmg househoIci

behavior, we must be able to compare comparable households who do and do not-receive this
- iriformation. Idea!ly, thlS mfomaﬁon should be randomly assigned across the populatmn Such

random assignment means that the average. freated honsehold is identical to the average control .., o
" household.and thus.any statistical difference in _electricity consumption behavior between these f

households must be ‘attributable 1o the specific treatment that was offered to the treatment group

. butnot to the control group. In contrast, if households can select and choose whether they want
©to ;teceWe this information, then the typic_ai household who-chooses to take the freatment is likely
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tb_ be more responsive o this information than a random household in Celifornia as a whole. In -
- recent years, economists have. devoted ample attention fo this issue of ‘self-selection and how it
affects our ability ‘to’ make cansal inferences in é\iéluaﬁng_ whether a specific treatment is
_ effective. A feld experiment with random assignment to the treatment status is a. credible

«

strategy for consistently estimating average treafment effects.
- The proposed objectives are the following: -

s To sﬁzdy' {ht?'di_réct xmpact of information on consuﬁxpﬁoﬁ on monthly ‘electricity
" consumpfion : B : E ' ~

e 'To elicit information using a unique Survey we. will design to leamn ébouf residential |
" comsumer impatience, information and knowledge about electricity pricing

".,a To use iﬁfbrmation revealed by our survey to explain differences across hoiiseholds with
respect to their baseline electricity constaption. | ‘ '

s To stady% the role éf peer-to-peer spillover effects 'and “Iccai learning” on anr':omﬁaging'
energy conservation. Do people who are randomly assigned to the {reafment group teach
thieir friends about what they have learned? ' P

Table 1 presents the major tasks that will be accomplished fo achieve the objectives listed above.
_ At the conclusion of the project a final report, and files with relevant information/data used in the
study in % form sujtable for archiving will be submitted to the ARB. The final réport will include
a comprehensive summary-and discussion of all the topics and issues addressed in fhis research
project as well as suggestions for future policy relevant research. Results will also be-
documented as one o% more technical papers published in peer reviewed econemics journals.

Table 1: Dé_scripﬁon of the tasks fo be conducted in fhis project

. Task ;Dé'scriptipn' _

1. Identifya Califor;lia ele_ciric'uﬁﬁt}.f to partner with us to run this ﬁéld- eﬁ:perimerit.

2 Households will be fendomly assigned to a treafment group and a -confrol group.
. Households assigned to the treafment group would feceive an electricity bill insert that -
we would write in consultation with social seience researchers currently working with the
. Califomia Electricity Commiission under SoW 500-08-024. The electric utility would
send out this bill insert as part of a household’s monthly eléctric bill. This bill ‘insert
- would instruct rendomly selected households to go to the Internet and to log on and f11
- ouf our survey questions. B ‘ : L

3 We will write a detailed Infernet survey that can be accessed on the web. This will créate"
' & housebold level data -base. During this 20 rinute survey, households will provide °
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zufarmatzon on their basic somo—demographxcs a.nd the types of- electnczty ccnsuzmng .
dirables in their home. . During the SUrvey the bousehold will receive a tutorial on how
its appliance wse translates into electricity consumption. The household will also be .
instricted on how the tiered electricity pricing system works. Based on the household’s
baseline electricity consumption, we will mform them of how they could change their

. behavior to move to a lower electricify tier. The survey will also génerate house,holc_l
level -information on how households differ with respect to their paﬁence" and rsk. -
aversion. This’ survey will also review poientlal enérgy and electricity savings from

Energy eiiiciency investnents. I order i study peer sprﬂvvez—aﬁccfs;fhe—swey-v&———

ask households to reveal the names and email addresses of good friends who live in the
same service area Who they feel might gain from new infomnation on how 1o reduce their
electricity i:onéumption' We recognize that privacy coﬁcefns zizay discourage some ~
* households from providing this informafion. We will WOI.‘k to write clear langaage that
prompts hausahoids without wolatmg their pnvacy

_For each househoid assigned to the treatment group and the control group, the electric
B utility will provide us with each household’s eleciricity consumption starting three

. ‘ménf.hs before the experiment begins and continuing 6 months after the experiment starts. '
This will yield at least 9 months of data for each household in the experiment. We will
sign. con.ﬁdcnﬁahty agreements promising not to disclose any parthpanfs mformatlon

We will analyze the baseline data for our freatment group and control group

- As time passes for the six months after the start of the, .experiment, the electric uilhty Wﬂl
provide us with each of experiment participants’ monthly electricity consumption. We
will also be provided with infom_atioﬁ on the monthly électricity consumption of -
identified friends of each experiment participant (see Step 3-above). We will. work with
the electric utility to protect the privacy -of individual houscholds. Idesally, the electric
"wtility will be in charge of assigning a unigue identifier to each household so that we can
traceé the household’s mor;&xly electricity consumption over fime without knowing the
head of household’s rizme or other identifying information, We will use multivariate
statistical analysis to test for the causal effects of the treatments we introduce.

Quantification and program evaluation on cost-effectiveniess criteria
Drafi finaf report

9. Prepare and submit final project deliverables . . ; o s “ .
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" Technical Plan
1. Imtrodaction

' The purpose of this experiment is to assess fhe impact of information provision on a
: houseﬁ_olds’ ability to fnemage its -electricity consumption. Electricity ‘consumption is derived-
from a household’s demand for the services ‘provided by elcctricityfusipg appliances—lighting,
. heating, cooling, refrigeration, and tlevision and compufer use aré major electricity consurners
« the household level. However, few households Imow how much electricity each appliance
uses, and this may prevent the household from minimizing ‘the monthly cost of purchasing its
desired bundle of electricity-using seivices. Few households also know about the distribution of
likely energy Savings associated with a number of common enstgy efficiency investments such
as ceiling insuletion, _doulﬁié pane windows, and energy-efficient electric appliénces, "Finally,
few households understand the impa'_c’é on its monthly electiicity bﬂl of the increasing block price
schedule used to compute monthly residential electricity bﬂls for California’s three large
. investor-owned utilities. ' : . - o

" This experiment seeks fo similltaneously- study how treated ‘households alter their
electticity consumption in response to the provision of this information and to examine whether
me@bersi of the same social petwork as this household also: atter their electricit}f consumption,
presumably as a result of indirectly receiving some or all of this same information from the
treated household. S ' :

2. Experimental Design

In order to run our experiment, we need to partner with at least one California electric
utility,. The eleciric utility collects.the monthly electric consumphion data, which is the key -
variable we plan to use to determine whether households are changing their behavior in the face .
of the freatments' we introduce. ~The electric’ ufilify is also. a credible proven entity to each .
" household. All household are likely to open their monthly electricity bill, and in collaboration -
with social scientists from CEC SoW 500-024-08 we will design. audienée—speciﬁc‘inserts' with *
the maximum probability of being read.” . ' ' £ o

Our field experiment will quantify the extent to which the lack of information about how
appliance use translates into electricity consumption, knowledge of the form of the nonlinear

price schedule faced by the household, and the lack of information about the costs'and benefits .

. of investing in vatious eneigy efficiency stiategies- impacts Californian housebold electdeity -~ T

demand. If our informafion treatments are shown fo reduse a households® demand for electricity
and the demend of its peers, then targeted energy education programs are likely to be a low-cost
option for Califernia to achieve ifs greenhouse gas emissions reduction goals under AB32. As
stated in the September 2008, California Public Utility Comrnission document titled California
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' . Long Term Efﬁcxency S&aﬁegc Plan, efforts to encourage energy eﬁiczency will be-a key' -
"emphasw of oncromg policy. Our expenmental deszgn oﬁ’ers a credzbie approach for 1deutzﬁrmg
. eﬁ“ect:va treatments . _ L

. We now [ay ont the major steps of conducimg owr proposed expenment The:sc steps are
based on the assumption that we have identified electric uiilities within California who will work .-
with us on conducting our expenment. We are highiy optimistic that'we will be able fo identify

$uch partmers. AB32 wﬂl create strong incenitives for the state s elec’mc utlhtles to seek out
Creative methods for Teducing residentiat wnd comme coRstmption have

_already been in touch with the Sacramento Municipal Utzkty D1str1:>t, Pam_ﬁc Gas and Blectuc
‘and Soutbem California Edlson as potentlal Imhty pariners for our experiment. :

Step#l: : Choosiﬁg our saimple.

In Step #3 below we dzscuss how we will use an Infernet Survey 1o smultaneously learn
gbout households who. participate in our field expenment and o teach them relevant facts about
their current electnczty consumption. ‘We recognize that households differ with respect to their-
Tnternet access. Some households own computers and have & medem and/or. broadband Intemet
connection, while other. hotiseholds may not own a personzl compui:er If we were to ignore this

. ' fact-in deciding which households to send bill inserts to, our study is likely to ovcr—sample
- . -computer Titerate people. Those households ‘with computers would be more likely fo visit the

web-site fo take our survey if they reccrv‘ed our bill insert, whereas those without a computer or:
internet access in their home would be léss likely-to visit our web-site and participate. in the

" survey. Inferences based on such 3 sample would be unhkeiy to generalme fo ’rhe pOpU]&UOIl of

utlhty customers.
" "To address this issue, we plan to emp]oy 2 stranﬁed samphng process that over—samples
geograpluc areas “whiere we know households can easily obtain access to the Internet through
public libraties or other easﬂy—accessxble venues. We will prowde instructions for accessing the
Inteipet through these venues om the bill inserts. Because we are measyring -the impact-of
information provision on electricity consumptzon for households financially motivated to reduce

" their electricity consumption, we will also stratify our sample to focus on geograpluc areas with

single family or multi-family dwellings where the occupant pays their own: electricity bill. This

_sampling scheme will be demgned 1o achieve the highest possible expected response rate to our.

bill inserts and fo ensure that the largest possible number of households in our treatment and
control groups are metered and’ pay their own electricity bﬁl rather than havmg it included in

i thexrrent. R R o : sl ey

" Because each Califomia household’s res1den11a1 su'eet addiess can be geocodsd*ib
determine which census tract and which census block the household lives in, we' can use
mfoxmaimn from ‘the 2000.Census of Pepuiation and Housmg o Imk detaﬂed demographic
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* snforaation for their census tract and census block to each household we might sample. This’
i formztion will allow s fo stratify our. sample based on the fype of dwellings that exist in that -
census tract or census block. We can also use. this information to measure which demographic
factors for that household’s census tract or census block predict a preater probability of non-
' response to our bill insert. There are variety of statistical methods that we can empiéy to control
" for the impact on non-random response to ouf bill inserts that will make use of the dereographic
:nformation from the 2000 Census of Population and Housing. ' . o

We also plan to use the 2003 Current Population Survey (CES) to measure the 'prob'abi]_i."tjf
that each household that we might send a bill insert to owns a computer. The CPS isa nationally
represeniative survey that asks a nousehold whether its members have a personal computer and . .
whethet they have internet acoess.”. We can use this dataset 16 estimiate a probability model to
determine how household demographics collected by the CPS su_bh as age, education, et‘tmicifty' ,
are associated with the probability of having Internet access. These regression- coefficients
' (estimated using the CPS.data) will provide us with ancther way fo assess the extent to which
non-response to our bill insert is systematic. For examplé, we can’ compare the frequency of
* DOn-TESpODSE ‘88 predicted by dafa from, the CPS to the frequency of non-résponsa that we
' observe in our sample for the same demographics. o .

Once we have selected a stratified sample to focus on dwellings where the occupants
 must pay their electricity bill and regions where those that do not have'in-home Intemet access
. haveé nearby public access to the Infernetf, we will ask the electric utility to randomly’ select at
E feast 2,000 househélds according to this sampling scheme and to p);ovic_ie'us with their monthly .
 glectricity data for at least the three months of electricity consumption.prior to the start of the ~
. experiment. To minimize that number of households that do not respond to the bill inserts, we
will work with the electric utilify to schedule seversl rounds of follow-up phone calls to these
households ‘asking them to comiplete the survey and giving verbal instructions to those
households needing diréctions to a public location to access the Inferhet. " The first round of
follow-up phone calls will occur within a week of mailing-out the bills and-a seoori_d—mﬁnd of’
follow-up calls will occur a week later. ' ' '

Step#2 Randomization

We will randomly assign the selected households to the ‘treatrent group and _the. confrol

»+ ‘group. Those households assigned to the control group will receive no information fromus .

during the experiment. Thiscicsing that we will be using information on their monthly ale_ctriéify_ o
conmnpﬁbﬁ to them would clearly undermiine the 'validity of our approach to estimating the
population treatment effect. Households in the treatment groups will be directed fo a web-page -
through a bill insert that promises a pre-specified credit of $25 to $75 applied to their next

! See-h’ctv://w%z»fw.deﬂsus.g'ov/nopuiatioh/wwW/socdemo/comwter‘himl
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month’s electricity bill afﬁex complenng the Web survey and electncxty education process: - We -
plan to- randomly choose numbers for the value ofthe paymcnt so that the avcrage payment to all -

" treated households is '$35. By varymg the magmwde of the bonus for par&clpmmg in our survey,

thig allows us to implement statistical techmques that correct our. treatment effect estimates to
scoount for the fact that some electricity customers that are a531g113d to our treatmept group may

"choose not to be freated by declining to take | our survey. We’ suspect that houseliolds receiving
the promise of a higher payment will have & smaller probability of deciding not to complete the
survey We do hot believe that the size of the payment offered should nnpact the electrchcy '

~ consumption reduction that the ncus‘h‘o*lﬂ

-makes this variable an ideal one fo confrol for the household’s decision to- complete our web-
survey. in compuhng our estimate of the popuiaizon Lreaimeut effect. Similar to the contfol '
group, the treatment group will not know that thcy are participating in an experiment. The
eleciric utility will truthfully inform them that the survey they will fill out will provide useful
mfonnatzon that will allow fhc utlhfy fo improve the design of its energy efficiency program.

. Step #3: Survey Design én& Data Collection

The first section of the Web survey wdl focus on coHectmg demographw mformahon and’
other housmg structure information such as the size of the housing unit, the pumber of bedrooms
total square footage, and whether the household is an owner- or renfer. Information on the
" composition of the occupants of the dwelling will also be collected such as the age; sex, and
educaﬁon level of each’ occupant, including the one completing the survey. We intend that the’
survey will ‘be filled out by an adult in the household. The survey will be designed m_‘
‘comsultation with other social sczennsfs to increase’ the Hkelihood. that households accuately

" reveal sensitive information such as income. We will pre-test ‘on how to ask such delicate

questzons and we will use inforination on the household’s census block’s characteristics based on
the year 2000 Census of Populatzon and Housmg ‘Thé Census pmvzdes information on average
household income by census block ' »

. The survey will then review the computatmn of the household’s electricity bills over the
past three months. “The household will be introduced to the structure of the increasing block -
price structure and the housebold’s e}ectncxty consmnpuon for cach of these months will be'
" placed-on this price schedule. Here we will mike. use of the consumption data provided to us by
the partner utility to place the customer’s actual consumptmn for the past three months on this

price schedule, so the household can see how actions ‘intended, to reduce its elechricity

: consumptlon could translate into much Jower elec‘alclty bills if it moved to lower pncmg tier:

- The survey vgill then ggthcr_infoﬂnaﬁon on the hmxsehold’s‘ apphance holdings and

appliance use. Ideally, we can gather sufficient {nformation about the appliances owned to

obfain credible estimates of the amount of electricity. consumed as a result of the household using

e r sttt vt s o Sh2n
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each appliénce. We hope to gather detailed enough information about these appliasices to be able
accurately mebsurs the kilowatt-hours of electricity consumed per hour of use for each of the
major -appliances and relay this infosmation to the custorser. We would alse fike to ledrn the =
baseline utilization of each major:appliarice used by the household. For exampie,. does the
houschold head leave his or her computer on 24 hours a dey and only use it 2 hours per day?
How. many hours a day does the household have the televisioﬁ on? How many times a week
dos the household run their dishwashes or clothes washer and dryer?

In this survey phase’s final segment, we will use the information on appliance u_sé and -
_appliance holdings to provide recommendations for the household to alter its consumption to
reduce their monthly electricity bill. For example, the househ@lci could be told if they rom their.
dishwasher every other day as opposed to every day this could reduce their monthly electricity
kil by are certain amount, plus or minus some standard error.  This can be accomplished by~
showing the household’s previous. month consumption and where it is located on the increasing
block structure and then showiﬁg’ the likely new consumption level as a result of the behavioral

The second phase of the web sutvey will ask households about their p:eferenées for
hypothetical energy efficiency investments. Rﬁsearcheré'such‘ as Lutzenhiser (1993) have
offered several plausible explanations for why households do not embrace seemingly cost- -
N effoctive straiegies for reducing .their electricity consumiption. - We seek o use our field
experiment to fest some of these hypotheses. Households would first be offered options for
guaranteed energy fsa.x{-}ngs and up—ﬁ:oi;t costs and ongoing costs to achieve them. The goal of
these questions is to obtain an estimate of the household’s risk-free rate?of—time preference, how

" many dollars the household is willing to pay today to obfain a dollar with certainty et different
dstes in the futore. Then housebolds will Be- asked zbout their preferences for hypothetical .
uncertain lotteries. For example, in the simplest loftery the household might be offered to choose

" between $100 for sure ‘or 2 50% chanoe of winning $200 and a 50% chance of winning $0.

While these two lot'teries have the same expécted value, a risk averse perébn would choosethe =~ .
sure thing. ‘These questions are designed to 2ssess the household’s degree of risk aversion for

: énerg'j—efﬁcie_:ncy investments. ' Rinally, the household would be asked about their éieferences
over hypothetical lotteries for exergy, savings that they can achieve through their own efforts.
For example, a 10% energy ‘savings if the household can wash dishes every other,day, versus
every day. S

o The household would then be asked for their assessment of the likelihood that they will -
be able to-take these actions and thereby achieve these energy savings. These questions' are
designed to jointly quantify the household’s rate-of-time preference, degree of risk aversion and
opporhmity- cost of time to fake action fo. reduce their electricity consimption. These
hypothetical energy savings will be designed to be as realistic as possible for the household’s
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: ' 'actual dwellmg and- apphance stock. Households will-be nofiffed of th:s mtezmon. The goal of

| this portion of the survey is.fo allow the household to make more informed decision about the

‘ ) dxsmbutmn of beneﬁts and-costs associated with several common energy eﬁiclency investments.

1 " The thll'd phase of the s:urvcy Wx}l ask households about three classes of peers that might

| benefit from the information they obtained from this web 'survey. Households will then be asked
%o provide the g-mafl addresses and mailing addresses of three peers from three separate groups:
(1) those at work, (2) those that live nearby, and (3) tbelr closcst friends. One way to deszgn this

" -ARBIUCLA
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-portion of the Survey iS [0 1ICICASE TIe 1INaucial: Teward peid-to-tiesehouseholds for Evu.lu.s
households in each of these groups to visit the web-site and take a version of the. web-survey that
does not include this third component. To the extent possible, the monthly consumptzon of ail
households listed by this initial household—those that visit the web-site and those that do not—
Wﬂl then be followed both before and after the intervention of wsxtmg the web—mte

To guarantee that. we have a hlgh quality survey, we VVIH ‘pay careful attenﬁon to fhe
insights frorh ongoing research takmg place at the California Energy Commission. We
understand that Dr. Loren Lutzenhiser is' conducting research on how a household’s atfitudes
impact their electricity cansumptzom We plan to' incorporate the lessons learned from’ this
California Electncity Commission research (SOW 500-02048) into the d&cxgn of our survey.

We wﬂ extensively pre’cest thls survey using our stidents at UCLA and Stanford to see
" how they respond fo it and we will vse their feedback to improve it before we launch it in the
fieJd. We will also work closely with the electric ufility fo see if they are confident. that ’cheu

’ customers wﬂl understand otir questions a.nd are likely to provzée hxgh quality, accutate answers.

‘3. Empirical Analysis
B Cr@s‘s-Section&f Apalysis

Our household level survey w111 yield unique data on househoid demographlcs
household endowmients of different ’types of electricity consuming durables, and new estimates
of each household’s patience and risk aversion. In our first step of the research, we will use this
_ information and baseline electricity consumptlon data from the electric utility to study af a point
in time what i the relationship between’ household clectncﬁy consumption, and household
- -demographics, durables endowments houschold patience and risk aversion. Define Electrzczty, goe
as household j’s elccmczty consumption in month -1 (the month before our experiment begins).

For the subset of households asmgned to the treafment group Who choose to participate in oW

‘ survey, we wﬂl estimate:



)

© ARB/UCEA

Agreement No. 08-325 . .

o , R e ' EXHIBIT A, ATTACHMENT 1 !
: . © Page 140f 37

Electricity.; = ¢ + yy«Demographics + ;zzfrPatienceﬂfzg-iRis'kAﬁer‘Sibn + Ups

. '+ This cross-sectional regression will be useful for directly -'t‘?sﬁng for the mole of
impatience and risk aversion in explaining why households differ with respect to their electricity
' coﬁsmni:ﬁon» We hypoﬂzesize that impatient households and risk averse households should be
less likely to purchase. new expensive but energy efficient durablés and this should directly
transiate into higher electricity consumption holding. other demographic factors constant.
Ordinary least squares estimates of 2 and p3 provide a diré(;t test of this claim. In addition to
estimating this cross-sectional regression, we will run additional cross-sectional regressions
. where we use our demographic measures  such -as household head. a&uc?ﬁonal attainment fo
" predict patiencé'and risk aversion. - This chould be usefiz] information for the AR as it predicts

how household electricity -consuntption will evolve as populationi demographics change over
time. ' S ' - .

" Lengitadinal Analysis

We anticipaté that the electric utility will provide us with at least 9 months of r’nonthiy
 electricity data per household- "I‘his dypamic data is a crucial input in allowibg us to stqdying the

‘  conseguences of the randomized treatments that ‘we . introduce. We will merge our household

" level baseline survey data fo the electric utility’s monthly household electricity data to creite a
longi.tﬁ(iinal data set. The key point is that this data set allows us to follow a given household’s’
electricity consumption over time and we . obseive the electricity consumption. of multiple
" households af any point in time. . " ' : "

We will use this longitudinal data to 'iinplement a straightforward difference Of
“beforefafier”- comparisons " for households randomly assighed fo the treatment group. and
household assigned to the control group. The difference in consumption for households in the
confrol groups accounts for background trends. in monthly. consumption unrelated to” the
treatment and the different in consumption of the treatment group contains this background trend '
and the treatment efféct, so that the difference between beforefafter diﬁerégce for-the treatrnent -

group and the before/after difference for the chntrol group is our estimate: of the treatment efié_ct:_ -
We now expand on this point by introducing some algebra. ' ’

Define Electricitym as household j’s electricity consumption.in month m. For sﬁnﬁiicity :

assumeé that months are measured relative to the-start of the experiment. If the experiment starfs oo :

in July 2009 then in that monthm equals 0.

. - In evaluating which teatments are effective, ou'r key outcome indicator is Electricityj. -
We model 'househoid, monthly electricity consurnption. as a function of a time invarant -
" household fixed effect,-0; and a monthly fixed effect 0. The household fixed effect explicitly h
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._acknowledges that households differ with respeot to ime mvanant attribufes such as household
Jifetime savings and wealth, and the specific fype of home they live in. The monthly fixed -
effects acknowledge that over time as weatber cfxanges that households will chmge ’rhmr )
" elecmclty consurnption. Note that this monthly fixed effect does #ot have a household subscript. B
W¢ assume that conttol and tzea.tment households respond n The same way to.events that vary
over time within the same electric utility service area..

. . Ind linear regreséioq framework, we modél bouéehdid mﬁntﬁiy electricity consumption as:

Electricity, = % - | +0n + B*Tream'enijm + U},,,

= : " In this equation Treatmenty, is an indicator varmble thai equals one if household j is in the.
freatment group in month m. Iis important to note that this variable varies acrToss households
because some. househ@lds are randomly assigned fo tréatment while some are not.. For any
- household asszgned to the treatment group, this variable also varies over time as we dbsérve the
household’s electricity consumption before the sxpcnment begins. The variable U, represents
- unobserved time varymg éetennumts of electricity oonsumptlon for household j in month m.

 We use this regressmn framework to estimate the anergy cunsumptzon change caused by our

mformahon treatments. For a given treatment, if we cannot reject the .null hypotheszs that

. equals zero then we wﬂl conclude that this treaiment is not effcctwe at feducing household
elecincxty consumptxon

. Our econometric téchnigues fepresent a “double-differeiice” experiimental design with random -
assignment to treatment. To appreciate this point, consider the average change between month 0 --

. and month m in electricity consumption for households who are randomly assigned to the conirol.
group (i.e., the Treatment indicator variable équals 0). Define E() s the expectations operator.
By assumption B(Uj,) equals zero. 'We normalize ¢y 1o equal zero: :

E(Ezebtrici&conyg[m—EI@C{?’Z.CI'Z}}W";,&.[,U) = .u'm
This. cquatxon represeuts the ‘%efom/aﬂ > comparison for households assigned to the confrol

group. In confrast, consider ‘the average eleciricity change in behavior between rnon‘ch 0 and
- month m for households randomly 3331gned to the freatment gtoup : : '

S .E(Elecmcz&,mmmm—Elecmcdymam,g) = am'.+. ﬂ

“ "This eq@xon hi‘g‘h‘hghts How the treated group’s “before{aﬁer average change dxﬁ‘ers fmm the -~
“before/afte average change for the control group. :
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The key_,fole played by f as the key evaluation parameter becomes clear from. calculating the
© “double difference”; T e

E(EleCtricity veamertom — EleCtriciYveatmem) - E(Electrictysompoim— Blectvicityomsod =B

Inhiitively, ﬁ.rapresenfs the aveiage change in energy consumption for the freatment
sroup relative to the conirol group. "For example, if both the- treatment proup and the control
" group on average increased their electricity consurnption by three units, then £ would equal zéro.

. “The control group’s average change in electricity consumption provides a counter-factual
“measure of what the treatment group’s average change in electricity consumption would have
been bad the treatment group not been treated. L : :

© In implementing our empirical strategy, we recognize that some households who are
randomly assigned o the treatment group may choose to not fill out our survey. We will observe ‘
" the electricity consumption dynamics both for-households a.ésigzied to the treatment group who'™
do and do not fill out our survey.” By randoraly assigning 2 bonus for filling out our survey, we
expect that we will induce soibe households assigned fo the treatment group to fill out the
survey. For the set of households randomly assigned to the treatment group, we will estimate a.
survey participation equation. to éstimate the role that the bonus plays in increasing the
probability that a randomd. household fills out the survey. THis participation equation is a key
input in providing us with & robustness fest for our estimates. This information will allow us to
 test how our treatment effects estimates éare affected by explicitly incorporafing a selection
correction. . . ‘ - ' -

. We Wﬂl also use the information collected on the household’s - demographic
characteristics, raie of time p'reference,. and degree of risk avers_ibn to measure the extent fo

* which our treatment effect differs across households as a function of these vaziables. ‘To do this,
we will estimate regressions of the form’ : ' -

Electricitym = & +Um + fr*Treatmenty, + Ba*Survey*Treatmentyy + Upn

where Survey; is the value of a survey varigble such as the household’s income, its rate of time
preference, or degree of risk aversion. For this linear regression model, the treatment effect now
varies with the value of Survey;. Specifically, it is equal to: f + B*Survey; For example, if
. Survey; is efual to the natural logarithm of household j’s annual income, then if B and By are- .
. nepative, higher income households experience a larger electricity consumption reduction'asa = = .
result of our information treatment. Understanding the determinants of the heterogeneity in our
treatment effect can help to design information-provision prograros that achieve the greatest
. possible consumption reduction. o - : ' ‘
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4 Testmg for Peer Eﬁ’ects o

. Rccaﬂ that for each household j j in the treatment group we wﬂi know theu" street address
and thus can identify their closest residential neighbors. We will ask the electric’ uﬁhty o
provide us with monthly electricity consumption data for households who Jive very, close to the-
freated households If trested households speak to their neighbors, then peer to peer leaming
- could be taking place in the mmdenﬁal community. In addition, for each household who fills omt
“our survey, we will ask them to Ldenﬁfy 3 10.5 friends by providing us with each friend’s emeil '

—and mailing address mformeton We witl ﬁse-mformazmraﬂd-askﬂﬁie—eieséﬂe—&dﬁ%y%a—pfewée—“n——-
us with monthly eleciricity cousumpuon for this group Call tb_ls set of househoids the “Hiends™.

. Our mduect test, of “peer effeots” is to pool the elacmcxty consumptzon data of those -
households randomly assigned to the control group with the dafa from the “frzends” sample (or :
the resuienfzal nei ghbor sample) and to estimate ’dns linear regression. s

Electr l'Cfl'J’jm = Ug + oy + §*Fnend Treatmientm + Up

In this regression, the mdlcator variable Friend Treatmem‘,m equals ome }_f person j was
identified as a fiiend of & member of the treatment group and by month m the treatment has taken
place. This variable equals zero if the household was randomly assigned to the’ conirol group

- and is not identified as a friend of anyone in the n*eaimcn‘z group. Friend Treatment also equals
‘zerd if the treated household has not beeh treated in the month i in question. After all, a fiiend
cannot teach you something that he has not yet been taught. Note that friends.of people in the
treatment group receive no direct information. from ws. Statistical evidence of ‘peer to peer
learning would be if 8 is sfatistically significant and less than zero. We will repeat this same

. approach in order to fest whether residential heighbors are learning from their nexghbors who are

randomly assigned to the treatment group. : :

‘It is imporiant to nofe that by creating a high quality Intemet Instructional Presentation,
we are more likely to find credible evidence of peer 1o peer learning. Ifa fiiend recognizes that -
be has had a valuable educational experience, then he is more likely to tell his i‘hends about this
VErsus 1f he feels that he has wasted his time on & meaningless achwty

: In an extension of our peer effects design, we will introduce one’ mote randomization for
 the set of households who are assigned to the treatment group. For a subset of these households,’ ' ,
- we will asszgn them to a “prompt” gronp. For this subset of treated households, we will actively .. . U e
encourage them fo talk to the friends they have named fo teach thém about What they have == |
" ledined.” For the Gther hiouseholds in the treatment group we will not prompt them‘to"calk‘to thefr—-—
friends. This £X0genous variation will provide direct evidence on whether electric utilities can

‘ mobzhze social ne’cﬂmrks to achieve elcctnctty consumphon reductions.
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. Relevant Prior Literature

: . literature has examined the determinants of residential electricity
consumption. Our reference list below provides the start' of & comprehensive list of studies

A long empirical

" conducted in the 1970s, 1980s, 1990s and recently examining the role of ‘economic incentives,
_information, and psyc_;hoiogical influences in determining residential electricity consumption. In.

this selective literature review, we highlight jusi a subset of these papers.. .
Our survey Wiil provide unii;ue household level data.on how households. differ with
respect to their patience (L.e the willingness to sacrifice a dollar today to save more than a dollar
in the future) and their degree of risk aversion. An ongoing economics literémre has investigated
the role of patience in determining energy efficiency investoents. Maﬁy energy efficient
durables such as refrigérators and ait conditioning upits cost more up front but require less

" eléciricity later. Economists have studied household choices over these different durables and

concluded that people reveal a high rate of impatience (Hausman (1979} Frederick,
[ oewenstein, and O'Donoghue (2002), - Hassett and Metcalf (1993), Howarth and Sanstad
(1995), Train (1995)). Impatience may be an ‘explanation for the “energy paradox” that green
durables and practices that energy engincers advocate have only slowly diffused across actual

households (see Sanstadt, Hanemann, & Aufﬂ}émmgr, 2006, Biggart and Lutzénhisér (2007) for
.“a review). By quantifying progies for honsehold patience, we will evaluate whether more patient ’
pebple consure less electricity at the baseline and respond differently to our randomly assigned -

treatments than the average person. .-

A large psychology literature bas examined how households Tespond to information,
leamning and reinforcenent about energy consumption issues (Seligman, Becker, and Darley
1981, Bster and Wipeif "1982). Based' on l:us comprehensive survey, Lufzenhiser (1993)
emphasizes that energy “illiteracy” is an important determinant of elegtricitj" consumption. Our
field experiment will contribute to this literature by directly testing this claim. Ifthis staternent
is true, then our information freatrnents on the energy pricing tier system and the relationship -
between appliance utilization and electricity consumption should both help tfo  reduce
consumption. These findings will contribute o earlier empirical work by Wilhite and Ling

(1993) znd Darby (2006).

Today, we are aware of one other information based approach in California that intends . 1.~

to change household electricity behavior. In a parmership between the for profit company
Posifive Energy-and the Sactemento Municipal Utility District, households aré randomly chosen .

. to receive & statement alerting them about their monthly electricity consumption over the last 12 b'
months and using 2 graphical - format these treated howseholds see a comparison of their
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elecmcxty oonsump‘hon trends reiahve to their cim:est ras1denﬁa1 nezghbors Using elecmcrty
consimption data provided by SMUD, P031t1ve Energy’s “treatments” are estimated fo reduce
electricity consumptmn by 2. 4% (dlSCHSSlOH with Bruce Ccmoéréé ‘af SMUD and Alex Laskey,
. President of Positive Energy). Matthew Kahn is involved i in ongomg conversaiwns with Alex

" Laskey, the President of Positive Energy, fo find common ground where we can work with each

" other. - It is important to note that the Positive Energy team is focusing on social pressure (Le.’
Keeping Up with the Jonses) as a means to change behavior. In confrast, our experiment focuses .
on the role of different types of information (L. the non—]ineaér‘prieing structure) and we are

g} wum?

zmerestea in esting for tiv roleof social metworks beyond one’s wadvuum netghbers:

A’s prescnted in Secﬁon 4.4, our field expeﬁment will allow us to test for peer spillovers.
Recently cconomlsts have devoted ample aftention for testing for peer learmng in many different
confexts. Duﬂo and Saez (2003) exainine how workers employed at the same department ot a

major research university respond te refirement planning information. They conducted a feld
" -experiment in which a group of employees were randomly assigned to receive a reﬁremént_
education lesson on financial planning. They document that workers in the same department
_ who were not assigned to the treatment group may have learned about the benefits of enrolling in
- .a tax deferred account ret:rement plan from their fnends who were randomly asszgned to the
treatment group. : :
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. Energy Savmgs Goals for Energy Efficiency Programs’In Cczlzfornza. Staff report prepared in
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Strategic Plan. .
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- Consum. Res. 5 82-88. :

Darby, S. 2006, The Effectiveness of Feedbaclc on. Energy Consumpfion: A Rewew for DEFRA
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Dennis, M L, EJ. Soderstrom, W.S. Koncinski, B. Cavanaugh 1590, Effective dzssemmatzon of
energy related mformaﬁon American Psycko[ogwt 45 (10) 110911 17 o

.. Diliman, D. A, Rosa, E A, Dﬂlman, AR 1983 Life-style and home energy conservaj:xon in the’
- US. I Econ. Psychol 3:209-315. ’

Duﬂo, Bsther and Emmanuel Sacz 2003 The Role of Information and Social Interaﬁﬁéns in
Retirement Plan Decisions: Evidente From a Randomized Expenment" Quarterly Journal of
Economics, 118, 2003, 815—842 . : :

Fredenck, Shane and George Loewenstem, Ted O’Donoghue 2002. “Time Dlscountmg ami

-‘Time Praference A Critical Review.” Jowrnal of Economzc Literature Vol. XL, Jime: 351-401

Gately, Dcrmot 1980. "Individnal Discount Rates and the Purchase and Uahzatxon of Energy-
" using Dnrables Comment." Bell Journal of Economics (11) 3, Spring, pp 3‘73—4

Hassett, Kevin A., and lebert E. Mefcalf. 1993 “Energy oonservatlon mvesfment Do
consumers discount the future correctly?” Energy Policy 21 (6): 710—716 :

Hausman, J erry 1979. “Indmdual Discount Rates and the Pw:chase and Utilization of Energy—

;,,Usmg Du.ra,bles » Belf Joumal of Economzcs 10 (1) 33 54

Hayes, S.C, J.D. Cone 1977 Reducmg residential electricity -energy use: payments
mfomatmn, and feedback Joumal of Applied Behawor Analysis 10 425-435.

Heberlein, T. A., Waminer, G. K. 1982 The influence of price and attitude on shifting resxdennal
electricity consumptlon from on to off-peak penods J. Econ. Psychol 4:107-30.
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. Howarth, Richard B. and Alan I—I Sansta& 1995 "Dzscount Rates and Ene:rgy Effi cxency
Contemporary Economzc?oizcy 13 {3) (Juiy), 101 109 ‘

Lutzenhzser L. 1993, Social and- Behavmral ASpec'cs of Bnergy Use. Anmzal Revzew of Energy -
and the Envzrorzment Ig(i) 247—89

- Macey, S. M., Brown, M. A, 1983. Reszdennal energy conservanon The role of past expeneuce :
in repetztwe household behavior. Environ. Behay, 15(2):123-41. ‘
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I\/ﬁdden, C. J. H., Meter, J. E., Weening, M. . Zlevennk, H I A 1983. Usmg feedback;
reinforcement & information fo reduce energy consumpton in households J. Econ. Psychol.
3:65-86. . . . -

Olsen M. E. 1981. Consumer amtudes toward energy conscrvailon J. Soc. Issues 37. 108 31

R_ttchie B, McDougail G. '1985. Designing and markeang consumer energy conservatzon"
pohczcs and programs: ‘imphcanons from a decade of reseatch. J. Public Policy Mark. 4:14-

" Sanstad, Alan H. 1993, “Consumer Encrgy Research A Cnﬁoal Survsy ¢ Lawrence Berkeley
Laboratory LBL~33555/UC- 350

: Sohlpper L, Bartlett S, Hawk D,Vine E. 1989 Lmkmg hfe—s‘cyies and energy use: a mafter of
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'Schuhz PW. 1999 Chéanging behavior Wzth normative feedbaok mtchentzons a8 ﬁeld expenmen’t
- of curbside recychng Basic Appl. Soc: Psychol 21:25-36. ,

'Sehgman C., Becker, L. J. , Darley, J..M. 1981, Encouragmg reSIdentLal energy conserva’non _
through fecdbazk In Adv. Envzron. Psychol ed. Al 4 ‘

. Seligman, C. J.M. Darley, 1977, Feedback as a means of decreasmg remdentlal energy-
- copsumption, Jowrzal of Applied Psychology 62 363—368

“Sehgman C, ‘Becker L} Darley TM.. '1978. BehaworaL anproaches to reszdenual ‘energy.

-conservation. Energy Build, 1:325-37."

Stem, P. C. 1992 What psychology knows about energy conservatlon Am. Psychol 47 122432

. Stem, P, C., Aronson E, eds. 1984. Energy Use: The Human Dimension. Washington, DC Na‘d
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Stern, P. C., Aronson, E, Darley, 3. M Hil, D. H H_mst, E., et al 1986. The eﬁectzveness of
mcentzves for res1denhal energy—conservatwn Eval Rev. 10 147-76. - : )

. Train, Kennef:h 1985 “Dhscount Rates in Consumers Energy—Rﬁla’ced Decw,wns A Rewew of

* the Literature.” Energy 10 (12} 1243-1253.

- _ residential buﬁdmgs Am Psychol 38: 435—44

Van Homvelmgen, LT, “WE. Van Raaij, 1989, The effect of goal setting and daﬂy eiectromc-
feedback on m—hcme energy use, Jowrnal of Consumer Research 16 98—105 v

Vme Edward L. 1994, TheHuman D:menszon of Program Evaluaﬁon Energy, 1902), 165—}78., ‘
' Wilhite H., Ling, R. 1992 The effects of better billing feedback on electrical oonsmnptzon A
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- Yates, S. M., Aronson, . B 1983, A social psychologlcal perspecth on energy— oonscrvaﬁcn in

I



ARBIUCLA |

_ Agreemént No. 08-325

EXHIBIT A, ATTACHMENT 1' 1
. Page 23 of 37

-+ pxodox yetny HEEN

- ~..
8 |
| L]
9 |
* _; ......... _ ........... _. -
1
1]
ol on el il erli m ]y D6l sl o) ol s|l vl el 2| H_wagz_h N
’ .moﬁﬁgﬁg gcomo.a RE..H ﬂﬁnﬁm pue oummoﬁ ; 6 V8B, .
. wodsypergyerq g R,
-~ %@o& [EOTISTES SYRIITISE PUR QNQWBA isel
. 33 %ﬁoﬁoﬁu yuonbasqns yo mﬁnoamgo%oo ERCAN
- BB OUYASBQ B.%é Cysey,
sdoAms Eﬁmﬁoo sjeptodsey] Sy yseY,
' .a»gn. sod pue ojupk g vser,
- 1I0SUL [Y1q. [TBWY PUB SULA 17 NSBL
o Armn omosye @EBE .; ey,
U R S sHom% 888:3%9?33&.

m
I
_
i

+




ARB/UCLA .

- Agresment No

.08-325 .

EXHIBIT A, ATTACHMENT 1.

Page 24 of.37

A

|F0VE | age

|F8on | BLT oL

W [ | 09

t.tl.)

{791 __ e _

.woa_ﬁ o

framemre

__Iol!_rll_maL b..

i

w:=,==,ﬂwmmuw L

T a—

__ §

f:@ 1o

prenes v

.;40 ;o

i 9

;A

e;gwi_o

__E_ ;

_

we eoCerr

085z

oy |[ ov

N

O

_~

i3

ov | o __ 0 _ o _w.%u_ ov.

kou«wﬁuﬂ&! _

ROt T e LT e

\T o . _wmaz.mm.mw}z.._

. Seiom ‘g

I Ec“ppw_

:o

?_,5

i 0

v | ov |[oF

’)«c.r. o

o

08

HEN

o]

Lo -lfo

]

Fomreim

N [

0 -

5|

o5

ettt tseay

lto fio

T

[o TJree i

o1

ToyednsanT]

o ro-

"

I

T

o e )

o Jz |

© T edisunig ;

O;EI__D

flo Jie )t

lior |t

R ||

eSS ey

{
o

[

%E
Kq sy (103,

0 Jo 1o

(voneogisserD
PUE ourEN) [OUNOLINY

3
1

ety

...-1 .......»...—.....I

JEs e i-u._,m: 7 w

L

{;.::4«‘,,-

T




- ARB/UCLA @ ~
Agreement No. 08-325

EXH&BIT A, ATTACHMENT.1

Page 250f 37 -

v Pro;eet Management Pkm

- Key Personnel

Dr. Matthew E. Kahn will serve as the Principal Investigatc;r for the project. Dr. Kahn
will co-ordinate working with the electric ntility; and designing the Internet Survey. He will’
work with the reséarch team o analyze the data that the suivey generates when merged with the

-electric wiility’s data records. He has published papcrs on energy demand by residential

ity

2 hﬁp //press princeton.edu/tities/§734 . html

Trouseholds and gasoling and public Tansit demand. Rziny bas shedied the consequences ot social

. networks in.a variety of setfings. This work has been published i the American Economm

Review and just recently in a new book pubhshed by Princefon Umverszty Prcss

Dr. Kahnisa Professor at UCLA’s Instltute of the Envzromnent, the Department of

- Econoraics and the Department of Public Policy. He is a Research Associate of the Naiional
Bureau of Economic Research (NBER). In £211 2008, he was niamed as a member of the Air

Resources Board’s Research Screening Committee. He is the author of the 2006 book, Green
Cities: Urban Growth and the Environment (Brookmgs Instifution Prws) He received his Ph.D.
degres in Beonomiics from the University of Chicago in 1993. Before j joining UCLA in J anuary
2007, he served on the faculty at Columbia University and the Fletcher School at Tufts

: Umvers1ty He has served as a Visiting Professor-at Harvard and Stanford.

: Dr.hPrank A. Wolak will also serve as a Principal Investigator. Dr. Wolakisthe
Holbrook Working Professor of Commodity Price Studies in the Department of Economics at
Stanford University. ‘He will work on all of the pmject’s tasks. .

- Frank Wolak has experience in conduchng and evaliating energy expenments in }ns

2006 paper fitled Residential Customer Response to Real-Time Pricing: The Anaheim Critical-

Peak Pricing Expenment, Wolak used an experimental design to evaluatc how effective critical
peak time pricing is for reducing household electricity consumption. * He is the Chairman of the - -

_Market Surveillance Committee of the California Indépendent System Operator for electricity.

supply industry in California. He is a visiting scholar at University of California Energy Institute
and a Research Associate of the National Burean of Ecoz.zomlc Research (NBER) He received -

‘his Ph.D. degree in Economics from Harvard in1985.

* fip://zia.stanford. edu/pubfpapers/anahelm cpp.pdf
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Exélanaﬁion for Proposed Effort Levels

" ucLa _Post—Déctoraj Student

We will need to reciiit and hire 2 talented computer design expert 10 help build & sleek Internet -

website. For each household who is randomly agsigned to the freatment group and chooses to
&11 out our 20 fo 25 minute survey; this Intetnet visit will be the key “treatment” they will .
receive. With the exception of the household’s monthly elettricity biil, which will be provided

by the electric company, &ll of fhe information we collect about the household will be generated .

during this website visit. To guarantee that we collect high quality data for the treatment group, -

. we need. to design an extremely high quality website, We anficipate that the person we selectto
" build this website for us will work full time on this project for three months and that we will be

working with this person. -This programmer will also work closely with our graduzte students to B
mizke sure that the survey is “user-friendly” and bug free. The website designer will also pre-

test this site with UCLA and Stenford stadents to learn about their reactions 0 the experience of

participating in the treatment. Once we have built this website, we will be'able to-use this again . -
in the future when we run further experiments. ' - . o

UCLA and Stanford graduate research assistants

This project Will be highly data intensive and require a high level of (;‘ol‘iordinaiibn_ between the

Pls, the eleciric utility and our graduate students. To facilitate our stayirg on our proposed ime .

- table, we will need the help of high quatity praduate research assistarits. During each stage of

the project, these graduate assistants will play a number of key roles. At the start of the

_ experiment, they will work with the website designer to build a high quality site. Once we have

partnered with a California electric utility, the resedrch assistants will work with the electric -

. utility’s information technology staff fo arrange for specific data recotds on household monthly

eleciricity consumption at the baseline o be made available fo us. Under our guidance, the

" graduate students will analyze the baseline household electricity consumption differentials across

households and use our survey based information that we cbllect to explain these differentials. -

Over time, we will observe how the treatment group and the control group differ with respect to

 their electricify consumption dynamics. Again, the research assistanits will help us fo analyze

these data and to use the evaludtion methods presented in section 3 above fo test for the direct

" effects of the treatments and the peer effects.

We anticipate that considerable amounts of graduate research assistant fime will be réqlﬁred'to
build the “peers™ data base. We will use information on each freated household’s residential

strest address fo establish who its closest neighbors are.. Our researth assistants will need to
_ aggregate this information and work with the electrie utility’s information technology people o
- collect the data on these neighbors’ monthly electricity consumption. A similar time intensive . . . -

task will be to take our survey respondents * self reported “friend list” and acquire their monthly
electricity consumption from the electric utility. ' - v

After we have assembled our final lorigitudinal data set by household/nonth, we will work with

- the research assistants to formally evaluate the effectiveness of our various freatments.

'r‘
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Matthew E, Kahn

5&nu_3.ry 200;9 '

UCLA

Institute of the Environmerit
La Kretz Hall, Suite 300 _
619 Charles E. Young Dnve East

" Box 951496°

TosAngeles;, CAS0095—

miahn@jioe.ucla.edu

- phone: 310-794-4904

. fax: 310-825-9663 '
. Webpage mek1966.googlepages. com/home

Education-
1988-1993.

 1986-1987.

| 1984-1988. .

Empluymeﬁt

. January 2007

© 2000-2006.

- 2006-2067.

2003-2004..

2000.
1999-2000. -
1996- 1998.
1993 1999. :

University of Chicag'ﬁ, PRD.in E{;gnomi};;sf .
London School of Bconomics, G.C. in: Beonomic History.

Hamilton College, B.A. in B’conomics.

Professor, UCLA Instlmte of the Envuonmeni Departmsnt of Economics and the i
Department of Public Policy

Professor of Economics, Fletcher School and Departmeni of Economics, Tufts’

" University
Visiﬁng Associate Professor of Econonﬁds Stanford Uniifersity

.Associate Professof of Econom1cs Fletcher- School Tuﬁs Umversxty (tenure
] granted in May 2002) :

Visiting Feﬂow Public Policy Instxtute of California -

Assocmte Professor of Econormcs and Intemaﬁonal Affairs, Columbia Uni#ers'ity

'thmg Asszstant Professor of Econozmcs Harvard Umvers:ty

Assxstant Professor of Econormcs and Intemaﬁonal Aﬁfazrs, Columbla Umversny

Awards and Service

" Naimnal Scignce Foundation Grant #9906165, The Concentratwn of Urban Poverty, 9/1 1/2000~
© 8/31/2002. (Co Pnnclpal Investigator wﬁh Ed Glaeser) $100, 612
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Naﬁ;mal Institute of Health grant ROT AG19637, 9/1/2002-8/31/2007. Senior Investigator, ,
Older Age Health and Lovigevity: A Long-Term View: (Dora Costa is the Principal Investigatot}.

' Total direct and indirect $725,335

" Envirorimental Stress, Social Networks, and Older dge ‘Health and Mortality. NIH grant
" RO1AG027960, Sept 1, 2007-4ug 31, 2012. Senior Investigator. (Dora Costa is the Principal -

Investigator). Total direct and indirect $1.2 million

Disﬁngﬁishe& 3 ell.dw,_ Ring Center for Health Economics at the Rand Ins’cimtc 2006.

Alfred P. Stoan Foundation Dissertation Fellowship 1993

Associate Editor of Journal of Regioﬁa}{ Science 2003-, special edifor of the Febritary 2007 issue
of the Journal of Regional Science on epvironmental issues L ) '

Co-Editor of Journal of Rﬁgional Science 200’7—.2008. ‘

ASSQCiaté Editor of Regional Science and Urb-_at;l Economics 2004?
Associate Bditor of Journal of Urban Economics 2007- |

Suggested back cover for thi; Ootof)@r 2003 and Ociober 2006 issnes-of the Journal of Political

. Economy

Member of anirénnie;ntal Rconomics Working Group and Cohort Studies Working Group at the

' National Burean of Eponom_ic Research 2002~

Research Associate of the NBER Enviroﬁmegtal and Energjf Ecqno'rr;icé Group, 9/2007-

. California Air Resotrces Board Reseatch Séreening Commiftes; October 2008

Books -

" Green Cifies; Urban Growth and the Environment puiﬂiéhed September 1st 2006 by the

Brookings Institution Préss (see http‘://Www.brookings’.edufpress/books/greencities.htin), fSB_N

978-0-8157-4816-8 , 2007 Planetizen Top Ten book of the year. - Translated into Chinese by
CIDEC in2008. . : - - .

_ Heroes and Cowards: The Social Face of War, _(joint with Dota L. Costa) Princeton University
Press, NBER Development of the American Economy Book Series, publication date Decembér
~ 2008. ISBN 978-0-691-13704-9 http://press.princeton.edu/titles/87 ‘ )

34.himl

Selected Relevant Publications . .
New Evidence on Trends in Vehicle Emissions. Rand Journal of Economics, Spring _1.9.'96-V01.
27, No. 1, 183-196. S R
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Measurmg Environmental DemancL Eﬂdsnce From California Votmg Imtzatzves (jomt wzth
"~ John Maisusaka) Jozemal ‘of Law ana' Economzcs Apnl 1997, ‘

Qu.alzty of Life and the Environment. (joint with Joe Gyourko and Jos Tracy) Handbook of -
.. Regional and Urban Eoonozmcs, ed1ted by Paul Cheshire and Edwm Mﬂis Volume 3. North
- Holland Press. 1999 . . .

The anuonme:ntai Impact of Subwbamzanan, Jourmzl of Pols icy Analyszs and Managemem‘

I‘Eﬂ 2000 I9(E),565-586:

The Bencﬁczanes of Clean Air Act Legxslaﬂon Regulafzon 24(1) 34-39. 2001.

Sprawl and Urban wath (Chapter in the Handbook of Urban Economits Velume 1V) joint with
Bdward Glagser, edited by Vemon Henderson and J. Thisse. Volume 4. North Holland Press
2004. . , o

Surviving Andersonville: The Benefits of Soeial Networks in POW Camps Goint with Dora’
Cosia) Amerzcarz Economic Revzew, September 2007 ' T ..

Do GTSC'DS Drive Hummcrs? Envzromnental Ideology as a Determinant of Consumer Cholce
Joumal of Envzronmenral Economzcs ‘and Management, Scptember 2007.

Alr Polluizon Progress Despxte Spra.wl The “Greening” of the Vehicle Flest (Jomt Wl'ch 5 oel
Schwartz) Jaumal of Urban Economzcs 63(3) May 2008. :

Regmnal Growth and Exposure to Nearby Coal Flred Power Plant Drrusszons Regional Science
and Urban Economics, forthcoming | :

Green Market Geogi‘apﬁy The Spetial Clustering of Hybrids and LEED Reéisteréd Buildjizgs‘
(Goint with- Ryan Vaughn), Contrzbuzzons in Ecorzomzc Pochy Bcrkeley Elec:tromc Press
J oumal {www.bepress.com) ' '
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- Framk Antl%(}ﬁy V_‘Vniak‘ .
' Worlq Addl;e:ss: ) o .
Départment of Economics
Stanford University

‘Stanford, CA $4305-6072

Phone: 650-723-3944 - -

 eprail: wolak@zia stanford.edu

FAX: 650-725-5702 . ;
Homepage: http/fwww.stanford.edu/~wolak

_ Work Experience

‘September 1986 to Present ‘ :

Holbrook Working Professor of Commodity Price S{m&ies, D@par&ﬁent of Economics, Stanford
University - : iy s

September 1989 to September 1990

Nobiona] Fellow, Hooyer Institution, Stanford University

Postdoctoral RESearph Fellow, Department of Economics, Ha.fvaid University.

Fune 1980 to September 1981

Visifing Staff Member, Los Alamos National Laboratory, E'coﬁomics Group, Los Alamos, NM.

Research Interests =~ : L .
Energy and Environmental Economics, Regulatory Economics, and Econometrics

Teaching Interests ' ' o S
Regulatory Economics, Energy and Environmental Econornics, Economefric Theory

Professional Awards and Hontors, .

Chairman, Market Surveillance Committee, California Electricity Industry Independent -
System Operator, April 1998- . : : . : ‘

Tnvited Spealker, EC2 Annual Conference, Marseille, 2005 -

Tnvited Speaker, Barcelona Economics Annual Conference, 2005

Keynote Speaker, ENCORE Annual Conference, Amsterdam, 2004

Invited Speaker, World Congress of Econometric Society; Seattle, 2000 o

Tnvited Lecture, Econometric Society Buropean Meetings, Toulouse, France, 1997.

Research Associate, National Bureau of Economic Research, 1993- B

Allen V. Cox Medal, 1991. Awarded annually to the Stanford University faculty meraber who.

" has established a record of excelience directing undergraduate research over a number of years.

Raculty Research Fellow, National Burean of Economic Research, 1991-1993 " -
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National Scwnce Founda&on, Pre:51dentzal Young Investxgaf:or Award, 1990—1995
National Fellow, Hoover Institution, Stanford, CA, 1989-1990.

B.E. Barhart Foundation Gridiats Fellowskip; Harvard University, 1982-1 o84,

" Education

June 1985, PhD,, Ecommncs Harvard Umver51ty, Cambndge MA :
June 1984, S.ML., Apphed Mathematics, Harvard University, Cambridge, MA.

- yhgast‘l—Q&D—blLAﬁrEcw
May 1979, B.A., Economlcs, Rice Umversx’cy, Houston, TX.

mics, University of New Mexico, Albuaueraue NM

Professional Pubhcatwns

Competmon in Interreglonal Taxation The Case of Western Coal Journal of Palztzcal Economy,
vol. 81, no. 3 1983, 443—460 (with C D Kolstad). . '

Strategy and Market Stmcture in Westem Coal Taxatiox, Revzew of Economzcs and Starzstzcs

~ vol. LXVH nio. 2, 1985, 239-249 (with C.D. Kolstad).

A Capﬁal«Laboernergy Model of Fuel Demand in thc Manufactlmng Sector of Seven Major

- OBCD Countries, OPEC Review, vol. X, no. 2, 1986, 179-214. (thhCD Kolstad, A. Bopp, and

R.E. Pendley}

Conj ectural Vanaﬂon ami the lndetermmacy of Duopohstlc Bquilibrig, Canacfm Journal of

Economics, vol. XX, no. 4, 1986, 656-677 (with C.D. Kolstad).

An Exact Test for Multxple Bqua.hty and Inequatity Constraints in the Linear chresszon Model

‘ ./'ow'nal of theAmerzcan .S‘taim‘zcal Association, vol. 82 no. 399, 1987, 782—793

' Duahty mTestmg Multivanate Hypothesw Bzometrzka, 1988 voi 75,10.3, 611-615.

Measurmg Relative Market Powar in the Western U.S. Coal Market Usmg Shapley Values _
Resources and Energy, 1988 vol 10, 293 -314 (with C.D. Kolsfad)

Tesung Inequalxty Constraints in Llnear Econome’cnc Models, Journczl of. Economemcs 1989
vol. 41, no. 2, 205-236. : :

Local and Global Testing of Linear and Nonlinear Inequahty Consﬁamts is) Non_'lmear :
Econometric Models Econometric Theory, 1989, vol. 5, no. 1 i 35 :

LA Model of Homogeneous Input Demand under Price Uncertamty, Amerzcczn Economzc Revze'w
. June 1991,514-538 (with CD Kolstad). N .

The Local Nature of Hypothcszs Tests Involving Nonlmcar Inequahty Constramts,
Econometrzca July 1991, 981-996.
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 The Econometric Implications of Tncentive Compatible Regulation, Advances in Econometrics,
~ Volume 9, 1991, George F. Rhodes (ed), pp: 159-204 (with J.S. Feinstein). '

" The Effect of Domestic Antidumping Law in the Presence of a Foreign Monopolist, Journal of

International Economics, vol. 32(3/4); 1992, 265-288 (with R.W. Staiger). . '

" Collusive Pricing with Capacity Constraints in the Presence of Demaﬁd Uncerta ;ty,' Iﬁe-Rand

Jowrnal of

Fconomics, Summer 1992, 203¥22b (with R.W. Staiger). -

" Telscommunications Demand Modeling, Information Economics and Po}ibjf, 5,1993, 179-195.

The Trade Effects of Anﬁdumping ln'vésti gations: Theory and Evidénce, in Andalytical and
Negotiating Issues in the Global Trading System, Alan W. Deardorff and Roberi M. Stem.

‘(editors), University of Michigan Ptess: Asm Arbor, 1994, 231-261 (with R.W, Staiger).

A Procediure for Estimating the Unsonditional FIIV Infection Distribution and Its Variability, The
Journ‘al of the Royal Statistical Society, Series C, 43(4), 1994, 550-624 (with J. W. Hay).

Measuring fndustry»Spéoiﬁc Protecﬂom Axntidumping in the United States, Brookings Papers on v'
Economic Activity, Microeconomics, 1994, 51-118 (with R.W., Staiger). .

" An Econometric Analysis of the Asymmetric Information ch‘xﬂator—Utﬁi’cy Interaction, Annales
. d_’Egonomz'e et de Stafistique, 34, 1994, 13-69. ' ) ’

) ﬁiffcrcnées in the Uses and Effects of.mﬁdumpﬁlg Law Across Iznpott Séurc‘;e{s,' in The Political

Economy of American Trade Policy, Anne 0. Krueger (editor), University of Chicago Press,

1996, 385-415 (with R.W. Staiger)..

The Effect of Iihport Source on the Determinants and Tmpacts of Antidumping Suit Activity, in
The Political Economy of Trade Protection, Anne 0. Krueger (editor), University of Chicago .
Press, 1996, 85-93 (with R.W. Staiger). ' C : o

| . Why Do Firms Simfultaneousty Participate in Spot and Contract Markets'?‘ E_vidence from the B

" United States Steam Coal Market, in dgricultural ‘Markets: Mechanisms, Failures and

Regulation, David Martimort (editor), North-Holland Publishing Company, 1996, 109-158.

.Can Universal Service Survive in a Conpetitive Telecommunications Environment? Bvidence

from the Consumer Expenditure Survey, Information Economics and Policy, volume 8(3), 1996,

©163-204.

Industry Structure and keguﬂlaﬁoﬁ‘in‘t?he England and Wéléé- Elettricity Market, in Pricing and

. Regulatory Innovation under Increasing Competition, in Michael Crew {editor), Kluwer -

Academic Publishers, 1996, 65-90 (with R.H. Patrick). " :
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. The Consmbpﬁon and Welfare Impacts of Competitive Telécémmuicaﬁons Supply: A

’ 340

L Changes in the Household—Levcl Dcmand for Postal Dehvery Services from 198610 1994, in

Managing Change in the Postal ond Delivery Industries, Michael Crew arid PauI Kleidorfer
(echtors) Kluwer Acadeniic Publishers, 1997, 162-191.

- Electronic Substitution in the Househoid Leval Demand for Postal Delivery Semces, 4

Housef;old-Level Analyms, Brookings Papers of Econamzc Activity, Mcraeconomzcs, 1997, 269-

_ va%%gonxn Markle P'nnwrff;ffnn E SSBUS 08 fnf})rmatznn Policy, ROQBI' G’ Noll
a.nd ‘Moares E. Price (edttors) Brookmgs Institution Prcss 1998 421-447 ’

. Pnce Cap Regu]aﬁon mNewly Privatized Indusme;s Oxford Energy Forum August 1998 12.

14.

Market Design and Price Behavior in Restmotured Electncﬂy Markets An International
- Comparison, in Competition Pelicy in the dsia Pacific Region, EASE Volume-8, Takatoshi Ito
- and Anne Krueger (edltors) Umvarsxty of Chicago Press, 1999, 79~1 34,

. An Empmcal Analyszs of the Impact of Hedge Contracts on Bzddmg Bcbavzo_r ina Competmve )

.‘Elecmcxty Market, Infernational Ecoromic Joumal Summer 2000, 1-40. -

; Identification and Estimation of Cost Functions Using Observed Bid. Data. An Apphcaiion fo.

'Blectricity, ddvances in Econometrics: Theory and Applications, Eighth World Congress, .
Volume II, Mathias Detwatripont, Lars Peter Hansen, and Stephen J. Tumovsky (ed1tors),
Cambridge Umvsrs1ty Press, 2003 133-169. ,

. Measuring Market Inefficiencies in Cahforma s Restructired Wholesale Electfmlty Market, ‘
- American Economic Review, December 2002 136’7—14{)5 (wzth Severm Borenstein and James .
Bushell).

'Measw:mg Unilateral Markei Power in Wholesalc Electricity Markets: The Cahferma Ma:ket
1998 te 2000, American Economzc Review, May 2003, 425—430 -

Diagnosing 1 the Cahforma Elecmcuy Crists, The Elecrrzcn‘y Journat, August/September 2003
11-37. .

Regulaimg Wholesale Elec’mcxty Markets in the Aﬁerrzzath of the Cahforma Cnsxs The - "
Electricity Journal, August/September 2003, 50-55. o _

Managmg Unilateral Market Power it Wholesale: Elecmblty, in The Pros and Cons of Antitrust

" Vin Deregulated Markefs edited by Mats Bergman Swedish Competmon Authonty, 2004, 78- S

101

; Lessons ﬂom the California Elcctncuy Cn31s in E[eclrzcziy Deregulatzon, edited by J ames M.
Griffin and Steven L Puller Umvcrsxty of Chicago Press, 2005 145 181 ‘ .
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Unilateral Markei: Power in Wholesale Ele'cﬁidiw Markets, CESifo DICE Réporf, Volume 2, |

© 2006, 10-15. ' :

Stiuctural Ecc)nqmé:ié Modeling: Rationales and Example from Industrial Organization, .
‘. Hondbook of Economeirics, Volume 6A, {edited by Jamies J. Heckman and Bdward E. Leamer),’

2007, 4277-4415 (with Peter C. Reiss).

Quaixﬂfyih’g the Sﬁppl;hSide Benefits from Forward Confracting in ‘i-)"\?holesale Electricity

Markets, Journal of Applied Econometrics, volume 32, 2007, 1179-1209. .

imifing the Potential Downside of Competitive Wholosale Blectricity Markets (in Spainish),

. Energia y Regulacion, (edited by Jose Luis Garcia Delgado and Juan Carlos Jimenez) Thomson
. Civitas _Publiéh_ing, 2007, 139-153. : o - ) ) .

The Changes in Household Demand for Postal Delivery Services: 1986-2000, Jowrnal-of
Econometrics, forthcoming, 2008. ' . R . s

When Does Value-Based Pricing by & Regulated Firm Increase Welfare? The Pricing of

Respositional Notes for Use in Postl Dg:iivery,.JoumaZ of Competition Law and Economics,

_ forthcoming, 2008. - : .

. Merger Analysisin Resfrucmred Electricity Supply Industies: The'Proﬁosc_ad PSEG and Exelon

Merger (2006), forthcoming in The Anfifrust Revolution: Ecoromics Competifion and Policy,
edited by John Kwoka and Lawrence White, Oxford University Press: New York, 2008. -
Regulating Competition in Wholesale Electricity Supply, NBER Regulation Policy Volme,
(edited by Nancy Rose) fortheoming, 2008. ' R R )

" public Usility Pricing and Finance.” The New Palgrave Dictionary of Economics. Second -

Rdition: Eds. Steven N. Durlauf and Lawrence E. Blume. Palgrave Macmillan, 2008. The New
Palgrave Dictionary of Economics Onpline. Palgrave Macmillan. 03 May 2008. .~ -

. Reforming thevIndian Electricity Suéply Industry, in.Sustaining India’s Growth Miz’aél’e, edited

by Jagdish N. Bhagwati and Charles W. Calomiris, Columbia Business School Publishing, 2008,
115-155. SRR . : R

- Wotking Papers (Available at h&p://ww.stanford.e&u!w'qiak) o

Government Réports
Blectrio Utility Oil and Gas Use in the Bighties, Los Alamos National Laboratory report LA-

Williams, and M.K. Yeamans). o
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‘ Documéntaﬁoﬁ of the Los Alamos Coal and Utility Modeling System, Version 3.0, Los Alamos
* National Laboratory report LA-8863-MS Los Alamos NM (May 1981 w:th RL vams, CD.
- Kolstad, and ML, S&eif), = = .

Pro_}ectmg the Costs of AIDS and ARC i in the Umteci States, Final’ Rﬁpc:rt for Grant No. HS
©06092-01 to the Agéncy for Health Care Policy and Research, U.S. Department of Health and
o Human Services, Public T-Iealth Service (May 1990, with J.W. Hay and B. H. ‘Osmond).

- Congresswnal Testmmny

Senate Comsnittee on G’ovemmental Affairs, Tune 13, 2001, GnRoIc of Federal Bnergy
A Regmatory Commission in Fm:ctzomng of Cahforma Electnmty Market

House Committee on ananczal S‘ervzces Jume 20 2001, On California. Energy Crisis and Tfs ,
Implications for Long-Temmn Epergy Policy Seruaie Committee on. Commerce, Science and
Transportation, May 15, 2002, On ‘Enron's Role in California Energy Crisis

Serzaz‘e Coniniit{ee on Government Affairs, November 12, 2002 On the Lessons thet Should Be . :
Learned About Regulating Energy Matkets from the California Electncuty Crisis and the Enron
Bankmptcy ) -

- House Committee on 0vers:ght and Government Refam, February 28, 2008 Impiamen’mng a
Modem System of Regulatxon Tor the Postal Servxoe under the Pc-s‘ial Accountablhty and
Enhancement Act
Newspaper OPmmBIEchtcrxaI Pleces ‘

“Will FERC See the L; ght on the Law?” (Los Angeies Times, 4/3 0/01)

Wam: 10, 000 megawatts? Use Variable Power Pncmg” (San J ose Mercury News May 4, 2001) |
FERC Fixes Have Fallen Sho:‘” (San Jose Mercury News June 20 200%). .
“$9 lehon Kebate Should Be J’ust the Begmmng,” (North County Tnnes .Tuly 11, 2001)

“Is Pnce Gougmg Really the Problem‘7” (San Dlego Umon Tribune, .Tuly 27, 2001)

FERC's duty is clear Order energy reﬁmds for Cahfoml (San T ose Mercmy News March 28,
2003) o . . .

' “Upgradmg Power Grid Could Lcad to Lower Pnoes (San J ose Mercm'y News August 28 ’

.2003)."

o “Drmng Homc Some Reasons for Hﬂce in State Gas Pnoesv” (San Jose Mercury News, Apnl

25, 2004)
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Research Grants
: Wmter 1989 o Spring 1990 -

" Esonometric Models of the Regulaiory Raie—Settmg Process Center for Economzc Policy

Research, Stanford Umvers:ty, $20 000.

© Summer 1990 fo Sprmg 1991

Regulanon of Water Delivery in California, Stmford Umverszty O‘ﬁce of Technology L1censmg
Research Inoentlve Pund, §20,750. _ S

Summer 1990 te Summer 1991

. Empmcal Studies of J apanese Industfy, CEPR Program on the Japanese Economy, $17 000.

Snmmer 1996 to Summer 1996 )

Empirical Studles of Firm a_ud Industry Behavior, S—Year Pres;den’nal Young Investzgator )
Award, National

Science Foundation, $31 2,5007

‘ Summer 1993 fo W‘mter 1997

The Trade Bffects.of Antzdnmpmg Investigations, 3- Year Naﬁonai Scwnce Poundatwn,
$ 1 65,000 (with R. W, Staiger). S .

Summer 1994 to Sp:mg 1996

' Studies of Competition and Demand in Telecommumcaizons Postal Dehvary and Cable R
Television Markets, Markle Fou&dauon, $75, 000 ’

Summer 1994 fo Summer 1996

© Measuring the Structure of Consumer Demiand for Eiectncl‘cy Usmg Real—"fnne Pncmg Data

from the United Kingdom Electnmty Marketi, Electric Power Researoh Institute $30, 000
Summer 1995 to Summer 1996 |

A Companson of S‘cai;tsucal Forecastmg Models for Real Time Elecmcﬁy Price, Electric Pawer
Research Instltxlte $35,000. :

Summer 1997 to Summer 2001

Empirtical Studies of Regulated I.ndustnes Naﬁonal ScIence Foundatlon, 3-Year Gra.n’i, Na‘uonal
Science Foundation, $212 612

' Aummn 2001 to Summer 2002

: Research on Cahforma Energy Pohcy, Energy I‘oundatmn’ 1-Year Grant, $65, 000



Agreement No, 0B-325

EXHIBIT A, ATTACHMENT 1 .

Page 37 of 37

" Summer 2004 to Summer 2007

Empmcal Methods for Meamnng and Improving MarkeL Performance in Network Indus‘"zes, 3w -

Year Grant, Na.ﬁonal Sczence Foundaﬁon, $1 56 000

_Professmnal Semce

" ‘Member, Economzcs Graduate Fellowship Panel, Na’uonal Science Foundaizon, 2007

Member, Electric Power thwarks Efficiency and Security Panel, Nan onal Sclenoe Foundation,

19007.2001

ARB/UCLA -

Member, Bconomzcs Panel National Scxence Foundation, 1998—2000
Associate Editor, The Jowrnal of Economic Literarure, 1994-1998
Associate Edifor, Journal of Econometrics, 1994-2002 o
Asspciate Bditor, Journal of Fedustrial Econpmics, 1995-2002

) ’ Associate Editor, Jownal of Business and Ecoromic Statzstzcs 1995-1 998 :
: Program Cozmmttee Member 1995 North American Winter Meeting of the Econometric
" Society. ’
. Program Commzttee Membar 1996 Amencan Economic Assoczaimn Meetings

Program Commitiee Member, 1997 North Amcncan Summer Meetmg of'the Ecouémemc

" Society

Program Comnuttee Member 2003 Amencan Economm Associaﬁon Meetings
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. EXHIBIT B

BUDGET DETAIL AND PAYMENT PROVISIONS

1, !nvoic-ing“»

A. For services satisf actorily rendered in accordance with this agreement and upon
receipt and approval of the invoices which properly detail all charges the Air
Resources Board agrees to compensate the Regents of the University of
California, Los Angeles for actual expenditures incurred in accordance with the

rates specified herein or attached hereto. ' S

B. Invoices shall inclu de thé Ag'reément Number and shall be submitted in triplicate
‘not more frequently than quarterly in arrears to Ms. Emma Plasencia at the
address stated in Exhibit A, Article 2.

C. Budget Flexibility: Subject to the prior review and approval of the contract

manager, line item shifts of up to $25,000 or ten percent of the annual contract. -
 total, whichever is less, may be made up fo a cumulative maximum of $25,000 or

10%, whichever is less, for all line item shifts over the life of the contract. There
must be a substantial business justification for any shifts made. Fund shifts
‘which increase Indirect, Overhead or General Expense line items are prohibited.
Line item shifts may be proposed/requested by either the State or the University
in writing and must not increase or decrease the total contract amount allocated.
Any line-item shifts must be approved in writing by the Division Chief of the

- Research Division, or his or her designee, and must be sent to the Contracts
Section within 10 days of approval for inclusion in the contract folder. lfthe
contract is formally amended, any line item shifts agreed to by the parties must
be included in the amendment. o R o

2 Bquet Conti'ngehcv Clause '

A. It is m utually agreed that if the Budget Act of the current year and/or any
subsequent years covered under this Agreement does not appropriate sufficient
funds for the program, this Agreement shall be of no further force and effect. In -
this event, the State shall have no liability to pay ary funds whatsoever to
Contractor or to furnish any other considerations tnder this Agreement and: .

~ Contractor shall not be obligated to perform any provisions of this Agreement.

- B. If funding for any fiscal year is reduced or deleted by the Budget Act for purposes
of this program, the State shall have the option to either cancel this Agreement
with no liability occurring to the State, or offer an agreement amendment fo
Contractor to reflect the reduced amount.. ‘
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. ‘Payment

'A. Costs for thrs Agreement shall be computed i in accordance wrth State
Administrative Manual Sections 8752 and 8752.1..

B. Nothing herei n contained shall preclude advance payments pursuant fo Article 1,
Chapter 3, Part 1, Division 3, Title 2 of the Government Code of the State of -
Cahforma

‘ C. ARB shall withhold payment equal to ten percent of the total Agreement cost until

! completion of all work and submission fo ARB by University of a final report
(including computer diskette copy) approved in accordance with Exhibit F, by
ARB. ltis University's responsibility to submit an invoice in triplicate with the
rewsed final report for ten percent withheld.

D. Unlversrty will be paid for the payment period completed upon receipt by ARB, of
an invoice and progress report satisfying the requirements of this Agreement.
The invoice and progress report must be deemed by ARB to teflect reasonable
work performed in accordance with the Agreement.

E. Th e amount-to be paid to University under this Agreement includes all sales and
use taxes incurred pursuant to this Agreement. University shall not receive
additional-compensation for reimbursement of such taxes and shall not decrease
work to compensate therefore -




Budget Submtttél' Form

" Thisformis wpphed for presenﬁng budget detal o the Alr Resources Board-

.. ARBMUCLA
. Agreement No. 08-325 |
EXHIBIT B, ATTACHMENT 1 -
Page 10of23 .

Period Covered {monthsy: 22

, BLEASE TYPE OR PRINT:
Tifle of Prpposal:- ) A Fieid Expenmen{ to Assess the imﬁact of inforrsation Provision on Household
PEtectr?city Consumption . - :
ozt Budget Requested: - $173,834

Un?versity: .

Name of person au’chorrzad for bincf fhis bid:

Yitles . S Contractand GrantOﬁicer ’

“ liphoner 310.794.0236 -

ignafure Df person guthorized to bind this pid:

. The Regents of the Unlversity of Califorriiz  Los Angeles campus -

Addrass Office of Contract &- Gran't Administration; 11000 K’mmss Ave, Suite 102; Los Angeles CA 90024-1 405

Maﬁha Hansen

%W




Birect Casts
1. - la=bor& Empioyee Fringe Benefits : ) . $34,848-
2. - Subcontracior(syConsultant(s) R : _ §56433
3, "_E'qilipmen_t. - e - 30
4. - Trevel&Subsistence: | ‘ T - $0
5. Electronic Data ?rcl»ceés!ng : ' ‘ . $o
ée. Photocopyirig & Printing’ o L $0
7. ,Maﬁ.vTe,lephoné, and Fax . ' ‘ S _ 2 _$0.
‘B. . Materials & Supplies . o ’ o . $0
' ’9. Analyses e o o ' - $0
10, Miscellaneous - s * B : . $71,393
Total Direct Gost - $162,674
. ﬁlndirec;_t Costs _ )
. Overhead (10%) B I . $11,258
Total Indirect Cost . o 511',259.

ARB/UCLA .
Agreemént No, 08-325 ;.
EXHIBIT B, ATTACHMENT 1 ©~
" Page2of23 .’

Pagezof 1

Budget Summary

Budget details must be supplisd on pages 3-11 and on add;tiona.! pages i necessary.
Instructions and definitions of terms are provrded in Aftachment 1 of the Gu:det}nes for Preposals

-Total Direct and Indirect Costi L siraem

v—
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 Budget Detail
I. Direct Costs

g{ges_or:Ur'riVersi;ies and Ofher afe'Age&i

fa. Labor-Ch er Stat
S e

e T N e R
B e e LAY OH S ’“% i

%7

) : ) % of Effort '
individuals - : — _Est or%of Totel Salary
_ Name  WorkTile ~ . Mo. Salary Months  Salary Requested

A Matthew Kabt; ot . so00 200 2060% 80
B. mN ¢ GSR - 32200 500 25.00% 34,344
do. - "m0 SR 5320900 60D  2500% $4,844-
D. TN Postion | $5,740.00 300 100.00% . $20,220
E. - ’ . ) 30 -
Foooo | : . - R
G ' o ' $0
Heo o " $0
L o s ' S %0
{use ad;iiﬁonal page i necessary) ) . . )
‘| Subtotal: . =~ $29,807

Cost justifications. Describe exactly why each individual listed in the Budget Detall
is needed i this project {f.e., their role in the project), why this particular person
was chosen for this rofe, and why their proposed level of effort is necessary.
Describe, for each position listed, why the specified rate Is reasonable or
competitive, (Use additional page if necessary). -

Pﬁncipa‘l Investigator: Maithew Kahh, will provide 10% effort on this study. Hels not asking for funding
from the ARB on this project. B . ' . ‘ :

" Graduate Studenf Researchers: Two GSR's {level 3} will be hired over a 10-month period at 25% fime
each. Level 3 GSR's aré the mininum level the Institute of the Environiment pays their graduate students.
This project will be highly data intensive and require a high level of co-ordination between fhe' Pls, the
slectric utillty and our graduate students. To facliitate our staying on our proposed fime table, we will need
the help of high quality graduate research assistants.  During the stages of the project, these graduate
assistants will play a number of key roles, Atthe startof the experiment, they will work with the website

. designer to butld & high quality slte. Once we have partnered with a Galifornia electric utility, the ressarch
assistants will work with the elsciric utliity's information technology staff to arrangs for specific dafa
records on household monthly electricity consumption at the baseline fo be made avallable fo us, Wnder
our guidance, the graduate students'will analyze the baseling housshold elecirichy consumpiion

Sifferentials across households and use cur survey based’ {{o be continued on Page 3A)

e o TR e S
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Budget Justification {continued} .

Labot: B
Graduate Student Researchers:

information that we collect fo e’xpiéin these differenflals. Over fime, we will sheetve how the trestment group and the |
control group differ with respect fo thelr elechisity consumplion dynamics. Again, the research assistants will help us

. to analyze thess dala and to use the evaluation methods presented in section 3 {o test for direct effects of the

treatments and the peer effects. .

We anficipate that considerable mounts of graduate research assistant fime will be required o buiid the “peers” data’
base. We will uss information on each treated household's residentisl address to sstablish who its closest neighbors
are. Our research assistants will need to aggregate this information and work with the elsciric uility's information
technology pegple o collect the data on these nelghbors? monthly eleciriclty consumption. A similar time Intensive
task will be fo take our survey respondents’ self reported friend Est’ and acquire thelr monthly electricity consumptort -
from the eleciric ufllity. - : oo I

After we have assembled our final longltudinal data sef by household/month, we will work with the research-
assistants to formally evaluzte the effectiveness of our various eatments. -

Postdoe: A postdos will be hired for the 3-month period required for Task 3 fo write and post the project survey. We
will need fo recruit and hire a talented computer design expert i help bulid a sleek Infernet webslte, For each :
housshold who is randomly assigned fo-the freatment group and chooses fo fill out our 20 fo 25 minute survey, this
internet visit will be the key “reatment” they will receive. With the exception of the household's monthly electricity bill,
which wilf be provided by the electric company, afl of the Information we coliect about the household will be generated
during this webstte visit. To-guaraniee that we collect high guality data and that provide a useful information ’
treatment for the households in the treatment group, we need fo design an exiremety high quality website. We
anficipate that the person we select to build this website for us wil work full ime on this project for three months and
that wa will be working with this person and our graduate students will also be working with this person fo 'make stre

_that the survey Is-“user-fiendly” and bug free. The website designer will also-pre-est this site with UCLA and
‘Stanford students fo learn about their reactions to the experience of participating in the treaiment. Once we have

built this website, we will be able fo use this again in the future if we run further experiments,

aom eonar s s s oedump s ot ot 81 28
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encfits

e =%

ndividuals Name BASE (§) —RREE. COST ‘
A MathewKahn Csoo0 . 000% N %0
B IBN-GSR ° $484350 so0%° . §M5.
c. . TBN-GSR ¢ .. . $4,34350 3.00% o sus
D. TBN-Postioc - | $20.220.00 o apow% - SASST
E. ” ' ‘ : 30—
F. $0
G. %0
H., 0
Lo IR ©$0
_(use additional page if necessaty) .
Subtotal: . $4,941

* Costjustifications. Provide fhé Basis for the Fringe ‘Be'neﬁt Rates. (Use addffional

page If necessary). _
For FY 09-10 UCLA Benefit rate for students is 3% and Postdocs 1s 24%.
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2. Subcantractars & Consultants . '
List alt subcontractors and consultanis. Also submit separate Budgef Submitéal Form for each
subcontractor and consuliant. >

- Sttbeonfractor or consultant R B Lo B Cost
A. . Starford University - PI Frank Wolak _ ' | $56433.
B. L ' :
C _ a.
{use additional page if necessary)
~Subtotai' ' $56 433

Cost Justifi caz‘/ons Descnbe exacﬂy why each subcontractor is neea‘eo‘ in this pmjecf

(te.; theirrole in the project), Pescribe, for each subconiractor, why the specn" fed
rate is reasonable or competitive. (Use additional page if necessary).

Thie to-Pl, Frank Wolak Is a professor at Stanford University. He will wi provide20-50% effort ot this study.
He is not asking for funding from the ARB on this project but will directly supervise the Research Assistants at
. Stanford. Cost of Stenford's budget is for two Research Asslstan{s for 6 months {sfipend, tuition, and health
fees}

3. Ecgmpment{ltemsze) . - . ' ‘ ‘ R A
jtem i " o . » : Cost .

g0 wr

iSubtoﬁal: ‘_' - $0 -

Cost justifications. Describe. exaoﬂy why each fisted equ[pmenz‘ 1tem is needed in
this project, and why the cost is reasonable. ( Use addftiona{ page if necessary)

,(Refer fo Exhibit E, page 18}
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4. Travel aznd Subsistence {itemize). Use State Rates {Appendix V). NO FORE!GTN ,

EXHIBIT B, ATTACHMENT 1

PBasmehi3 '

o6 B P

TRAVEL ALLOWED. e
Description T Cost .~
Afr fransporiation

Ground tr_ansportat’son »

. Per diem or subsistence

Other (Lodging & Parking)

| Y A

i L 1N
—Suptotarn

L=l
<

Cost j&sﬁﬁcatf‘ons. Describe the purpose. and duration of each trip.and explain why

the travel is necessary. (Use additional page if necessary),

5. Electronic Data Processing (ftemize)

Description . E Cost

G

Subtotal:

§0

Cost justifications. Exp!éi’n the need for fhe expenditure and the basis for the costs.
(Use additional page if ‘necessary). ST . '
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6. Photocopymg & Prmtmg {Etemize)

Page 80of23 - -
_Page?’ofﬂ Fl

Descnpﬁon of product - . ‘ — - Cost

Cost fustrﬁcafions Exp!am the need for the expend:ture ‘and fhe basrs for fhe costs -

B ( Use additional page if necessa:y}

' 7. Mail, Tefephone & Fax (ifemize}

sabéotazs %0

tem - T _ Cost
A. .
1&.

Cost ;ust:t‘ jcations. EXplain the need for the expendfture and fhe basrs for the cosfs
{ Use additional page i necessazy)

[ Subiofal: %0




: ARBIUCLA :
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EXHIBIT B, ATTACHMENT 1 :
pBgee P23 -
8. Materials & Supplies (erize} B ,
b " ltem : . ‘ . T .+ GCost,
AN o . o _ .
B..
C.
1D.
E.
G.
H.
3 ,
[, Subtotak $0

Cost justifications. _Describe exactly why each ifem listed above is needed in this
project. Explain why the proposed cost is reasonable. (Use additionai page if

. necesséry).
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Page 10 of 23 :
. Page8af it

8. Analyses {temize)
| Deécripﬁon

Cost

£ wmmo o W
4

= Subtotél- %0

- Cost ;us&ﬁcaﬁons Descnbe the purpose of each different. ana{yszs anaf explam wiy
i is needed in this project. Explain why the proposed rate is reasanable ( Use
o add;ﬁona/ page if neoessaty)




ARB/UCLA .-
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"EXHIBIT B, ATTAGHMENT 1 .

pREemdbRizs -

10. Miscellaneous (temize) . - : :
ttem ] . : ’ . ’ _ ’ Cost

A ' ) Elet_:tnc (So%ﬁ.p.a.ny.. , ) §52,506
B. - UCLA ‘Gradﬁaté Student Researcher Fees . $18,648
c.  TFChames T T s
D..: B |

- Subtotal: = - $71,393

" Cost justifications. Justify all costs nof included in the categolies above. Explain the

need for the expenditure and the basis for the costs. (Use additional page If hecessary).

Payments made by the e?ectrtq co.mpany. at $35 ber parﬂcibant Ml! be reimbursed by fhls study. Based on
4,000 hous_eho_ld_s receiving Inserts the Pi's are hopesul that 37.5% (or 1,500) wilt complete the survey.

: Based on the current 08-02 Graduate fees of $3,1 0-8lquarter. ) Request fsfor3 guarters for 2 graduate
students: - , . e ’

: Technology infrastructure Fee fl'!F)’mfandatory university charged t;alcukatea on FTE &nd billed at the FAU

fevel based on.actual monthly FTE dertved from payroll data of $40.75 per FTE, per month. ‘




"I, Indirect Costs -

11, Overhead and Gther Indirect Costs

ARB/UCLA ;-
. Agreement No. 08-325
EXHIBIT B, ATTACHMENT 1 -

Page 12 0f23 - -

Page 110f 11 -

s g et

.Base (Satarles, total direct costs, eic.) (§) - Rate (%) Cost
A .$112583.21 ' 10.00% $11,258
1B, ' $0
$0-
Subtofal::  $11,259
; ‘Total Project Cost: $173,934 g
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" Budget Submittal Form

Tt S Supplied for presenting Bﬁﬂﬁ'ei'dé’s’a‘ﬁ'io’thE‘AIr'REs'iSﬁi‘c“e’s"Bo‘éfdi" S

Page 13 0f 23

PLEASE TYPE OR PRINT:
Hie of Proposaﬁ ) A Field Experiment fo Assess the -lm;;acf of Information- Provistorn on Household .
AEtectricity Consumpfion - - “ - ' oo :

»

Aotal Budget Requested:  $56,433

e 17

o el " s
tog-CoveretmbaTiTys

University: . Stanford University
Aladgress:  Office of Sponsored Ressarch; 340 Panama 'Street Stanford, CA 94306-6203
Narr;e of person authorized fo hind this bid: ' Csitla Csaplar

Tides Administrator, Contract & Grant Officer

Bhone: | 650.488.5877

\




Direct Costs B oo o B

1 Labor & Employse Fringe Benefiis NN Y

7 Subconiractor(s)/Consultant(sy | ' S s0-

3. Equipment S o L B _ o v, _30

4 Travel & Subsistenéeﬂ v B | : _ ‘ . ) $0

5 ‘Electronic Data Processing - : . ) - $0

5 Photocopying & Prinfing : : ' _ 50

7 Mzil, Telephone, and Fax . : L $0
ls. . Materials & Supplles . E SV R :

10. ° Miscellaneous ‘ S - L $22,688

ARBUCLA :
Agreement No. 08-325 | .
EXRHIBIT B, ATTACHMENT 1 -
_ Page 14 0f23 -

Page 2 of 11

Budget Summary

Budget detaits must be supplied on pages 3-11 and on addifional pages |13 necessary
instructions and definifions of terms are provided in Attachment 1 of the Guzdef;nes for Propqsa!s._

' Total Direct Cost $53,365

{indu‘ect Costs

1. memead(m%) LT S B _ $3.088

“Total Indirect Cost ' $3,068.

-Totai Dii‘ect and Indirect Cosil:-: AR $55,¥33'-
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EXHIBIT B, ATTACHMENT 1 -

BEgRdpiE

. Budgetpetail .
o ' ‘ I. Direct Costs .

ﬂ A 1a. Labor Qharées fof Universities and Other State Agericiés
| = Sy - ‘ S e S T S :

e e
_ . o % of Effort
trifvigoals = - Egt—or%-of Tetzt-Salary—
Name . Work Title Mo. Satary Months Salary | quuesited
A Frank Wolak R $000 . 1700 2050% %0
B. TBN ~ Research Assistant $4888.00 600 50.00% $14,554
C.. TBN . Research Assistaht -$4888.00 - 600 5000% .  $14564
D. » ' 50
le. $0
R ‘ $0
1G. $0
CH $0
Lo $0
(use addi;ibna! page if necessany) ‘ _ ,
Subtotalr . $29,328

Cost jfustifications. Describe exactly why each individual listed in the Budgef Detall
is needed In this project (i.e., their role in the project), why this particular person
was chosen for this rofe, and why their proposed level of effort is necessary.
Describs, for each position fisted, why the specified rate Is reasonable or
compefitive. (Use addiflonal page if necessary).

Prin_ci;ia!xlnvé_stigafon Frank Wolak, will provide 20-50% =ffort on thi_s" study. He'ls not as!iing for funding’
from the ARB pn this project but will directly supervise the Research Assistants. . . . ’

Re'searcﬁ Assistants: Two RA's will be hired over a 8-month period at 50% fime each. 50% RA'swill be
paid a stipend of $7332/ quarter in Academic Year 2009-10. :



ARBIUCLA -
Agreement No. 08-325
EXRHIBIT B, ATTACHMENT 1 -

Page 18 0f 23 °
?age 4of 11

ln.d'iviciual's Name . BASE()- . RATE ('7;) B - COST
A. Frank Wolak » o $000 . 0.00% : %0, . .
B. CTBNSRA . $14,86400 260% . 3675 o
c. TBN-RA - $1488400  460% . $675
D. ' o - %0 .
E. %0
E. $
e %0
H. " $0
Lo $0
(use adc{iﬂ_onat page i necessary) ~ . - .
- Subtotal: $1,349°
Cost justifications. Provide ,f_hé’ Basis for the Fringe Benefit Retes. *(Use additional L >

page if necessary). - . )
Research Assistants: Two RA's will be hired over a 6-month period o 50% e each. 50% RA'swillbepalda
stipend of $7332/ quarter in'Academic Year 2008-10; the sfipend automafically incurs a fringe benefit rate
based on university norms {4.6%). - . o " ER ’




ARBIUCLA *
. Agreement No. 08-325 -
EXHIBIT B, ATTACEMENT 1 -

5&88 35433 .
'~ 5 Qubconfractors & Consultants . ,
List-all subconfractors and consuliants, Aiso subm;t separate Budget Submitfal Form for each
- snlCoRtFACor and consuliant, " T Mo e e e e e T T
Subcontractor or consu!tant : o L Cost .
1A, '
B.
C.
, o :
_ : sitional 4 nocs N
Subtotal: =~ = §0
Cost justfﬁcaffons Descrfbe exacfiy why gach subconfracforis nheeded in this project
* (i.e., their rofe in the project).’ Describe, for edch subcontractor, why the specified
rate is reasonable or compeditive. ( Use additfonal page if necessary). :
3. Equipment {Eﬁemizé} . . . .
' ltern o ‘ , ' : Cost
N )
8.
C.
D.
| Subtotal: $0 |

Cost justifications. Describe exactly why each listed equrpment iiem is needed in
this profect, and why the costis reasonable {Use additional page if necessary)
{Refer to Exhibit E, page 19)



ARB/UCLA :
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EXHIBIT B, ATTACHMENT 1 .
Page 18 of 23 .

‘Page € of 11

4. Travel and Subsistence (itemsze) Use State Rates (Appendzx N) NO FOREEGN

TRAVEL ALLDWEi}

o oW

Description — . . - Cost
Alr fransportation '
_Ground fransportafion-

Per diem of subsistence

Other (Lodging & Parking)

Subtotal: L $0

- Cost justificafions. Descnbe the purpose and duration of each trip and explain why .

the fravel is necessary. ( Use additional page i necessery)

5. Electronic Data Processing (ltemize)

" Descriptiort . _ ) : - o Cost

g o wp

Subtofal: - $0

) Cost ;usttﬁcebons Explain the need for the expenditure ana‘ the basis for fhe costs.

(Use additional page if necessanf)




: ARB/UCLA :
. Agreement No. 08-325

EXHIBIT B, ATTACHMENT 1
Bage P84T
S Photocopying & Printing {tterﬁizé} . '
: Descripfion ofproduct - 1. L. Cost 7. |
B..
Subtotal: : $0

Cost justifications. Explain the need for the expenditure and the basis for the costs.
(Use addifional page i pecessany). . , :

7. Mail, Teiesph,'_one & Fax {lemize} S :
Tkem - o ' - L Cost

Subtotal: C %0

Cost jdstfﬁcaﬁohs. Explain the need for the expendittire and fhe basis for th‘e.posts.
(Use additional page if necessary). ' ‘ -



S . ARB/UCLA -
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Page 20 of 23
Page 8 of 11
" 8. Materials & Supplies (femize) S
Hem. ) . Cost

1A

B.

c.’

D.

E.

F.

G.

H .

L . -

" Subtofal; - $0. |

Cost Justiffcations. Describe exactly why sach item listed above-is needed in this ‘
project. Explain why the proposed costis reasonable. (Use additional page f
necessary}. - ’ - : ' :




ARBIUCLA *
 Agresment No. 08-325 :
EXHIBIT B, ATTACHMENT 1

PR
9, Analyses {ltemiza)' . , o
~ De_s?ﬂ_pﬁoﬁ“ B ‘ o L : .. Cost
: , ‘ R R R It
B,
C. .
D. .
E.
=
G:
< HH.
i
|| Subfofal: 0|

Cost justfications. Describe the -pwp{—)se of each different analysis and explain why
¥ is needed in this project. Explain why the proposed rate is n,ea;onable. (Use .

" additional page if necessary).



, ARBMUCLA i -
Agreement No. 08-325 -
EXHIBIT B, ATTACHMENT 1 :

Page 22 of 23 °
Page 10 of 11 -
10, Miscellaneous (Itemlze) . . e :
ftem . e . o ‘ . Cost
1A Stanford RA Tuilon R ' _ $21,116 . | .
IB. Stanford Health Surcharge | - _ B : ) $1.572. 7.
D' ;

Subtotal _§22, 688 -

Cost justff cations. Justify all costs nof included i in the cafeganes above Explain the
need for the expenditire and the bas;s for the costs. (Use additional page if necessaly)

- Based on the Graduzatfe fees uf $52?9/quaﬁer for Academlc Year 2008-10. Requestis for2 guarters for 2
graduate studenis : )

Based on the student hea!th surcharge of $393/quarier for Academre Year 2008-10. Request is for 2
standard quarters and ohe summer for 2 graduate sfudents. .




11, Indirect Costs

11." Overhead and Other Indirect Cosés ,

| ARBIUCLA.
Agreement No. 08-325
EXHIBIT B, ATTACHMENT 1 .

Page 23 of 23 |
Page 110111 |

Base (Salarles, total direct costs, etc.) 5] ~Rate %) - © Cost
A $30,677.09 o ' © 10.00% _$3,088
B. ' $0
C. A $0
_Subtotal: . $3,068

"y
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EXHIBIT D

_ SPECIAL TERMS AND CONDITIONS

Termination

days written notice to the other party.

' A This Agreement may be canceled at any time by either party upon thlrty (30) j ‘A

In the case of early termination, the performing agency will submit an invoibe :

in friplicate and a report in triplicate covering services to termination date,
following the invoice and progress report requirements of this Agreement. A

' copy and description of any data collected up to termination date will also be

provrded fo ARB.

Upon receipt of the i invoice, progress report, and data, a final payment will be

made to the performing agency. This payment shall be for all ARB-
approved, actually incurred costs in accordance with Exhibits A and B, and
shall include labor, and materials purchased or utilized (including all
noncancellable commitments) to termination date and pro rata rndrreot Costs

- as specified in the proposal budget.

Disputes

A

"ARB reserves the right to issue an order to stop work in the event that a

dispute should arise, or in the event that the ARB gives the performing
agency a notice that this Agreement will be terminated. The siop-work order

. will be in effect until the dispute has been resolved.or thls Agreement has
' been termmated v L

Any dlspute concerni‘ng a question of fact arising under the terms of this

- Agreement which is not disposed of within a reasonable period of time by

agency employees normally responsible  for the administration of this
agreement, shall' be brought to the attention of the Executive Officer or
desrgnated representative of each agency for jomt resolutlon

-Amendments o et e o e g

ARB reserves the nght to amend thls agreement for additional trme and/or
- additional fundlng ' .
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EXHIBITE
ADDITIONAL PROVISIONS

1. Equipment Provisions

CA.

“ Equipment is defined as movable articles of ndnexpendable property that
meet the following requirements: .

1. have a normal usefu'i life (including extended life due to repairs) of at least
one year; ' ‘ . R .

2. have a unit acquisition cost of at least $5,000 for othe'r.than land and

structures (for example, identical assets costing $3,000 each for a $12,000
total would not meet the requirements); and :

3. be used to conduct work under this contract, and/or - S

4. any and all electronic data processing (EDP) equipment used to conduct work -
under this contract.. ‘ ' L : .

. The cost of equipment includes the purchase price plus all costs to acquire, '

install, and prepare equipment for its intended use.

The ARB reserves the right to purchase total equipment whose cost is greater
than $25,000 and any and all EDP equipment for this contract, through the State
procurement process. Contractor's proposed cost of this equipment will be
deducted from the total amount payable to the Contractor. The equipment
provided by ARB will be equivalent fo Contractor's specifications, as described in
Contractor's proposal. ‘ : :

in the evenf Contractor purchaées with ARB funds, procures, uses, or otherwise
takes possession of equipment owned by ARB to perform work under this ..
contract, title to such equipment shall remain with ARB and such equipment shall

'become ARB's equipment upd_n delivery thereof info the Contrac;to_r's control or

possession.

- Contractor shall obtain written approval from ARB prior to the purchase of

equipment that is not specifically identified and listed in the approved budget and
which is valued at mere than $5,000. The contract funding shall be adjusted for
any equipment or supplies furnished by ARB. S

ARB reserves the right to full and adequate access to ARB equipment. -

Contractor shall maintain and administer a program for the utilization,
maintenance, repair, protection, and preservation of ARB equipment, whether
acquired from the ARB or purchased with ARB funds from a third party, so as.to
assure its full availability and usefulness for performance of this contract or as
long as this equipment remains in the control or possession of the Contractor.
The Contractor will install upon each item of equipment a tag identifying the

equipment as belonging to the ARB and will maintain location records of all _
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equipment. The Contractor shall take steps to comply wrth all appropriate
directions or instructions that the ARB may prescrlbe for the protectron of ARB

equrpment

Contractor shall provide to ARB with the final invoice, a final equipment

. inventory. The final invoice shall contain an itemization of equipment purchased
~ with ARB funds or procured through the State procurement process, including

the type of equipment, manufacturer, serial number, and cost. AlARB
equipment shall be returned to the ARB at ARB’s expense in full operating
condition upon termination of this contract, unless ARB approves a different
disposition in writing. Disposition of the equipment shall be in accordance Wlth
the instructions from ARB, to be issued after receipt of the final inventory.

2. Reports and Data _Com"p‘il:ations |

. A

With respect fo each invoice period, University shall forward to the ARB

Contract Administrator, one (1) electronic copy of the progress report and

mail one (1) copy of the progress report along with each invoice. (Do not
use Express Mail). When emailing the progress report, the “subject line”
should state the contract number and the billing period. Each progress
report will begm wrth the following dlsclarmer :

- The statements and conclusions in this report are those of the University
and not necessarily those of the California Air Resources Board. The
mention of commercial products, their source, or their use in connection
with material reported herein is not to be construed as actual or /mplled

endorsement of such products.

- C.

Each progress report will also include:
1. Abrief narrative account of project tasks completed or partlally completed
since the last progress report;
2. ~ A brief discussion of problems encountered during the reporting penod
and how they were or are proposed to be. resolved ‘
3. A brief discussion of work planned by pro;ect task before the next
progress report; and .
4. Agraphor table showmg allocatlon of the budget and amount used to
. date. : :
5. A graph- or table showing percent of work completion for eacll task.
If the project is behlnd schedule, the progress report must contain an explanatlon

of reasons and how the University plans to resume the schedule.
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Six months prior to Agreement termination date, University will deliver to ARB -
twenty (20) bound copies of a draft final report. The reports may be stapled or
spiral bound, depending on size. The draft final report will conform to Exhibit F.

Within forty-ﬁve (45) days of receipt of ARB’s comments on the draft Final Report

" (Exhibit F), University will deliver to ARB's Contract Manager two (2) copies of

the Final Report incorporating alt reasonable alterations and additions requested
by ARB. Upon approval of the amended final report approved by ARB in _
accordance to Exhibit F, University will within two (2) weeks, deliver to ARB fwo
(2) camera ready UNBOUND originals of a Final Report incorporating all final
alterations and additions. The final report will conform to the Contract Final

- Report Format, Exhibit F.

Togéthér with the final report, University will deliver a copy ofthereporton -
diskette/CD, using any common word processing software (please specify the
software used) and a set of all data compilations as specified by the ARB

Contract Manager.

University’s obligation under this Agreement shall be deemed discharged only -

- upon submittal to ARB of an acceptable final report in accordance to Exhibit F,

report diskette/CD, all reqoired data compilations, and any other project
deliverables. ‘ : - SR

Prior fo completion of this Agr’éement,. University shall be entitled to reiease or

- make available reports, information, or other data prepared or assembled by jt

pursuant to this Agreement, in scientific journals and other publications and at
scientific meetings, provided however, that a copy of the publication be submitted
to ARB for review and .comment 45 days prior to such publication. Further, _
University shall place the disclaimer statement in a conspicuous place on all such
reports or publications. Health related reports should include an '
acknowledgment to the late Dr. Friedman. Nothing in this provision shallbe

~ construed to limit the right of State to release information obtained from the

University or to publish reports, information, or data in State publicatiqns; :

CovpVVriq'htable. Materials

In recognition of t'he'policy of ARB and University to promote»ahd safeguard .free conn

and open inquiry by faculty, students and the members of the public and in
furtherance of such policy; both parties agree to the following with respect to
rights in data and copyrights under this Agreement: ’

A. The term "Subject Data” shall méan all original and raw research data, _
notes, computer_programs, writings, sound recordings, pictorial



e
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reproductions, drawings -or other graphlcal representations, and works of-
- any similar nature, produced by University in performance of this
~ Agreement, but specifically excluding “Reports,” as defined in this - -

Agreement. Subject Data also excludes financial reports, cost analyses, ‘

and similar information mc:dental to contract admlnlstratlon -

B.  The term “Reports” shall have the meaning aSSIgned to it in thls Exhlbxt F
of this Agreement

C.- .Ownership of all Subject Data and copyrights arisingi from Subject Data - |

shall be vested in University while ownership of all Reports and copyrights

arising from the Reports delivered under this Agreement shall be vested in -

" ARB. University agrees to make available to the public for public benefit,
to the extent the University shall have the legal right to do so, without
license or fee, any scholarly artlcles whlch are published from the Subject

Data.. :

| D. Nothing in this exhibit or Agreement -shall be construed to limit the right of

University faculty, students or staff to publish the Subject Data in the form
of scholarly articles in academic journals nor to affect, abrogate or limit the
-right of University faculty, staff or students to make use of the Subject
Data. ,

" Travel &APer Diem o

CUA Any reimbursement for necessary travel and per diem shall be at the

University’s approved travel rates.

B. No foreign travel shall be rermbursed uniess pnor written authorlzatlon is
obtalned from ARB. :

Meetlngs :

A Initial meetinq; Before work on the contract begins, the Principal

Investigator and key personnel will meet with the ARB Contract Manager .
and other staff to discuss the overall plan, details of performing the tasks,
the project schedule, itemns related to personnel or changes in personnel
ar‘d any issues that may need to be resolved before work can begin. .

B. Proqress review meetlnqs. The Pnnmpal Investlgator and approprlate
~ members of his or her staff will meet with ARB's Contract Manager at
duarterly intervals to discuss the progress of the prOJect This meeting
may be conducted by phone : :

c. Technlcal Seminar. The Contractor will present the results of the project

. to' ARB staff and a possible webcast at a seminar at ARB facrlltles in
‘Sacramento or El Monte , : :
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6. = Confidentiality

A

It is understood that in the course of carrying out this Agreement, State
may wish to provide University with proprietary or confidential information
of State (Proprietary Informa’clon) University agrees to use its best efforts-
to hold proprietary information in confidence and shall retum it to State
upon the completion of the project. - » »

This obligation shall apply only to propnetary mformatlon that'is
designated or identified as such in writing by State prior to the disclosure
thereof. All proprietary information shall be sent only to the Principal
Investigator. Moreover, this obligation shall not apply to any proprietary .

information which: a) is or becomes publicly known through no wrongful or

negligent act on the part of University; b) is already known to University at .
the time of disclosure; ¢) independently developed by University without .
breach of this agreement; or d) is generally disclosed to third parties by
State without similar restnc’nons on such third parhes

7. Studies. !nvolvmq Human or Animal Subjects

A copy of the !nstltutlonal Revnew Board (!RB) approval must be submlﬁed to
ARB upon receipt by the mvestlgator : : «
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EXHIBIT F
RESEARCH FINAL REPORT FORMAT

The research contract Ftnal Report (Report) is as important to the contract as the
research itself. The Report is a record of the project and its results, and is used in
several ways. Therefore, the Report must be-well-organized and cOntain certain

specific information. The ARB’s Research Screening Committee (RSC) reviews all draft "
Final Reports, paying special attention to the Abstract and Executive Summary. Ifthe

RSC finds that the Report does not fulfill the requirements stated in this Appendix, the
~document will not be approved for release, and final payment for the work completed
may be withheld. This Appendix outllnes the requrrements that must be met when

producing the Report. -

~Note: In partial fulfillment of the Flnal Report requirements, the Contractor shall submlt

a copy of the Report on a CD in PDF format and in a word-processing format, preferably- '

in Word - Version 6.0 or later. - This is in addition to the submission of any paper copies
required. The diskette shall be clearly labeled with the contract fitle, ARB contract
number, the words "Final Report", and the date the report was submitted.

| ‘Legibility: Each page of the app‘roved Final Report must be legible and camera-ready.

Binding.. The draft Report, including its appendices,.nﬁust be either spiral bound or
stapled, depending on size. The revised Report and its appendices should be spiral
bound except for two unbound camera—ready originals.

Cover Do not supply a cover for the Report The ARB will provrde rts standard cover. .

One—SIded Vvs. two-SIded To conserve paper, both the draft Report and the revrsed
Report, except for the unbound camera-ready copies, should be printed on both sides of
the page. The unbound camera-ready coples must be printed on only one side of the

page.

Title. The title of the Report should exactly duplicate the title of the contract unless a .
change is approved in writing by the contract manager

- Spacing.- In order to conserve paper copymg costs and postage please use srngle or
...one:line (1) spacing. - . Glel ZIETTT . _

'Page size. All pages should be of standard size (8 " X 11") fo allow for
photo- reproductlon v

Large fables or figures. Foldout or photo-reduced tables or fi igures are not. acceptable
because they cannot be readily reproduced Large tables and t"gures should be -

presented on consecutive
8 7" X 11" pages, each page contalnlng one portlon of the larger chart.

Color_, Color presentatlons' are not acceptable; printing shall be black on white only.
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Corporate identification. Do not include corporate identification on any page of the Final -
Report, except the title page. '

Un/t notation. Measurements in the Reports should be expressed in metric unlts

"~ However, for the convenience of englneers and other scientists accustomed to using

the British system, values may be given in British units as well in parentheses after the
value in metri¢ units. The expression of measurements in both systems is especlally
encouraged for englneerlng reports

Section order. The Report should contaln the following sectlons in the order listed
below: : »

Title page

Disclaimer

Acknowledgment. (1)

- Acknowledgment (2) -

Table of Contents

List of Figures

List of Tables

Abstract

Executive Summary

‘Body of Report

References :
List of inventions reported and copyrighted materials produced
Glossary of Terms, Abbrevratlons and Symbols
Appendices

Page numbering. Beglnnlng with the body of the Report pages shall be numbered

~ consecutively beginning with “1”, including all appendices and attachments. Pages
preceding the body of the Report shall be numbered consecutively, in ascending order

with small Roman numerals. :

Title page The title page should include, at a.minimum, the contract number, contract
title, name of the principal investigator, contractor organization, date, and this
statement: "Prepared for the California Air Resources Board and the Cahfornla '
Envrronmental Protectton Agency

Disclalmer. A page dedrcated to this statement must follow the Title Page:

The statements and conclusions in this Report are those of the. contractor and not
necessarily those of the California Air Resources Board. The mention of commercial
products, their source, or their use in connection with material reported herein is not to
be construed as actual or implied endorsement of such products.

Acknowledgment (1). Only this section should contain acknowledgments of key
- personnel and organizations who were associated with the project. The last paragraph -
of the acknowledgments must-read as foIIows _
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 This Report was submrtted in fulfilment of [ARB contract numbeér and pro;ect title] by
[contractor organization] under the [partial] sponsorshrp of the California Air Resources
Board. Work was completed as of [date].

Acknowledgment (2). Heaith reports should mclude an acknowledgment io the late Dr.
Friedman. Reports should include the followrng paragraph

This project i is funded under the ARB’s Dr William F. Friedman Health Research
Program. During Dr. Friedman’s tenure on the Board, he played a major role in guiding -
ARB'’s health research program. His commitment to the citizens of California was
evident through his personal and professional interest in the Board’s health research,

_ especially in studies related to children’s health. The Board is sincerely grateful for all
of Dr. Friedman’s’ personal and professronal contributions to the State of California.

Table of Confents. This should fist all the sectlons chapters and appendloes together
with their page numbers. Check for completeness and correct reference to pages in the

Repod
List of Figures. This list is optional if there are fewer than five illdstrations. -
List of Tables. This list is optional if there are fewer than five tables. _

Abstract. The abstract should tell the reader, in nontechnical terms, the purpose and
scope of the work undertaken, describe the work performed, and present the results
obtained and conclusions. The purpose of the abstract is to provide the reader with

~ useful information and a means of determining whether the complete document should
be obtained for study. The length of the abstract should be no more than about 200
words. Only those concepts that are addressed in the executive summary should be
mcluded in the abstract.

" Examplé of an abstract:

' A recently developed ground-based instrument, employing light detecting and ranging ‘
_ (lidar) technology, was evaluated and found to accurately measure ozone
concentrations at altitudes of up to 3,000 meters. The novel approach used in this
-study provides true vertical distributions of ozone concentrations aloft and better

.. “f&mporal coverage of these distributions than other,-moré common fiethods,:such-as.. 50000

- ______those.using.aircraft and ozonesonde (balloon) techniques._The ozone and aerosol

measurements from this study, in conjunction with temperature and wind
‘measurements, will provide a better characterization of atmospheric conditions aloft: and
" the processes involved in the formation of unhealthful ozone concentrations than can be
- achieved with fraditional ground-based monitors.
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. Executive. Summary. The function of the executive summary is to inform the reader
about the important aspects of the work that was done, permitting the reader fo
understand the research without reading the entire Report. It should state the
objectives of the research and briefly describe the experimental methodology[ies] used,
results, conclusions, and recommendations for further study. All of the concepts
brought out in the abstract-should be expanded upon in the Executive Summary.
Conversely, the Executive Summary should not contain concepts that are not expanded
‘upon in the body of the Report. -

| The Executive Summary wrll be used in several applrcatrons as wrrtten therefore
please observe the style considerations discussed below.

Limlt the Executive Summary to two ‘pages single spaced.

Use narrative form. Use a style and vocabulary level comparable fo that in Scientific
American or the New York Times.

l)o not list contract tasks in lieu-of discussing the methodology.
Discuss the results rather than listing them. |

Avoid jargon.

Define technlc‘:al terms. :

, Use- passive voice if active voice is awkwa'rd

Avoid. the temptatlon fo lump separate toplcs together in ohe sentence to cut down on
length.

The Executrve Summary should contaln four sections: Background Methods Results
and Conclusrons described below o : :

“THE BACKGROUND SECTION. For the Background, prowde a one- paragraph discussion of
the reasons the research was néeded. Relate the research to the Board's regulatory
funictions, such as establishing ambient air quality standards for the protectron of human
health, crops, and ecosystems; the improvement and updating of emrssrons |nventorres

--and the de\/elopment of air pollution control strategies.” - T N e B

THE METHODS SECTION. At the beginning of the Methods sectlon state what was done in
general, m one or two sentences.

The methodology should be described in general, nontechnical terms unless the
purpose of the research was to develop a new methodology or demonstrate a new
apparatus or technique. Even in those cases, technical aspects of the methodology
should be kept to the minimum necessary for understanding the project. Use
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termrnology with which the reader is Ilkely to be famllrar lf it is necessary to use
- technical terms, define them. Details, such as names of manufacturers and statlstrcal
; analysrs techniques, should be omrtted »

Specify when and where the study was performed, if it is lmportant in lnterpretlng the =
results. : .

The ﬁndings should not be mentioned in the Methods section.

" THE RESULTS SECTION. The Results section should be a single paragraph in which the
" main findings are cited and their significance briefly discussed. The results should be
presented as a narrative, not a list. This section must include a discussion of the
implications of the work for the Board's relevant regulatory programs.

THE CONCLUSIONS SECTION. The Conclusions section should be a single short
paragraph in which-the results are related to the background, objectives, and methods.
Again, this should be presented as a narrative rather than a list. Include a short
discussion of recommendations for further study, adhenng tfo the gurdelrnes for the
Recommendations section in the body of the Report.

Body of Repon‘ The body of the Report should contarn the details of the research
divided into the followmg sections:

lNTRODUCTION. Clearly identify the scope and purpose of the project.A Provide a general
background of the project. Explicitly state the assumptions of the study.

. Clearly describe the. hypothesis or problem the research was designed to address. _
. Discuss previous related work and provrde a brief reV|ew of’ the relevant literature on the

topic.

~ MATERIALS AND METHODS. Describe the various phases of the project, the theoretical
approach to the solution of the problem being addressed, and limitations to the work.
Describe the design and constriction phases of the project, materials, equipment,
instrumentation, and methodology. Describe quality assurance and quality control
procedures used. Describe the experimental or evaluation phase of the project

RESULTS. Present the results in an orderly and coherent sequence. Descnbe statistical

. -+ -procedures used and their assumptions. Discuss information presented.in tables;

figures and graphs. The titles and heading of tables, graphs, and figures, should be T

~ understandable without reference tothe text. Include all necessary explanatory

ifootnotes Clearly indicate the'measurement u'nits used.

: DlSCUSSION Interpret the data in the context of the orrglnal hypothesrs or problem
Does the data support the hypothesrs or provide solutions to the research problem? If
appropriate, discuss how the results compare to data from similar or related studies.
What are the implications of thé findings? Identify innovations or development of new
techniques or processes lf appropnate discuss cost pro;ectrons and economlc

S analyses
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SUMMARY AND CONCLUSIONS. This is the most important part of the Report because it is
the section that will probably be read most frequently. This section should begin with a
clear, concise statement of what, why, and how the project was done. Major results and
conclusions of the study should then be presented, using clear, concise statements.
Make sure the conclusions reached are fully supported by the results of the study. Do

not overstate or overinterpret the results. It may be-useful to itemize primary results and A'

conclusions. A simple. table or graph may be used to lllustrate

RECOMMENDATIONS. Use clear concise statements to recommend (lf appropnate) future
research that is a reasonable progression of the study and can be supported by the
results and discussion. .

 References. Use a consistent stylé to fully cite work referenced throughout the-Repo_rt L -
and references to closely related work, background material, and publications that offer =

additional information on aspects of the work. Please list these together in a separate
section, following the body of the Report. If the Report is lengthy you may list the
references at the end of each chapter.

List of inventions reported and publlcatlons produced. If any lnventlons have been’
reported, or publications or pending publications have been produced as a result of the
project, the titles, authors, journals or magazines, and identifying numbers that will
assist in locating such information should be included in this section.

Glossary of terms, abbreviations, and symbols. When more than five of these items are
used in the text of the Report, prepare a complete listing with explanations and
definitions. It is expected that every abbreviation and symbol will be written out at its
first appearance in the Report, with the abbreviation or symbol following in parentheses
[i.e., carbon dioxide (CO,)]. Symbols listed in table and fi t'gure legends need not be
llsted in the Glossary S

Appendices. Related or addmonal material that is too bulky or detalled to lnclude within
the dlSCUSSlOl‘l.pOTtlon of the Report shall be placed in appendices. [If a Report has only
one appendix, it should be entitled "APPENDIX".- If a Report has more than one _
appendix, each should be designated with a capital letter (APPENDIX A, APPENDIX B).
If the appendices are too large for inclusion in the Report, they should be collated,
following the binding requirements for the Report, as a separate document: The

- contract manager will. determine whether appendices are-to be included:in the Report:or. -

treated separately. Page numbers of appendices included in the Report should
continue the page numbering of the Report body. Pages of separated appendlces
should be numbered consecutlvely, beglnnlng at “1”.
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