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January 20, 2021 
 

 
VIA ELECTRONIC MAIL 
 
 
Luly E. Massaro, Commission Clerk 
Rhode Island Public Utilities Commission 
89 Jefferson Boulevard 
Warwick, RI  02888 
 
RE:  Docket 5088 – 2021 Renewable Energy Growth Program Tariff and Rule Changes  
    Responses to PUC Data Requests – Set 2 
    
Dear Ms. Massaro:  
 

On behalf of National Grid,1 enclosed please find an electronic version2 of the 
Company’s responses to the Second Set of Data Requests issued by the Rhode Island Public 
Utilities Commission in the above-referenced docket.   

 
Thank you for your attention to this matter.  If you have any questions, please contact 

me at 781-907-2126. 
 

Very truly yours, 

 
Laura C. Bickel 

 
Enclosures 
 
cc: Docket 5088 Service List  

Leo Wold, Esq. 
 Jon Hagopian, Esq. 
 John Bell, Division 

 
1 The Narragansett Electric Company d/b/a National Grid (National Grid or the Company). 
 
2 Pursuant to the Rhode Island Public Utilities Commission’s guidance concerning the COVID-19 emergency 
period, National Grid is submitting an electronic version of this filing followed by an original and five hard copies 
filed with the Clerk within 24 hours of the electronic filing.     
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The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Ian Springsteel 

PUC 2-1 
 
Request: 
 
The DG Board characterizes the CRDG adder as a pilot.  National Grid does not.  Is the proposal 
a pilot or a programmatic change? 
 
Response: 
 
The Narragansett Electric Company d/b/a National Grid (the Company) considers the 
Low-Income Community Remote Distributed Generation Incentive to be a programmatic 
change.  Like all aspects of the Renewable Energy Growth Program, elements of the 
program can be changed or rescinded in the future if they prove to be ineffective or 
otherwise do not meet expected outcomes.   



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Ian Springsteel and Amy Vavak 

PUC 2-2 
 
 
Request: 
 
What is it about the program design that prevents A-60 customers from having “access” to 
CRDG projects?  How does “access” to the programs differ between A-16 customers and A-60 
customers?  How will the Company’s proposed adder address the access issues within the 
program design?  Provide concrete evidence if available. 
 
Response: 
 
The term “access” as it is used in the pre-filed Direct Testimony of Ian Springsteel and 
Meghan McGuinness refers to the overall ability of customers to know of and act on 
offers to enroll in a community solar project.  With community net metering, the 
Company has been informed by project owners, and verified by enrollment records, that 
there is a difference in outreach to and enrollment of income-eligible Rate A-60 
customers (i.e., low-income) and Rate A-16 customers, in that income level, credit, 
and/or bank direct deductions are often needed to enroll with a project, and marketing 
efforts of developers have focused on higher income, higher credit customers as a result.  
This forms a base-line of experience with how residential customers are approached for 
community solar participation. Community Remote Distributed Generation (CRDG) 
projects allow for the allocation of “net credits” (i.e.,  credits at no cost to the customer, 
which create bill savings).  Of the two currently operating CRDG facilities, neither has 
any residential customers enrolled, which the Company also views as indicating an 
“access” issue.  The Company’s view is that developers target and enroll customers for 
CRDG projects who are the easiest to reach and communicate with.  To date, those have 
been non-residential customers.  The Low-Income CRDG Incentive will encourage 
developers to target Rate A-60 customers by offering them slightly more payment for 
kilowatt-hours that are assigned to such customers.  As a result, this would improve 
access for Rate A-60 customers to Renewable Energy Growth Program benefits.   



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Ian Springsteel 

PUC 2-3 
 
Request: 
 
Under the Company’s CRDG adder proposal please explain: 
 
a. What role and tasks the CRDG project owner would need to perform in order to solicit 

the required number of A-60 customers. 
 

b. How the project owner would determine and confirm which customers solicited are A-60. 
 

c. Whether the Company would be providing A-60 customer lists to CRDG project owners 
and if so, how this is consistent with customer confidentiality practices. 

 
Response: 
 

a. Community Remote Distributed Generation (CRDG) project owners, or their 
agents, will need to market the benefits of enrollment, explain the limits on 
benefits that can be provided based on customer usage, and collect account 
information from Rate A-60 customers.  They will then provide appropriate 
monthly percentage amounts for credit allocations on a Payment/Credit Transfer 
form with customer names and account numbers, along with each customer’s 
three-year annual average usage, to the Company to begin transferring credits to 
such customers. 
   

b. Project owners will ask Rate A-60 customers to self-identify as such when they 
respond to marketing outreach from the project owner.  The project owner can 
then confirm the customer is on that rate by reviewing a customer bill, or 
providing the customer details, as discussed in subpart a. above, to the Company, 
and the Company will confirm the customer is on Rate A-60. 
 

c. The Company will not provide lists of Rate A-60 customers to CRDG project 
owners.  The Company plans to market the opportunity for enrollment generally 
to Rate A-60 customers and will direct respondents to the community solar 
referral website run by the Office of Energy Resources.  The Company would 
consider other options for customers to ask for a referral to a project owner if the 
first approach does not result in a reasonable response and enrollment rate.   

 



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-4 
 
Request: 
 
Referring to Schedule NG-6, pages 3 and 4, please provide the source material for the numbers 
shown for the estimated utility cost savings. 
 
Response: 
 
Please see Attachment PUC 2-4, entitled “Massachusetts Program Administrators: 
Massachusetts Special and Cross Sector Studies Area, Residential and Low-Income Non-
Energy Impacts (NEI) Evaluation,” for a summary of the input values for utility cost 
savings in Table 2-1, and discussion of these values in more detail in Chapter 4.  The 
Company uses these values as an input in the benefit-cost analysis for its Energy 
Efficiency programs.  The Company adjusted the values to 2020 dollars because the 
original values were denominated in 2010 dollars.   



Massachusetts Program
Administrators
Massachusetts Special and Cross-
Sector Studies Area, Residential and
Low-Income Non-Energy Impacts (NEI)
Evaluation

EHM@K

@qcqop 04+ 1/00

Onal]na` ^u9

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 1 of 262



ee

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Massachusetts Program
Administrators
Massachusetts Special and Cross-Sector
Studies Area, Residential and
Low-Income Non-Energy Impacts (NEI)
Evaluation

EHM@K

@qcqop 04+ 1/00

Bklunecdp ~ 1/00 Sapn] Sa_d+ Hj_- @hh Qecdpo Qaoanra`-

3E;D7E;9 <CE, 27FF78>HF;GGF 3EC=E7A -9A?B?FGE7GCEF

5;GE7 5;8>

(&$# .BG;EDE?F; 17B;! 4H?G; %## K 279?FCB! 60 '%)$+

5;@ (#*"%$("%)## K /7J (#*"(($"'$*$

III"G;GE7G;8>"8CA

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 2 of 262



eee

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

TABLE OF CONTENTS

1. Executive Summary......................................................................................... 1-1
0-0 MDH Pq]jpebe_]pekj ej pda Kepan]pqna 0,1

0-0-0 Tpehepu,Oanola_pera MDHo 0,1

0-0-1 O]npe_el]jp,Oanola_pera MDHo | N__ql]jpo 0,2

0-0-2 Rk_eap]h,Oanola_pera MDHo 0,2

0-0-3 O]npe_el]jp Oanola_pera MDHo | Nsjano kb Kks,Hj_kia Gkqoejc 0,2

0-1 Rqii]nu kb MDHo 0,2

0-1-0 Tpehepu,Oanola_pera MDHo 0,3

0-1-1 O]npe_el]jp,Oanola_pera MDHo , N__ql]jpo 0,3

0-1-2 O]npe_el]jp,Oanola_pera MDHo , Nsjano ]j` L]j]cano kb Kks,ej_kia Qajp]h
Gkqoejc 0,4

0-1-3 Rk_eap]h,Oanola_pera MDHo 0,4

0-1-4 Mkj,Qaokqn_a Aajabepo 0,4

0-2 MDHo Pq]jpebea` Sdnkqcd O]npe_el]jp Rqnrauo 0,7

2. Introduction and Overview of NEI Values...................................................... 2-1

3. Methodology .................................................................................................... 3-1
2-0 Kepan]pqna Qareas 2,0

2-1 Hj,`alpd Hjpanreaso 2,0

2-2 Rqnrauo kb Onkcn]i O]npe_el]jpo 2,1

2-2-0 N__ql]jp Rqnrauo 2,1

2-2-1 Nsjano ]j` L]j]cano kb Kks,ej_kia Qajp]h Gkqoejc Rqnrau 2,5

4. Utility-Perspective NEIs—Literature Review ................................................. 4-1
3-0 @nna]n]cao 3,2

3-0-0 @ooaooiajp kb pda MDH Kepan]pqna 3,4

3-0-1 Qahar]jp O@ Onkcn]io 3,5

3-0-2 Qa_kiiaj`]pekjo 3,5

3-1 A]` Ca^p Vnepa,kbbo 3,5

3-1-0 @ooaooiajp kb pda Kepan]pqna 3,7

3-1-1 Qahar]jp O@ Onkcn]io 3,7

3-1-2 Qa_kiiaj`]pekjo 3,7

3-2 Saniej]pekjo ]j` Qa_kjja_pekjo 3,7

3-2-0 @ooaooiajp kb pda Kepan]pqna 3,8

3-2-1 Qahar]jp O@ Onkcn]io 3,8

3-2-2 Qa_kiiaj`]pekjo 3,0/

3-3 Q]pa Ceo_kqjpo 3,0/

3-3-0 @ooaooiajp kb pda Kepan]pqna 3,00

3-3-1 Qahar]jp O@ Onkcn]io 3,00

3-3-2 Qa_kiiaj`]pekjo 3,00

3-4 Bqopkian B]hho ]j` Bkhha_pekjo @_perepeao 3,00

3-4-0 Bqopkian B]hho 3,01

3-4-1 @ooaooiajp kb pda Kepan]pqna 3,01

3-4-2 Qahar]jp O@ Onkcn]io 3,02

3-4-3 Qa_kiiaj`]pekjo 3,02

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 3 of 262



er

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

3-5 Mkpe_ao 3,02

3-5-0 @ooaooiajp kb pda Kepan]pqna 3,03

3-5-1 Qahar]jp O@ Onkcn]io 3,03

3-5-2 Qa_kiiaj`]pekjo 3,03

3-6 Npdan Bkhha_pekj @_perepeao 3,04

3-7 R]bapu Qah]pa` Diancaj_u B]hho 3,04

3-7-0 @ooaooiajp kb pda Kepan]pqna 3,05

3-7-1 Qahar]jp O@ Onkcn]io 3,05

3-7-2 Qa_kiiaj`]pekjo 3,06

3-8 Hj_na]oa` Dha_pne_epu Ruopai Qahe]^ehepu 3,06

3-8-0 Qa_kiiaj`]pekj 3,06

3-0/ @``epekj]h Tpehepu MDHo Ekqj` ej pda Kepan]pqna 3,07

3-0/-0Sn]joieooekj ]j` Ceopne^qpekj R]rejco 3,07

3-0/-1Hjoqn]j_a R]rejco 3,07

5. Participant-Perspective NEIs—Literature Review......................................... 5-1
4-0 Lapdk`o Toa` pk La]oqna O]npe_el]jp MDHo 4,4

4-0-0 Rqnrau Lapdk`o 4,4

4-1 Hilhe_]pekjo ]j` Qa_kiiaj`]pekjo bkn Rqnrau Lapdk`o 4,7

4-1-0 Gecdan Bkibknp Karaho 4,8

4-1-1 Mkj,hks,ej_kia Onkcn]io 4,8

4-1-2 Kks,ej_kia Onkcn]io 4,0/

4-1-3 @ooaooiajp kb pda Kepan]pqna 4,0/

4-1-4 Qahar]jp O@ Onkcn]io 4,0/

4-1-5 Qa_kiiaj`]pekjo 4,0/

4-2 Hilnkra` Rajoa kb Djrenkjiajp]h Qaolkjoe^ehepu 4,00

4-2-0 Qa_kiiaj`]pekjo 4,00

4-3 Pqeapan Hjpanekn Djrenkjiajp 4,00

4-3-0 Mkj,hks,ej_kia Onkcn]io 4,00

4-3-1 Kks,ej_kia Onkcn]io 4,01

4-3-2 @ooaooiajp kb pda Kepan]pqna 4,01

4-3-3 Qahar]jp O@ Onkcn]io 4,01

4-3-4 Qa_kiiaj`]pekjo 4,01

4-4 Qa`q_a` Mkeoa 'Ceods]odano( 4,02

4-4-0 @ooaooiajp kb pda Kepan]pqna 4,02

4-4-1 Qahar]jp O@ Onkcn]io 4,02

4-4-2 Qa_kiiaj`]pekj 4,02

4-5 Kecdpejc Pq]hepu 4,02

4-5-0 @ooaooiajp kb pda Kepan]pqna 4,03

4-5-1 Qahar]jp O@ Onkcn]io 4,03

4-5-2 Qa_kiiaj`]pekjo 4,03

4-6 Kkjcan Kecdpejc Kebapeia 4,03

4-6-0 @ooaooiajp kb pda Kepan]pqna 4,04

4-6-1 Qahar]jp O@ Onkcn]io 4,04

4-6-2 Qa_kiiaj`]pekjo 4,04

4-7 Hj_na]oa` Gkqoejc Onklanpu U]hqa ]j` @jpe_el]pa` D]oa kb Rahhejc kn Ka]oejc Gkia 4,05

4-7-0 Kks,ej_kia Onkcn]io 4,05

4-7-1 Mkj,hks,ej_kia Onkcn]io 4,06

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 4 of 262



r

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

4-7-2 @ooaooiajp kb pda Kepan]pqna 4,07

4-7-3 Qahar]jp O@ Onkcn]io 4,07

4-7-4 Qa_kiiaj`]pekjo 4,07

4-8 Aqbbano Djancu One_a Hj_na]oao 4,08

4-8-0 Qa_kiiaj`]pekjo 4,08

4-0/ Qa`q_a` Maa` pk Lkra ]j` Bkopo kb Lkrejc+ Hj_hq`ejc Gkiahaoojaoo 4,08

4-0/-0Qa_kiiaj`]pekj 4,1/

4-00 Qa`q_a` V]pan To]ca ]j` Rasan Bkopo 'Ceods]odano ]j` S]jghaoo V]pan Ga]pano( 4,1/

4-00-0@ooaooiajp kb pda Kepan]pqna 4,10

4-00-1Qahar]jp O@ Onkcn]io 4,10

4-00-2Qa_kiiaj`]pekjo 4,11

4-01 Qa`q_a` Capancajp To]ca 'Ceods]odano( 4,11

4-01-0@ooaooiajp kb pda Kepan]pqna 4,12

4-01-1Qahar]jp O@ Onkcn]io 4,12

4-01-2Qa_kiiaj`]pekj 4,12

4-02 Qa`q_a` V]pan To]ca ]j` Rasan Bkopo 'Kks Ehks Rdksanda]`o ]j` E]q_ap @an]pkno( 4,12

4-02-0@ooaooiajp kb pda Kepan]pqna 4,14

4-02-1Qahar]jp O@ Onkcn]io 4,15

4-02-2Qa_kiiaj`]pekjo 4,15

4-03 Lkna Cqn]^ha Gkia ]j` Dmqeliajp ]j` @llhe]j_a L]ejpaj]j_a Qamqenaiajpo 4,16

4-03-0@ooaooiajp kb pda Kepan]pqna 4,17

4-03-1Qahar]jp O@ Onkcn]io 4,18

4-03-2Qa_kiiaj`]pekjo 4,18

4-04 Qa`q_ejc Djancu Dtlajoao+ L]gejc Lkna Lkjau @r]eh]^ha bkn Npdan Toao+ Rq_d ]o
Ga]hpd B]na 4,18

5.15.1 @ooaooiajp kb pda MDH Kepan]pqna 4,18

4-04-1Qa_kiiaj`]pekjo 4,2/

4-05 Ga]hpd,Qah]pa` MDHo | Easan Bkh`o ]j` Uenqoao+ Hilnkra` Hj`kkn @en Pq]hepu+ D]oa kb
L]ejp]ejejc Ga]hpdu Qah]pera Gqie`epu 4,2/

4-05-0Dre`aj_a bnki pda MDH ar]hq]pekj hepan]pqna 4,21

4-05-1@ooaooiajp kb pda Kepan]pqna 4,22

4-05-2Qahar]jp O@ Onkcn]io 4,23

4-05-3Qa_kiiaj`]pekjo 4,23

4-06 Hilnkra` R]bapu 'Ga]pejc Ruopai+ Uajpeh]pekj+ B]n^kj Lkjkte`a+ Eenao( 4,23

4-06-0@ooaooiajp kb pda Kepan]pqna 4,26

4-06-1Qahar]jp O@ Onkcn]io 4,26

4-06-2Qa_kiiaj`]pekj 4,27

4-07 Hilnkra` R]bapu 'Kecdpejc( 4,28

4-07-0@ooaooiajp kb pda Kepan]pqna 4,28

4-07-1Qahar]jp O@ Onkcn]io 4,28

4-07-2Qa_kiiaj`]pekj 4,28

4-08 Ga]p 'kn h]_g pdanakb( Fajan]pa` 4,28

4-08-0Qa_kiiaj`]pekjo 4,28

4-1/ V]ni ql Cah]u 4,28

4-1/-0@ooaooiajp kb pda Kepan]pqna 4,3/

4-1/-1Qahar]jp O@ Onkcn]io 4,3/

4-1/-2Qa_kiiaj`]pekjo 4,3/

4-10 Onk`q_p Kebapeia 'GU@B Dmqeliajp+ Ckiaope_ Gkp V]pan Dmqeliajp+ ]j` @llhe]j_ao( 4,3/

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 5 of 262



re

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

4-10-0@ooaooiajp kb pda Kepan]pqna 4,30

4-10-1Qahar]jp O@ Onkcn]io 4,30

4-10-2Qa_kiiaj`]pekjo 4,30

4-11 @r]eh]^ehepu kb Gkp V]pan 4,31

4-11-0@ooaooiajp kb pda Kepan]pqna 4,31

4-11-1Qahar]jp O@ Onkcn]io 4,31

4-11-2Qa_kiiaj`]pekj 4,31

4-12 Onk`q_p Oanbkni]j_a 4,31

4-12-0@ooaooiajp kb pda Kepan]pqna 4,32

4-12-1Qahar]jp O@ Onkcn]io 4,32

4-12-2Qa_kiiaj`]pekj 4,32

4-13 MDHo @ook_e]pa` sepd Kks,Hj_kia Qkki @en Bkj`epekjan Qalh]_aiajp 4,32

4-13-0@ooaooiajp kb pda Kepan]pqna 4,33

4-13-1Qahar]jp O@ Onkcn]io 4,33

4-13-2Qa_kiiaj`]pekj 4,33

4-14 @``epekj]h O]npe_el]jp MDHo bkqj` ej pda Kepan]pqna 4,34

4-14-0Saniej]pekj ]j` Qa_kjja_pekj 4,34

4-14-1Aehh,nah]pa` B]hho 4,34

4-14-2Qa`q_a` Sn]jo]_pekj Bkopo 4,35

4-14-3D`q_]pekj 4,36

6. Societal-Perspective NEIs—Literature Review ............................................. 6-1
5-0 Dmqepu ]j` G]n`odel 5,0

5-0-0 @ooaooiajp kb pda Kepan]pqna 5,1

5-0-1 Qahar]jp O@ Onkcn]io 5,1

5-0-2 Qa_kiiaj`]pekj 5,1

5-1 Va]pdanev]pekj ^u Tpehepu Onkcn]io R]rao Bkopo kb Hjola_pekjo ]j` Tlcn]`ao ^u Npdan
@caj_eao 5,2

5-1-0 @ooaooiajp kb pda Kepan]pqna 5,2

5-1-1 Qahar]jp O@ Onkcn]io 5,2

5-1-2 Qa_kiiaj`]pekj 5,2

5-2 @``epekj]h Rk_eap]h MDHo Ekqj` ej pda Kepan]pqna 5,2

5-3 Hilnkra` Ga]hpd | Qa`q_a` La`e_]h Bkopo 5,2

5-3-0 @ooaooiajp kb pda Kepan]pqna 5,3

5-3-1 Qahar]jp O@ Onkcn]io 5,3

5-3-2 Qa_kiiaj`]pekj 5,3

5-4 Hilnkra` R]bapu 5,4

5-4-0 @ooaooiajp kb pda Kepan]pqna 5,4

5-4-1 Qahar]jp O@ Onkcn]io 5,4

5-4-2 Qa_kiiaj`]pekj 5,5

5-5 Npdan | V]pan+ M]pekj]h Ra_qnepu 5,5

5-5-0 @ooaooiajp kb pda Kepan]pqna 5,5

5-5-1 Qahar]jp O@ Onkcn]io 5,6

5-5-2 Qa_kiiaj`]pekj 5,6

7. Participant-Perspective NEIs, Owners of Low-income Rental Housing—
Literature Review............................................................................................. 7-1

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 6 of 262



ree

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

8. Non-resource Benefits .................................................................................... 8-1
7-0 V]opa R]rejco9 Qabnecan]pkn.Enaavan Sqnj,ej Onkcn]io 7,0

7-0-0 @rke`a` K]j`behh Rl]_a 7,1

7-0-1 Qa_u_hejc kb Oh]ope_o ]j` Fh]oo 7,1

7-0-2 Hj_ejan]pekj kb Hjoqh]pejc Ek]i 7,1

7-0-3 Qahar]jp O@ Onkcn]io 7,2

7-0-4 Qa_kiiaj`]pekjo 7,3

9. Participant NEIs Estimated from Surveys—Occupants ............................... 9-5
8-0 Oan_alpekj kb Dbbe_eaj_u Hilnkraiajp ]j` MDHo 8,6

8-1 Oan_alpekj kb MDHo 8,8

8-2 MDH U]hqa B]h_qh]pekj 8,00

8-3 @ook_e]pekj Aapsaaj MDH U]hqao ]j` Hjop]hha` La]oqnao 8,08

8-3-0 @ook_e]pekj ^apsaaj MDH U]hqao ]j` Hjop]hha` La]oqnao9 Oan_ajp]ca kb Aehh R]rejco8,08

8-4 Npdan Ga]hpd Hil]_po 8,12

8-5 Caikcn]lde_o 8,12

10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental
Housing ...........................................................................................................10-1
0/-0 Oan_alpekj kb Dbbe_eaj_u Hilnkraiajpo ]j` MDHo 0/,2

0/-1 Oan_alpekj kb MDHo 0/,6

0/-1-0MDH U]hqa B]h_qh]pekj 0/,7

0/-1-1@ook_e]pekj ^apsaaj MDH U]hqao ]j` Hjop]hha` La]oqnao 0/,01

0/-1-2Lqhpe,b]iehu Eenikcn]lde_o 0/,04

11. References ......................................................................................................11-1

APPENDIX A: Additional Analysis of NEI Surveys ........................................A-1

APPENDIX B: Mass Save NEIs ........................................................................B-1

APPENDIX C: Additional Literature Reviewed for Select NEIs .....................C-1

APPENDIX D: Utility-Perspective NEI Values Derived from the Literature ..D-1

APPENDIX E: NEI Survey, Owners and Managers of Low-Income Rentals. E-1

APPENDIX F: NEI Survey: Low-income and Non-low-income Retrofits...... F-1

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 7 of 262



reee

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

List of Acronyms

@DRB @rke`a` Djancu Rqllhu Bkopo

@VV@ @iane_]j V]pan Vkngo @ook_e]pekj

B@ Bkjfkejp @j]huoeo

BCB Bajpano bkn Ceoa]oa Bkjpnkh ]j` Onarajpekj

BEB Bdhknkbhqknk_]n^kj

BGO R_kppeod Bajpn]h Ga]pejc Onkcn]iia

BN1a B]n^kj `ekte`a amqer]hajp

BU Bkjpejcajp U]hq]pekj

CGV Ckiaope_ Gkp V]pan

CQHOD Cai]j` Qa`q_pekj Hj`q_a` One_a Dbba_p

DO@ Djrenkjiajp]h Onkpa_pekj @caj_u

FOL F]hhkjo lan Lejqpa

FVO Fhk^]h s]niejc lkpajpe]h

GBEB Gu`nk_dhknkbhqknk_]n^kj

GDR Gkia Djancu Rkhqpekjo

GV@O Gkia Va]pdanev]pekj @ooeop]j_a Onkcn]i

H@P Hj`kkn ]en mq]hepu

HDP Hj`kkn ajrenkjiajp]h mq]hepu

HHEA Hjoqn]j_a Hjopepqpa E]_p Akkg

KHGD@O Kks Hj_kia Gkia Djancu @ooeop]j_a Onkcn]i

KHOOS Kks Hj_kia Oq^he_ Oqnlkoa Saop 'B]hebknje](

M@SBDM pda Tjepa` Jejc`kiyo M]pekj]h Bajpan bkn Rk_e]h Qaoa]n_d

MDA Mkj,ajancu ^ajabep

MDH Mkj,ajancu eil]_p

MRVL@ M]pekj]h Rkhe` V]opao L]j]caiajp @ook_e]pekj

NQMK N]g Qe`ca M]pekj]h K]^kn]pknu

OBA Okhu_dhknej]pa` ^eldajuho

Q@C Qaolkjoe^ha @llhe]j_a Ceolko]h

QU Qah]pera U]hq]pekj

S%C Sn]joieooekj ]j` `eopne^qpekj

SQB Skp]h Qaokqn_a Bkop

SQL Sa_dje_]h Qabanaj_a L]jq]h

UOO Uajpqna O]npjano Oehkp

URK U]hqa kb ] op]peope_]h heba

V@O Va]pdanev]pekj @ooeop]j_a Onkcn]i

V@QL V]opa Qa`q_pekj Lk`ah

VGN Vknh` Ga]hpd Nnc]jev]pekj

VQ@O Va]pdanev]pekj Qaoe`ajpe]h @ooeop]j_a O]npjanodel

VSO Vehhejcjaoo pk O]u

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 8 of 262



0,0

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

1. EXECUTIVE SUMMARY

Sdeo nalknp lnaoajpo pda bej`ejco kb pda L]oo]_dqoappo Bnkoo,Bqppejc Mkj,Djancu Aajabepo ZMDAo[
Dr]hq]pekj- Hp ej_knlkn]pao bej`ejco bnki ] nareas kb pda Mkj,Djancu Hil]_po 'MDH( hepan]pqna+ ej,`alpd
ejpanreaso+ ]j` pahaldkja oqnrauo sepd lnkcn]i l]npe_el]jpo- Hp qoao pdaoa pk mq]jpebu jkj,ajancu
^ajabepo+ ej_hq`ejc MDAo bkn hks,ej_kia lnkcn]io- Sk ]__kqjp bkn pda b]_p ^kpd lkoepera '^ajabepo( ]j`
jac]pera eil]_po _]j naoqhp bnki ajancu abbe_eaj_u lnkcn]io+ sa qoa pda pani jkj,ajancu eil]_po 'MDHo(
ej pdeo nalknp-

MDHo ]na ] se`ahu na_kcjeva` ^qp `ebbe_qhp pk mq]jpebu ]bba_p kb ajancu abbe_eaj_u lnkcn]io- Sda eil]_po kb
abbe_eaj_u lnkcn]io atpaj` ^aukj` aha_pne_ `ai]j` ]j` aha_pne_epu+ c]o+ ]j` keh _kjoqilpekj ajancu
o]rejco- MDHo d]ra pn]`epekj]hhu ^aaj _d]n]_paneva` ^u pda lanola_pera kb pda l]npu ] l]npe_qh]n MDH
]__nqao pk+ ej_hq`ejc qpehepeao+ l]npe_el]jpo+ ]j` ok_eapu- Ekn at]ilha+ qpehepeao _]j na]heva ] jqi^an kb
bej]j_e]h o]rejco ^a_]qoa lnkcn]i l]npe_el]jpo kbpaj d]ra hksan ajancu ^ehho+ sde_d _]j `a_na]oa pda
hegahedkk` pd]p _qopkiano atlaneaj_a `ebbe_qhpeao sepd l]uejc pdaen qpehepu ^ehho- Onkcn]i l]npe_el]jpo i]u
^ajabep pdnkqcd na`q_a` s]pan qo]ca bnki s]pan o]rejc ia]oqnao kn atlaneaj_a ej_na]oa` _kibknp ]bpan ]
napnkbep- Eej]hhu+ ok_eapu i]u na]heva ajrenkjiajp]h ^ajabepo ]j` lkoepera a_kjkie_ eil]_po bnki ajancu
abbe_eaj_u lnkcn]io-

MDHo i]u ]hok ^a _d]n]_paneva` ^u a]oa kb aopei]pekj- Qah]perahu a]ou pk mq]jpebu MDHo d]ra ajcejaanejc
aopei]pao pd]p ]na b]enhu sahh aop]^heoda`+ oq_d ]o s]pan o]rejco bnki ]j ajancu,abbe_eajp `eod s]odan-
Rkia MDHo _]j ^a mq]jpebea` sepd ikna abbknp ]j` haoo _anp]ejpu+ sdeha kpdan+ haoo p]jce^ha MDHo ]na
`ebbe_qhp pk mq]jpebu-

Sdeo ar]hq]pekj d]` oaran]h k^fa_perao- Eenop ]j` bknaikop+ pdeo ar]hq]pekj okqcdp pk nahe]^hu mq]jpebu MDHo
]ook_e]pa` sepd pda Onkcn]i @`iejeopn]pknoy 'O@o( lnkcn]io-

0
Sdnkqcd pda hepan]pqna nareas+ pdeo nalknp

_h]ooebeao MDHo ej panio kb pda lanola_pera kb pda l]npu ] l]npe_qh]n MDH ]__nqao pk 'e-a-+ qpehepu+ l]npe_el]jp+
ok_eapu( ]j` ola_ebeao sdapdan ]j MDH ]llheao pk hks,ej_kia dkqoadkh`o+ jkj,hks,ej_kia dkqoadkh`o+ kn
^kpd-

1

Ra_kj`+ pda ar]hq]pekj ]ooaooao pda nahe]^ehepu kb pda MDH r]hqao bkqj` ej pda hepan]pqna ]j` pda atpajp pk
sde_d pdau ]llhu pk pda O@oy hks,ej_kia ]j` naoe`ajpe]h lnkcn]io- Bh]ooebuejc ]j` ]ooaooejc pda
nahe]^ehepu kb pda MDHo bkqj` ej pda hepan]pqna ]hhksa` MLQ pk na_kiiaj` MDH mq]jpebe_]pekj iapdk`o pd]p
ej_hq`a `anerejc r]hqao bnki pda hepan]pqna+ bnki ajcejaanejc aopei]pao ]j` ]hcknepdio+ ]j` bnki `]p]
_khha_pekj pdnkqcd oqnrauo kb lnkcn]i l]npe_el]jpo-

Sden`+ pda ar]hq]pekj mq]jpebeao MDHo pd]p ]llhu pk pda O@oy naoe`ajpe]h ]j` hks,ej_kia lnkcn]io- Vdaj
lkooe^ha+ MDHo r]hqao sana `anera` bnki pda ateopejc hepan]pqna kn ^u `arahklejc ik`ebea` ]hcknepdio bnki
pda hepan]pqna- Ekn naoe`ajpe]h ]j` hks,ej_kia lnkcn]i l]npe_el]jpo+ ej_hq`ejc ksjano kb hks,ej_kia najp]h
dkqoejc+ oaha_p MDH r]hqao sana `anera` ^u oqnrauo kb lnkcn]i l]npe_el]jpo-

2
Hj okia _]oao+ pda

ar]hq]pekj pa]i `kao jkp na_kiiaj` mq]jpebuejc ]j MDH- MDHo sana jkp na_kiiaj`a` bkn mq]jpebe_]pekj
bkn kja kb oaran]h na]okjo9

" Sda MDH eo pkk d]n` pk mq]jpebu ia]jejcbqhhu

" Pq]jpebuejc pda MDH skqh` ]ikqjp pk `kq^ha _kqjpejc ]o pda MDH eo ]hna]`u ]__kqjpa` bkn

0
Go dn pk oj oc` Nmjbm\h ?_hdidnom\ojmn \i_ m`bpg\ojmt ]j_d`n oj _`o`mhdi` oc` \kkgd^\]dgdot \i_ pn` ja oc` LCG q\gp`n di oc` ^jno `aa`^odq`i`nn

o`non pn`_ ]t oc` m`g`q\io epmdn_d^odjin-
1

Gi njh` ^\n`n+ oc` q\gp` ja oc` LCG h\t q\mt ]t otk` ja k\mod^dk\io-
2

Rc` ajggjrdib LCGn r`m` `s\hdi`_ di oc` m`nd_`iod\g \i_ gjr,di^jh` npmq`tn9 oc`mh\g ^jhajmo+ m`_p^`_ ijdn`+ kmjk`mot q\gp`+ `lpdkh`io
h\dio`i\i^`+ _pm\]dgdot ja oc` cjh`+ gdbcodib gda` \i_ lp\gdot+ c`\goc dhk\^on- Rc` ajggjrdib LCGn r`m` `s\hdi`_ di oc` npmq`tn ja jri`mn \i_
h\i\b`mn ja gjr,di^jh` m`io\g cjpndib9 h\mf`odib+ `lpdkh`io h\dio`i\i^`+ o`i\io ^jhkg\dion+ o`i\io opmijq`m+ kmjk`mot q\gp`+ gdbcodib
h\dio`i\i^`+ _pm\]dgdot ja oc` kmjk`mot-
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" Sdana eo ejoqbbe_eajp are`aj_a ej pda hepan]pqna bkn epo ateopaj_a

" Sda MDH eo pkk ejp]jce^ha

MDHo d]ra ^aaj mq]jpebea` ej pda hepan]pqna bkn ] r]neapu kb lnkcn]io ^u ] r]neapu kb iapdk`o- Gksaran+
ikop ikjapeva` MDH r]hqao nalknpa` d]ra ^aaj ^]oa` kj hks,ej_kia sa]pdanev]pekj ]j` napnkbep
lnkcn]io- Rej_a i]ju kb pda MDHo ]na `ebbe_qhp pk ia]oqna+ mq]jpebe_]pekj kb pdaoa eil]_po iqop ^]h]j_a
pda iejeiev]pekj kb qj_anp]ejpu sepd ar]hq]pekj _kopo- @ gau _kjoe`an]pekj ej pda mq]jpebe_]pekj kb MDHo eo
pk ajoqna pd]p pda eil]_po `k jkp kranh]l sepd kpdan ^ajabepo pd]p d]ra ]hna]`u ^aaj ]__kqjpa` bkn
ahoasdana+ ej kn`an pk ]rke` `kq^ha,_kqjpejc kb r]hqao- Ekn i]ju kb pda ikjapeva` MDH r]hqao bkqj` ej
pda hepan]pqna+ pda ]qpdkno d]ra ]ppailpa` pk `apanieja sdapdan kn jkp pda mq]jpebea` ^ajabepo ]na
kranh]llejc-

Sda lanoeopaj_a kb MDHo eo ]jkpdan gau _kjoe`an]pekj- Sda lanoeopaj_a kb ^ajabepo eo _kiikjhu ]ooqia`
pk ^a amq]h pk pda ia]oqna heba kb pda ejop]hha` abbe_eaj_u ia]oqnao-

3
Vdaj MDHo ]na aopei]pa` ej panio kb

jap lnaoajp r]hqa+ pda MDH nalknpa` ]na oajoepera pk pda ]ooqia` ^ajabep dknevkj 'ia]oqna heba( ]j`
`eo_kqjp n]pao ailhkua` ej pda _]h_qh]pekj-

@j eooqa nac]n`ejc pda mq]jpebe_]pekj kb MDH r]hqao pd]p eo jkp sahh,]``naooa` ej pda hepan]pqna eo pda
lknpekjejc kqp kb MDHo kran iqhpelha ia]oqnao- Lkop lnkcn]io opq`ea` ej_hq`a iqhpelha ia]oqnao+ sepd
MDHo ]ppne^qpa` pk pda ejop]hha` ia]oqnao ]o ] cnkql n]pdan pd]j ej`ere`q]hhu- Sdanabkna+ MDHo d]ra
cajan]hhu ^aaj at]ieja` ]p pda lnkcn]i harah n]pdan pd]j ]p pda ia]oqna harah+ sepd jkp]^ha at_alpekjo kb
opq`eao pd]p d]ra at]ieja` MDHo ]ook_e]pa` sepd ]llhe]j_a lnkcn]io-

4
Vdeha ikop MDHo ]na ]ppne^qp]^ha

pk ] lnkcn]i+ pk pda atpajp lkooe^ha+ MLQ d]o na_kiiaj`a` MDH r]hqao ]llhe_]^ha pk ej`ere`q]h
ia]oqnao-

Eej]hhu+ sdaj _kil]nejc r]nekqo r]hqao bkn ] cera MDH nalknpa` ej pda hepan]pqna+ ep eo eilknp]jp pk
na_kcjeva pda r]ne]pekj ej lnkcn]i ahaiajpo+ pda pula ]j` mq]jpepu kb ia]oqnao ejop]hha`+ ]j`
cakcn]lde_._hei]pe_ `ebbanaj_ao ]ikjcop pda lnkcn]io bnki sde_d pda r]hqao sana `anera`+ oej_a pdaoa
b]_pkno _]j ejbhqaj_a pda nalknpa` MDH r]hqao-

(%(%( F\TUT\`$APZ[YPN\T^P ?6;[

Tpehepeao _]j na]heva ] jqi^an kb MDHo bnki pdaen ajancu abbe_eaj_u lnkcn]io ej pda bkni kb bej]j_e]h
o]rejco- Djancu,abbe_eajp pa_djkhkceao ejop]hha` ^u O@ lnkcn]io kbpaj naoqhp ej na`q_a` ajancu ^ehho bkn
l]npe_el]jpo+ sde_d _]j `a_na]oa pda hegahedkk` pd]p _qopkiano atlaneaj_a `ebbe_qhpeao sepd l]uejc pdaen
qpehepu ^ehho- Hj pqnj+ qpehepeao na]heva bej]j_e]h o]rejco pdnkqcd na`q_a` _kopo ]ook_e]pa` sepd ]nna]n]cao ]j`
h]pa l]uiajpo+ qj_khha_pe^ha ^ehho ]j` ^]` `a^p snepa,kbbo+ oanre_a paniej]pekjo ]j` na_kjja_pekjo+ ^ehh,
nah]pa` _qopkian _]hho+ ]j` pda ^ehh _khha_pekjo lnk_aoo- Hj ]``epekj+ qpehepeao i]u na]heva o]rejco bnki pdaen
abbe_eaj_u lnkcn]io `qa pk ] na`q_pekj ej o]bapu,nah]pa` aiancaj_u _]hho ]j` na`q_pekjo ej ajancu pd]p eo
ahece^ha bkn ] n]pa `eo_kqjp- Sdaknape_]hhu+ ikop kb pdaoa ^ajabepo _kqh` ]llhu pk okia atpajp pk ]hh O@
lnkcn]io ]j` _qopkiano+ ^qp pda MDH hepan]pqna d]o n]nahu mq]jpebea` pdaoa ^ajabepo bkn jkj,hks,ej_kia
_qopkiano ]j` lnkcn]io-

3
? ]`i`ado cjmduji ja o`i jm 1/ t`\mn dn ^jhhjigt \nnph`_ di oc` gdo`m\opm` 'n``+ ajm `s\hkg`+ Q^cr`dou`m \i_ Rjii+ 1//1; R`^K\mf`o Ujmfn+

QCP? \i_ K`b_\g ?nnj^d\o`n+ 1//0; Pdbb`mo `o \g-+ 0888; \i_ Qfph\ou \i_ Ljm_``i+ 1//1(-
4

Moc`m `s^`kodjin rjpg_ di^gp_` \ nop_t ^ji_p^o`_ ]t Qhdoc,K^Ag\di+ Qfph\ou \i_ E\m_`i`m rcd^c `s\hdi`_ oc` dhk\^on ja di_dqd_p\g
r`\oc`mdu\odji h`\npm`n ji LCG q\gp`n \i_ ajpi_ oc\o km`n`i^` ja dinpg\odji r\n oc` jigt h`\npm` oj c\q` \ ndbidad^\io dhk\^o ji LCG
q\gp`n- Moc`m `s^`kodjin di^gp_` n`q`m\g nop_d`n oc\o `s\hdi`_ LCG q\gp`n \nnj^d\o`_ rdoc di_dqd_p\g \kkgd\i^`n 'n`` Dp^cn `o \g-+ 1//4;
Qfph\ou `o \g+ 1//4; Qoj`^fg`di % Qfph\ou+ 1//6(
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

@o qpehepu,lanola_pera MDHo nalnaoajp p]jce^ha ^ajabepo ej pda bkni kb `ena_p ikjap]nu o]rejco+ pdau paj` pk
^a nah]perahu a]ou pk mq]jpebu+ _kil]na` pk O]npe_el]jp, ]j` Rk_eap]h, lanola_pera MDHo-

(%(%) ALZ\TNTYLW\$APZ[YPN\T^P ?6;[ a @NN]YLW\[

O]npe_el]jpo _]j ]hok na]heva ] r]neapu kb MDHo bnki ajancu abbe_eaj_u lnkcn]io- Sdaoa MDHo ]na cajan]hhu
_kjoe`ana` haoo p]jce^ha ]j` pdanabkna ]na iq_d ikna `ebbe_qhp pk ia]oqna pd]j pdkoa bnki pda qpehepu
lanola_pera- Rkia kb pda l]npe_el]jp MDHo ]na `qa pk oq^fa_pera+ jkj,i]pane]h eil]_po+ oq_d ]o zej_na]oa`
_kibknp{ kn zoajoa kb `kejc ckk` bkn pda ajrenkjiajp+{ sdeha kpdano+ pdkqcd ranu p]jce^ha}oq_d ]o
eilnkra` da]hpd kn ej_na]oa` lnklanpu r]hqa}]na `ebbe_qhp pk ia]oqna ]j` ikjapeva- Vdaj ia]oqna` ]j`
ikjapeva`+ l]npe_el]jp MDHo d]ra kbpaj ^aaj bkqj` pk ^a mqepa r]hq]^ha+ kbpaj at_aa`ejc pda r]hqa kb
ajancu o]rejco ]j` MDHo bnki pda ok_eap]h ]j` qpehepu lanola_perao-

(%(%* DXNTP\LU$APZ[YPN\T^P ?6;[

@ jqi^an kb MDHo bnki ajancu abbe_eaj_u lnkcn]io i]u ]hok ]__nqa pk ok_eapu- MDHo bnki pda ok_eap]h
lanola_pera ]na ej`ena_p lnkcn]i abba_po jkp na]heva` okhahu ^u qpehepeao kn ^u lnkcn]i l]npe_el]jpo+ ^qp
n]pdan ^u ok_eapu ]p h]nca- Lq_d kb pda h]paop hepan]pqna kj ok_eap]h,lanola_pera MDHo bk_qoao kj
ajrenkjiajp]h ]j` a_kjkie_ eil]_po; dksaran+ pdaoa psk ok_eap]h MDHo ]na jkp ej_hq`a` ej pdeo nareas
^a_]qoa pda ajrenkjiajp]h ]j` a_kjkie_ eil]_po kb pda O@oy lnkcn]io d]ra ^aaj ej_hq`a` ej pda O@oy
pdnaa ua]n ajancu abbe_eaj_u lh]jo 'M]pekj]h Fne` ap ]h-+ 1//8; MRS@Q ap ]h-+ 1//8(- L]ju kb pda nai]ejejc
ok_eap]h MDHo ]na ol]noahu nalknpa` ]j` mq]jpebea`- Dt]ilhao ej_hq`a amqepu ^ajabepo kn na`q_a` ok_eap]h
`eol]nepu bkn pda hks,ej_kia lklqh]pekjo+ ]j` _kop o]rejco pk ok_e]h oanre_a ]caj_eao naoqhpejc bnki hks,
ej_kia sa]pdanev]pekj- Vdaj amqepu ^ajabepo ]ook_e]pa` sepd hks,ej_kia lnkcn]io d]ra ^aaj ]``naooa`
ej pda hepan]pqna+ eilnkrejc pda a_kjkie_ op]pqo kb pda hks,ej_kia l]npe_el]jpo eo kbpaj pda lnei]nu
lnkcn]i ck]h- Sdanabkna+ pdaoa lnkcn]io paj` pk aild]oeva lnkcn]i ahaiajpo pd]p ]na jkp l]np kb pda O@
lnkcn]io+ oq_d ]o a`q_]pekj+ _kqjoahejc+ bej]j_e]h ]ooeop]j_a+ ]j` fk^ pn]ejejc- Rk_eap]h MDHo paj` pk ^a
ik`an]pahu pk ranu `ebbe_qhp pk mq]jpebu- Npdan ok_eap]h ^ajabepo at]ieja` ^u pdeo nalknp ej_hq`a ^ajabepo
bnki ]llhe]j_a na_u_hejc lnkcn]io ]j` lkpajpe]h na`q_pekjo ej pda _kopo kb ia`e_]h _]na `qa pk eilnkra`
da]hpd kb lnkcn]i l]npe_el]jpo-

(%(%+ ALZ\TNTYLW\ APZ[YPN\T^P ?6;[ a @_WPZ[ XQ =X_$;WNXVP 9X][TWR

@ lknpekj kb pda O@oy lnkcn]i l]npe_el]jpo _kjoeopo kb lnklanpu ksjano kb hks,ej_kia najp]h dkqoejc+
l]npe_qh]nhu sepdej pda iqhpeb]iehu lnkcn]io- Nqn nareas kb pda hepan]pqna bkqj` jk iajpekj kb jkj,ajancu
eil]_po lanp]ejejc pk l]npe_el]pejc ksjano kb hks,ej_kia najp]h dkqoejc- Gksaran+ ejpanreaso sepd O@ op]bb
e`ajpebea` oaran]h lkpajpe]h MDHo+ ej_hq`ejc na`q_a` i]ejpaj]j_a lanp]ejejc pk hecdpejc ']ppne^qpa` pk pda
hkjcan heba kb ] BEK+ pdqo na`q_ejc h]^kn _kopo(+ na`q_a` i]ejpaj]j_a ]ook_e]pa` sepd da]pejc ]j` _kkhejc
ouopaio+ eilnkra` i]ngapejc kb najp]h lnklanpu 'e-a-+ ] ikna ajancu,abbe_eajp najp]h qjep eo a]oean pk i]ngap
]j` najp(+ ]j` na`q_a` paj]jp pqnjkran-

Sda MDHo sa ]ooaooa` ej pdeo opq`u ]na oqii]neva` ej S]^ha 0,0- Hj cajan]h+ bkn qpehepu,lanola_pera MDHo+
MLQ na_kiiaj`o qoejc r]hqao ej pda hepan]pqna+ kn ]hcknepdio ej pda hepan]pqna qoejc ejlqpo kb O@,ola_ebe_
`]p]- Ekn okia kb pda l]npe_el]jp,lanola_pera MDHo+ MLQ na_kiiaj`o r]hqao `anera` bnki pda l]npe_el]jp
oqnrauo- Ekn kpdan l]npe_el]jp,lanola_pera MDHo+ MLQ na_kiiaj`o qoejc ajcejaanejc aopei]pao+ r]hqao
ej pda hepan]pqna+ ]hcknepdio ej pda hepan]pqna+ kn jkp r]hqejc ] l]npe_qh]n MDH- Ekn ok_eap]h,lanola_pera MDHo+
MLQ na_kiiaj`o ] ietpqna kb jkp r]hqejc+ qoejc jas oqnrau `]p]+ kn qoejc ajcejaanejc ]hcknepdio- Hb
`ebbanajp MDH r]hqao ]na na_kiiaj`a` bkn hks,ej_kia ]j` jkj,hks,ej_kia lnkcn]io+ pda r]hqao ]na
`aoecj]pa` sepd ]j KH 'hks,ej_kia( ]j` MKH 'jkj,hks,ej_kia( ej pda p]^ha-

Vdaj aopei]pejc MDHo+ ep eo eilknp]jp pk jkpa pd]p bnaa,ne`anodel ]j` olehhkran odkqh` ^a ]__kqjpa` bkn ej
]hh _]h_qh]pekjo ]j` aopei]pao bkn MDHo pd]p ]llhu pk jkj,hks,ej_kia l]npe_el]jpo- Sda oqii]nu p]^hao+
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]hcknepdio+ ]j` ^k`u kb pda nalknp `k jkp _kjp]ej bnaa ne`anodel ]j` olehhkran b]_pkno+ ]o ep eo ]ooqia` pd]p
pdaoa sehh ^a ]llhea` pk a]_d MDH ]p pda lnkcn]i harah+ bnki bnaa ne`anodel ]j` olehhkran b]_pkno `anera`
bnki kpdan ar]hq]pekjo-

Hj ]``epekj+ MLQ na_kiiaj`o pd]p pda `qn]pekj kb pda MDH _knnaolkj` sepd pda atla_pa` heba kb pda
_knnaolkj`ejc ia]oqnao ]ook_e]pa` sepd a]_d MDH+ ]o nalknpa` ej pda _qnnajp SQL 'L]oo]_dqoappo
Dha_pne_ ]j` F]o Djancu Dbbe_eaj_u Onkcn]i @`iejeopn]pkno+ 1/0/(- Ekn MDHo pd]p ]na aopei]pa` kj ] lan
l]npe_el]jp ^]oeo ]j` `anera` bnki iqhpelha ia]oqnao+ MLQ na_kiiaj`o ]`klpejc pda iapdk`khkcu qoa`
ej pda _qnnajp SQL bkn `apaniejejc pda ia]oqna heba bkn pda c]o sa]pdanev]pekj lnkcn]i+ sdana^u pda
ia]oqna heba eo saecdpa` ^]oa` kj pda iet kb ia]oqnao ejop]hha`- 'L]oo]_dqoappo Dha_pne_ ]j` F]o
Djancu Dbbe_eaj_u Onkcn]i @`iejeopn]pkno+ 1/0/(-

(%)%( F\TUT\`$APZ[YPN\T^P ?6;[

Ma]nhu ]hh qpehepu,lanola_pera MDHo ]neoa bnki lnkcn]io p]ncapa` pk hks,ej_kia _qopkiano+ sdanaej pda
lnkcn]io na`q_a ajancu ^ehho bkn l]npe_el]jpo- @o ] naoqhp kb na`q_a` ajancu ^ehho+ lnkcn]i l]npe_el]jpo ]na
haoo hegahu pk atlaneaj_a `ebbe_qhpeao sepd l]uejc pdaen qpehepu ^ehho ]j` pda O@oy na]heva bej]j_e]h o]rejco- Hj
]``epekj+ qpehepeao i]u na]heva o]rejco `qa pk ] na`q_pekj ej o]bapu,nah]pa` aiancaj_u _]hho ]j` ejoqn]j_a
_kopo+ `qa pk na`q_a` benao ]j` kpdan aiancaj_eao- Hj cajan]h+ pda qpehepu,lanola_pera MDHo ]na nah]perahu
hks ej r]hqa+ pule_]hhu n]jcejc bnki haoo pd]j ] `khh]n pk ja]nhu #8 lan l]npe_el]jp- Lkop kb pda MDHo bkqj`
ej pda hepan]pqna ]llhu pk pda O@oy hks,ej_kia lnkcn]io ]j` _]j ^a ikjapeva` nah]perahu a]oehu bnki pda
hepan]pqna kn bnki ]hcknepdio qoejc ejlqpo bnki pda O@o-

(%)%) ALZ\TNTYLW\$APZ[YPN\T^P ?6;[ $ @NN]YLW\[

O]npe_el]jp,lanola_pera MDHo ]__nqa pk l]npe_el]jpo ej ^kpd hks,ej_kia ]j` jkj,hks,ej_kia lnkcn]io+
]hpdkqcd okia l]npe_el]jp MDHo ]na ola_ebe_ pk hks,ej_kia l]npe_el]jpo- Lkop kb pda l]npe_el]jp,
lanola_pera MDHo bkqj` ej pda hepan]pqna ]llhu pk pda O@oy lnkcn]io- Hj cajan]h+ pda l]npe_el]jp,lanola_pera
MDHo ]na nah]perahu decd ej r]hqa+ ]hpdkqcd pda n]jcao kb r]hqao bkqj` ej pda hepan]pqna bkn i]ju kb pdaoa
MDHo r]nu _kjoe`an]^hu- Rkia kb pdaoa MDHo ]na mq]jpebe]^ha sepd okia abbknp+ qoejc `]p] bnki pda O@o+
oa_kj`]nu `]p]+ ]j` ]hcknepdio bkqj` ej pda hepan]pqna- Gksaran+ ikop kb pda l]npe_el]jp,lanola_pera MDHo
]na `ebbe_qhp pk mq]jpebu ]j` namqena lnei]nu `]p] _khha_pekj pdnkqcd l]npe_el]jp oqnrauo- Hj pdeo opq`u MLQ
mq]jpebea` ] jqi^an kb pdaoa haoo p]jce^ha l]npe_el]jp,lanola_pera MDHo+ pdkqcd ep odkqh` ^a jkpa` pd]p
pdau _]j ^a mq]jpebea` sepd kjhu heiepa` _anp]ejpu-

Ekn okia kb pda l]npe_el]jp,lanola_pera MDHo+ MLQ na_kiiaj`o qoejc r]hqao `anera` bnki pda na_ajphu
_kilhapa` MDH oqnrauo- Ekn kpdan l]npe_el]jp,lanola_pera MDHo+ MLQ na_kiiaj`o qoejc ajcejaanejc
aopei]pao+ r]hqao ej pda hepan]pqna+ ]hcknepdio ej pda hepan]pqna+ kn jkp r]hqejc ] l]npe_qh]n MDH-

Hp eo eilknp]jp pk jkpa pd]p ] jqi^an kb l]npe_el]jp lanola_pera MDHo _kiikjhu bkqj` ej pda hepan]pqna ]j`
_qnnajphu ej_hq`a` ej pda SQL nalknp ]na `anera` bnki _qopkian ^ehh o]rejco- Sdaoa ^ehh o]rejco l]npe]hhu
kranh]l sepd ]rke`a` _kopo ]__kqjpa` bkn ej pda @rke`a` Djancu Rqllhu Bkopo '@DRB( ej Mas Djch]j`
'Gknj^u ap ]h-+ 1/00( ]j` ej_hq`a` ej pda SQB _]h_qh]pekjo- Sda @DRB opq`u aopei]pao ] jqi^an kb
]rke`a` _kopo+ ej_hq`ejc ]rke`a` _kopo kb aha_pne_epu pk nap]eh _qopkiano ]j` ]rke`a` _kopo pk j]pqn]h c]o
nap]eh _qopkiano- D]_d oap kb ]rke`a` _kopo eo _kilneoa` kb oaran]h ej`ere`q]h _kopo- Ekn at]ilha+ ]rke`a`
_kopo kb aha_pne_epu pk nap]eh _qopkiano ej_hq`ao ]rke`a` ajancu _kopo+ ]rke`a` _]l]_epu _kopo+ ]rke`a`
ajrenkjiajp]h nacqh]pekj _kilhe]j_a _kopo+ `ai]j` na`q_pekj ej`q_a` lne_a abba_po+ ]j` ]rke`a` _kopo
kb hk_]h pn]joieooekj ]j` `eopne^qpekj ejbn]opnq_pqna 'Gknj^u ap ]h+ 1/00(- Vdeha ^ehh o]rejco ]j` ]rke`a`
_kopo l]npe]hhu kranh]l+ pdau pule_]hhu `ebban ej l]np ^a_]qoa ^ehh o]rejco ]na ^]oa` kj ]ran]ca nap]eh o]rejco
pk l]npe_el]jpo sdeha ]rke`a` _kopo ]na ^]oa` kj i]ncej]h ajancu oqllhu _kopo pd]p ]na ]rke`a` ^a_]qoa
kb pda O@oy ajancu abbe_eaj_u lnkcn]io- Sdaknape_]hhu+ ] l]npe_el]jp MDH kb ^ehh o]rejco+ ^]oa` kj pda
`ebbanaj_a ^apsaaj pda ]rke`a` ajancu ]j` _]l]_epu _kopo ]j` l]npe_el]jp ajancu ^ehh o]rejco+ _kqh` ^a
]``a` pk pda SQB- Gksaran+ ]__kn`ejc pk pn]`epekj]h SQB _]h_qh]pekj iapdk`o+ ej_hq`ejc l]npe_el]jp ^ehh
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o]rejco ]o ] ^ajabep skqh` namqena ej_hq`ejc ] oeieh]n _kop ej pda bkni kb hkop O@ narajqao+ pdqo jac]pejc
pda ^ehh o]rejco ^ajabep-

5
Sdanabkna+ pdana eo jk ]``epekj]h MDH kb l]npe_el]jp ^ehh o]rejco-

Hj ]``epekj+ MLQ `kao jkp na_kiiaj` ej_hq`ejc ]ju MDHo pd]p ]na `anera` bnki l]npe_el]jp ^ehh o]rejco
^a_]qoa ep skqh` ]ikqjp pk `kq^ha _kqjpejc kb ^ajabepo- Sk _kqjp ^ajabepo pd]p `anera bnki ^ehh o]rejco
skqh` ]ikqjp pk r]hqejc pda ]``epekj]h `eolko]^ha ej_kia 'e-a-+ ^ehh o]rejco( ]j` pda s]uo ej sde_d pda
l]npe_el]jpo olaj` pda `eolko]^ha ej_kia- Ekn at]ilha+ ] l]npe_el]jp i]u olaj` pda ^ehh o]rejco kj bkk`
kn ia`e_eja+ ha]`ejc pk eilnkra` da]hpd- Reieh]nhu+ l]npe_el]jpo i]u qoa pdaen ^ehh o]rejco pk l]u ajancu
^ehho+ na`q_ejc pda ej_e`aj_a kb oanre_a paniej]pekjo ]j` pda _kopo ]ook_e]pa` sepd oanre_a paniej]pekj ]j`
na_kjja_pekj- Aqp pk _kqjp ^kpd pda ^ehh o]rejco ]j` pda da]hpd ^ajabepo kn pda ^ajabep kb na`q_a` oanre_a
paniej]pekjo pd]p ]na `anera` ajpenahu bnki pda s]u ^ehh o]rejco ]na olajp eo pk _kqjp pda o]ia ^ajabep
pse_a- Npdan at]ilhao kb MDHo `anera` bnki ^ehh o]rejco ej_hq`a na`q_a` ^ehh,nah]pa` _]hho ]j` na`q_a`
jaa` pk ikra kn bkn_a` ik^ehepu-

(%)%* ALZ\TNTYLW\$APZ[YPN\T^P ?6;[ $ @_WPZ[ LWO >LWLRPZ[ XQ =X_$TWNXVP CPW\LU

9X][TWR

O]npe_el]jp Oanola_pera MDHo 'Nsjano kb Kks,ej_kia Qajp]h Gkqoejc( sana `anera` bnki pda na_ajphu
_kilhapa` MDH oqnrauo-

S]^ha 0,0 lnkre`ao ]j kranreas kb ]hh MDHo nareasa` ej pdeo nalknp+ ej_hq`ejc MLQyo na_kiiaj`]pekj pk
mq]jpebu kn jkp mq]jpebu pda MDH+ pda iapdk` kb mq]jpebe_]pekj+ ]j` pda na_kiiaj`a` r]hqa kb pda MDH 'eb
]r]eh]^ha(- MDH r]hqao ]na nalknpa` kj ] lan,dkqoejc qjep ^]oeo- Lkna `ap]eha` lnaoajp]pekjo kb pda MDH
r]hqao+ ej_hq`ejc na]okjo bkn jkp mq]jpebuejc ]j MDH+ _]j ^a bkqj` ej pda ^k`u kb pda nalknp-

(%)%+ DXNTP\LU$APZ[YPN\T^P ?6;[

Sda ok_eap]h,lanola_pera MDHo kb ejpanaop pk pda O@o bkn pdeo hepan]pqna nareas 'e-a- pda jkj,a_kjkie_ ]j`
jkj,ajrenkjiajp]h ok_eap]h MDHo( cajan]hhu ]neoa bnki lnkcn]io p]ncapa` pk hks,ej_kia _qopkiano- Keppha
skng d]o ^aaj `kja ej pda ]na] kb mq]jpebuejc pdaoa MDHo+ ]j` mq]jpebe_]pekj iapdk`o ]na jkp sahh,
aop]^heoda` ej pda hepan]pqna- Rk_eap]h MDHo ]na cajan]hhu mq]jpebe]^ha sepd okia abbknp qoejc oa_kj`]nu
`]p]+ ^qp pda r]hqao ]na kb heiepa` _anp]ejpu-

(%)%, ?XW$CP[X]ZNP 3PWPQT\[

MLQ d]o `arahkla` oaran]h r]hqao bkn jkj,naokqn_a ^ajabepo pd]p lanp]ej pk s]opa na`q_pekj ]ppne^qp]^ha
pk pda O@oy @llhe]j_a Sqnj,ej Onkcn]i-

Table 1-1. Summary of Recommended NEI Values

NEI
Quantify
(Yes/No)

Method of
Quantification

Recommended
Value7 Duration

SRGJGRV NCPQNCARGTC

?mm`\m\b`n V`n Jdo`m\opm` #1-50 ?iip\g

@\_ _`]o rmdo`,jaan V`n Jdo`m\opm` #2-63 ?iip\g

5
?n _`adi`_ di oc` California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects, oc` RPA o\f`n dioj

^jind_`m\odji kmjbm\h ]`i`adon \i_ ^jnon di o`mhn ja oc` k\mod^dk\ion \i_ oc` m\o`k\t`mn9 yGi \ n`in`+ do dn oc` nphh\odji ja oc` ]`i`ado \i_
^jno o`mhn di oc` N\mod^dk\io \i_ oc` P\o`k\t`m Ghk\^o K`\npm` o`non+ rc`m` oc` m`q`ip` ']dgg( ^c\ib` \i_ oc` di^`iodq` o`mhn diopdodq`gt
^\i^`g 'ANSA+ 1//0+ k- 07(-z
6

P`^jhh`i_`_ q\gp`n _`mdq`_ amjh oc` gdo`m\opm` m`km`n`io oc` h`_d\i ja oc` q\gp`n m`kjmo`_ di oc` m`^`io LCG gdo`m\opm`- T\gp`n r`m`
\_epno`_ oj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in-
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NEI
Quantify
(Yes/No)

Method of
Quantification

Recommended
Value

7
Duration

R`mhdi\odjin \i_
m`^jii`^odjin

V`n Jdo`m\opm` #/-32 ?iip\g

P\o` _dn^jpion V`n ?gbjmdoch % N? _\o\ ?gbjmdoch ?iip\g

Ajhkg\dion \i_
k\th`io kg\in

Lj Lji` ajm ijr Lji` |

Apnojh`m ^\ggn V`n Jdo`m\opm` #/-47 ?iip\g

Ajgg`^odjin ijod^`n V`n Jdo`m\opm` #/-23 ?iip\g

Q\a`ot,m`g\o`_
`h`mb`i^t ^\ggn

V`n Jdo`m\opm` #7-32 ?iip\g

Gi^m`\n`_ `g`^omd^dot
ntno`h m`gd\]dgdot

Lj Op\iodad`_ Cgn`rc`m` Lji` |

Rm\inhdnndji \i_
_dnomd]podji n\qdibn

Lj Op\iodad`_ Cgn`rc`m` Lji` |

Ginpm\i^` n\qdibn
V`n Jdo`m\opm`

L\odji\g U?N Cq\gp\odji
'1/00(

|

N?PRGAGN?LR NCQNCARGTC 'MAASN?LR(

Fdbc`m ^jhajmo g`q`gn
V`n Qpmq`t

#014 'LJG m`omjadon(; #66
'LJG i`r ^jinomp^odji( .

#0/0 'JG(
?iip\g

Ghkmjq`_ n`in` ja
`iqdmjih`io\g
m`nkjind]dgdot

Lj Op\iodad`_ Cgn`rc`m` Lji` ?iip\g

Opd`o`m dio`mdjm
`iqdmjih`io

V`n Qpmq`t
#20 'LJG m`omjadon(; #3/
'LJG i`r ^jinomp^odji( .

#2/ 'JG(
?iip\g

P`_p^`_ ijdn`
'_dncr\nc`mn(

Lj Lji` ajm ijr Lji` ?iip\g

Jdbcodib lp\gdot %
gda`odh`

V`n RPK P`kjmo
#2-4/.ADJ adsopm`; #2-//

k`m ADJ ]pg]
Mi` odh`

Gi^m`\n`_ cjpndib
kmjk`mot q\gp`

V`n Qpmq`t
#0+887 'LJG m`omjadon(;

#61 'LJG PLA.#838 'JG(

Mi` odh`
'?iip\g ajm
LJG PLA(

@paa`mn `i`mbt kmd^`
di^m`\n`

Lj Op\iodad`_ Cgn`rc`m` Lji` |

P`_p^dib `i`mbt
`sk`in`n+ h\fdib
hjm` hji`t \q\dg\]g`
ajm joc`m pn`n+ np^c \n
c`\goc ^\m`

Lj Op\iodad`_ Cgn`rc`m` Lji` |

P`_p^`_ i``_ oj hjq`
\i_ ^jnon ja hjqdib+
di^gp_dib
cjh`g`nni`nn

Lj Op\iodad`_ Cgn`rc`m` Lji` |

P`_p^`_ _`o`mb`io
pn\b` '_dncr\nc`mn(

Lj Lji` Lji` ?iip\g
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NEI
Quantify
(Yes/No)

Method of
Quantification

Recommended
Value

7
Duration

P`_p^`_ r\o`m pn\b`
\i_ n`r`m ^jnon
'_dncr\nc`mn(

V`n ?gbjmdoch amjh gdo`m\opm` #2-6/ ?iip\g

P`_p^`_ r\o`m pn\b`
\i_ n`r`m ^jnon
'o\ifg`nn r\o`m
c`\o`mn(

Lj Lji` | |

P`_p^`_ r\o`m pn\b`
\i_ n`r`m ^jnon
'a\p^`o \`m\ojmn(

V`n ?gbjmdoch amjh gdo`m\opm` ?gbjmdoch ?iip\g

P`_p^`_ r\o`m pn\b`
\i_ n`r`m ^jnon 'gjr
agjr ncjr`mc`\_n(

V`n ?gbjmdoch amjh gdo`m\opm` ?gbjmdoch ?iip\g

Kjm` _pm\]g` cjh`
\i_ g`nn h\dio`i\i^`

V`n Qpmq`t
#038 'LJG m`omjadon(.#24

'JG(
?iip\g

Clpdkh`io \i_
\kkgd\i^` h\dio`i\i^`
m`lpdm`h`ion

V`n Qpmq`t
#013 'LJG m`omjadon(.#43

'JG(
?iip\g

F`\goc m`g\o`_ LCGn V`n Qpmq`t #3 'LJG m`omjadon(.#08 'JG( ?iip\g

Ghkmjq`_ n\a`ot
'c`\odib ntno`h+
q`iodg\odji+ ^\m]ji
hjijsd_`+ adm`n(

V`n ?gbjmdoch % N? _\o\

#26-3/ '\qjd_`_ adm`
_`\ocn(; #/-/2 '\qjd_`_

adm` diepmd`n(; #0-13
'\qjd_`_ adm` kmjk`mot

_\h\b`(; #5-27 '\qjd_`_
AM kjdnjidibn; \gg JG

?iip\g

Ghkmjq`_ n\a`ot
'gdbcodib(

Lj Lji` ajm ijr Lji` |

F`\o 'jm g\^f oc`m`ja(
b`i`m\o`_

Lj Lji` Lji` |

U\mh pk _`g\t Lj Lji` ajm ijr Lji` |

Nmj_p^o gda`odh` Lj Lji` Lji` |

?q\dg\]dgdot ja cjo r\o`m Lj Lji` ajm ijr Lji` |

Nmj_p^o k`majmh\i^` Lj Lji` ajm ijr Lji` |

Udi_jr ?A LCGn V`n Jdo`m\opm` #38-4/ ?iip\g

@dgg,m`g\o`_ ^\ggn Lj Op\iodad`_ Cgn`rc`m` Lji` |

R`mhdi\odji \i_
m`^jii`^odji

Lj Op\iodad`_ Cgn`rc`m` Lji` |

P`_p^`_ om\in\^odji
^jnon

Lj Lji` Lji` |

C_p^\odji Lj Lji` Lji` |

QMAGCR?J NCPQNCARGTC
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NEI
Quantify
(Yes/No)

Method of
Quantification

Recommended
Value

7
Duration

U`\oc`mdu\odji ]t
podgdot kmjbm\hn n\q`n
^jnon ja dink`^odjin
\i_ pkbm\_`n ]t joc`m
\b`i^d`n

Lj Lji` ajm ijr Lji` |

Clpdot \i_ F\m_ncdk Lj Lji` Lji` |

Ghkmjq`_ F`\goc Lj Lji` ajm ijr Lji` |

Ghkmjq`_ Q\a`ot Lj Lji` ajm ijr Lji` |

U\o`m Lj Lji` ajm ijr Lji` |

L\odji\g Q`^pmdot V`n ?gbjmdoch amjh gdo`m\opm` ?gbjmdoch ?iip\g

N?PRGAGN?LR NCPQNCARGTC 'MULCPQ MD JMU,GLAMKC PCLR?J FMSQGLE(+ NCP FMSQGLE SLGR

K\mf`o\]dgdot.`\n` ja
adi_dib m`io`mn

V`n Qpmq`t #/-85 ?iip\g

P`_p^`_ o`i\io
opmijq`m

V`n Qpmq`t #/ ?iip\g

Nmjk`mot q\gp` V`n Qpmq`t #06-/2 Mi` odh`

Clpdkh`io
h\dio`i\i^` 'c`\odib
\i_ ^jjgdib ntno`hn(

V`n Qpmq`t #2-80 ?iip\g

P`_p^`_ h\dio`i\i^`
'gdbcodib(

V`n Qpmq`t #55-62 ?iip\g

Bpm\]dgdot ja kmjk`mot V`n Qpmq`t #25-74 ?iip\g

R`i\io ^jhkg\dion V`n Qpmq`t #08-50 ?iip\g

LML,PCQMSPAC @CLCDGRQ

?kkgd\i^` P`^t^gdib {
?qjd_`_ g\i_adgg nk\^`

V`n ?gbjmdoch amjh gdo`m\opm` #0-/5 Mi` odh`

?kkgd\i^` P`^t^gdib {
P`_p^`_ `hdnndjin
_p` oj m`^t^gdib kg\nod^
\i_ bg\nn+ m`_p^`_
`hdnndjin

V`n ?gbjmdoch amjh gdo`m\opm` #0-14 Mi` odh`

?kkgd\i^` P`^t^gdib {
P`_p^`_ `hdnndjin
_p` oj di^di`m\odji ja
dinpg\odib aj\h

V`n ?gbjmdoch amjh gdo`m\opm` #06/-11 Mi` odh`

MLQ aopei]pa` pda r]hqa kb oaran]h MDHo pdnkqcd oqnrauo kb lnkcn]i l]npe_el]jpo+ qoejc ] Relative
Valuation iapdk`+ ^u sde_d naolkj`ajpo sana ]oga` pk ]ooecj ] ikjap]nu r]hqa pk r]nekqo MDHo+
_kil]na` pk pda ]ikqjp kb ajancu o]rejco ueah`a` ^u pda ia]oqnao pdau d]` ejop]hha`- Sk _knna_p bkn pda
_kiikj bej`ejc pd]p pda oqi kb ej`ere`q]h MDH r]hqao at_aa`o pda kran]hh r]hqa nalknpa` ^u l]npe_el]jpo
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kb pda MDHo pkcapdan+ MLQ ej_hq`a` ] mqaopekj ]^kqp kran]hh MDH r]hqao+ pdaj pkkg pda _kjoanr]pera
]llnk]_d kb o_]hejc pda ej`ere`q]h MDH r]hqao pk pda kran]hh r]hqa-

Sda oqnrau naoqhpo bkn jkj,hks,ej_kia ]j` hks,ej_kia naolkj`ajpo ]na oqii]neva` ej Eecqna 0,0- Sda
r]hqao odksj bkn a]_d MDH ]na pda lan l]npe_el]jp ]jjq]h ]ran]cao kb a]_d MDH- Hj cajan]h+ jkj,hks,
ej_kia 'MKH( naolkj`ajpo lh]_a` ] decdan r]hqa pd]j `e` pda hks,ej_kia 'KH( naolkj`ajpo kj pda MDHo
pd]p lnkre`a ]jjq]h ^ajabepo 'e-a-+ ]hh pda MDHo at_alp ej_na]oa ej lnklanpu r]hqa(+ at_alp bkn da]hpd
eil]_po ]j` hecdpejc heba ]j` mq]hepu- MKH naolkj`ajpo r]hqa` pdani]h _kibknp ]j` amqeliajp i]ejpaj]j_a
pda ikop '#014 ]j` #013 lan ua]n+ naola_perahu(+ sdeha KH naolkj`ajpo r]hqa` pdani]h _kibknp+ hecdpejc heba
]j` mq]hepu+ ]j` amqeliajp i]ejpaj]j_a pda ikop '#0/0+ #45+ ]j` #43+ naola_perahu(-

Figure 1-1. Valuation of Annual NEIs per Participant
Non-low-income and Low-income Respondents
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Mkj,hks,ej_kia naolkj`ajpo ]hok aopei]pa` ] oq^op]jpe]hhu decdan kja,peia lnklanpu r]hqa ej_na]oa
]ppne^qp]^ha pk pda ajancu abbe_eaj_u napnkbepo pd]j `e` hks,ej_kia naolkj`ajpo '#0+887 ]j` #838+
naola_perahu(-

Hj ]``epekj pk pda MDHo ]ooaooa` pdnkqcd pda nah]pera r]hq]pekj iapdk`+ pdeo oqnrau ej_hq`a` mqaopekjo
nah]pa` pk l]npe_el]jp lanola_pera da]hpd ^ajabepo}re] na`q_pekjo ej oe_g `]uo ]ppne^qpa` pk pda ajancu
abbe_eaj_u napnkbepo}]o sahh ]o ok_eap]h ^ajabepo re] na`q_a` ia`e_]h _kopo `qa pk na`q_pekjo ej ej_e`aj_ao
kb da]p opnaoo+ dulkpdanie] ]j` ]opdi]- Aa_]qoa kb pda atpnaiahu oi]hh jqi^an kb naolkj`ajpo nalknpejc
lnkcn]i ej`q_a` _d]jcao ej da]hpd+ MLQ `kao jkp na_kiiaj` qoejc naoqhpo bnki pdeo iapdk`- Eej`ejco
]na nalknpa` ej Ra_pekj 8-4- Gksaran+ da]hpd ^ajabepo ]na ]hok ^aejc at]ieja` ej pda _qnnajp ar]hq]pekj kb
pda j]pekj]h V@O; r]hqao iecdp ^a `anera` bnki pdaoa bej`ejco kj_a pda opq`u eo _kilhapa 'Sanjao ap ]h-+
1//6(

Rqnrau naoqhpo bkn ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc ]na oqii]neva` ej Eecqna 0,1- Sda
ikop decdhu r]hqa` MDH s]o na`q_a` _kopo ]ook_e]pa` sepd hecdpejc i]ejpaj]j_a+ sepd ] ia]j ]jjq]h
r]hqa kb #55-62 lan dkqoejc qjep+ bkhhksa` ^u ej_na]oa` `qn]^ehepu kb pda ^qeh`ejc kn lnklanpu+ sepd ] ia]j
]jjq]h r]hqa kb #25-74 lan dkqoejc qjep- Hilnkra` i]ngapejc+ na`q_a` amqeliajp i]ejpaj]j_a+ atla_pa`
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ej_na]oa ej lnklanpu r]hqa 'kja,peia ^ajabep(+ ]j` na`q_a` paj]jp _kilh]ejpo sana ]hh r]hqa` ]p #1/ ]
ua]n kn haoo lan dkqoejc qjep- Nja MDH+ na`q_a` paj]jp pqnjkran+ s]o r]hqa` ]p #/ bkn ]hh naolkj`ajpo-

Figure 1-2. Valuation of NEIs per Housing Unit
Owners and Managers of Low-income Rental Housing
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)Onklanpu U]hqa eo ] kja,peia ^ajabep sdeha pda nai]ejejc MDHo ]na ]jjq]h ^ajabepo-
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2. INTRODUCTION AND OVERVIEW OF NEI VALUES

Sdeo nalknp lnaoajpo pda bej`ejco kb pda L]oo]_dqoappo Bnkoo,Bqppejc Mkj,Djancu Aajabepo Dr]hq]pekj- Hp
ej_knlkn]pao bej`ejco bnki ] nareas kb pda MDH hepan]pqna+ ej,`alpd ejpanreaso+ ]j` pahaldkja oqnrauo sepd
lnkcn]i l]npe_el]jpo+ ]j` qoao pdaoa pk mq]jpebu jkj,ajancu ^ajabepo+ ej_hq`ejc MDAo bkn hks,ej_kia
lnkcn]io- Sk ]__kqjp bkn pda b]_p ^kpd lkoepera ]j` jac]pera eil]_po _]j naoqhp bnki ajancu abbe_eaj_u
lnkcn]io+ sa qoa pda pani jkj,ajancu eil]_po 'MDHo( ej pdeo nalknp-

Nran]hh+ ikna pd]j 014 nalknpo ]j` ]_]`aie_ l]lano sana nareasa` bkn pdeo nalknp- @o ] _kilhaiajp pk
pda hepan]pqna nareas+ MLQ _kj`q_pa` 02 ejpanreaso sepd Onkfa_p @`iejeopn]pkn 'O@( op]bb iai^ano
naolkjoe^ha bkn naoe`ajpe]h napnkbep lnkcn]io+ hks,ej_kia napnkbep lnkcn]io+ ]j` naoe`ajpe]h jas
_kjopnq_pekj lnkcn]io- Meja ej,`alpd ejpanreaso sana ]hok _kj`q_pa` sepd ]`iejeopn]pkno kb hks,ej_kia
]j` naoe`ajpe]h napnkbep ajancu abbe_eaj_u lnkcn]io ej kpdan op]pao+ da]hpd ]j` o]bapu atlanpo+ ]j` ok_e]h
oanre_a lnkre`ano b]iehe]n sepd hks,ej_kia sa]pdanev]pekj lnkcn]io-

MDH r]hqao sana `anera` ej oaran]h s]uo- Vdaj lkooe^ha+ MDHo r]hqao sana `anera` bnki pda ateopejc
hepan]pqna kn ^u `arahklejc ik`ebea` ]hcknepdio bnki pda hepan]pqna- Ekn naoe`ajpe]h ]j` hks,ej_kia lnkcn]i
l]npe_el]jpo+ ej_hq`ejc ksjano kb hks,ej_kia najp]h dkqoejc+ oaha_p MDHo r]hqao sana aopei]pa` sepd
oqnrauo kb lnkcn]i l]npe_el]jpo- MDHo aopei]pa` bnki oqnrauo nahea` kj pda bkhhksejc pdnaa okqn_ao9

" @ oqnrau kb 102 hks,ej_kia dkqoadkh`o sdkoa dkiao sana napnkbeppa` ^u pda O@o lnkcn]io
^apsaaj Iqhu 0+ 1//8 ]j` Iqja 2/+ 1/0/

" @ oqnrau kb 1/8 jkj,hks,ej_kia dkqoadkh`o sdkoa dkiao sana napnkbeppa` ^u pda O@o
lnkcn]io ^apsaaj Iqhu 0+ 1//8 ]j` Iqja 2/+ 1/0/

" @ oqnrau kb 10 ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc

Sda bkhhksejc l]npe_el]jp MDHo sana ]``naooa` re] pda oqnrauo9

" Sdani]h _kibknp ej panio kb pailan]pqna ]j` `n]bpejaoo

" Mkeoa haraho ej panio kb pda ]ikqjp kb kqp`kkn jkeoa pda dkiayo k__ql]jpo _]j da]n ejoe`a
pda dkqoa

" Ga]hpd ej panio kb pda bnamqaj_u kn ejpajoepu kb _kh`o+ bhqo kn kpdan ehhjaooao+ oq_d ]o ]opdi]

" Dtla_pa` ej_na]oa ej lnklanpu r]hqa 'dkiaksjano kjhu(

" Qahe]^ehepu ]j` i]ejpaj]j_a namqenaiajpo kb da]pejc ]j` _kkhejc amqeliajp

" Kecdpejc mq]hepu _ki^eja` sepd hkjcan hecdpejc heba+ ceraj pda qoa kb BEKo ]j` bhqknao_ajp
betpqnao

" Cqn]^ehepu kb dkia ]j` jaa` bkn nal]eno

" Hj ]``epekj+ pda oqnrauo at]ieja` ej ikna `ap]eh ] jqi^an kb da]hpd nah]pa` MDHo pd]p i]u
]__nqa pk pda l]npe_el]jp ]j` pk ok_eapu- Sdaoa ej_hq`a _d]jcao ej pda jqi^an kb oe_g `]uo
atlaneaj_a` ^u lnkcn]i l]npe_el]jpo+ sepd pda naoqhpejc eil]_po kj ok_eap]h _kopo bkn ia`e_]h
_]na+ ]o ia]oqna` ^u pda jqi^an kb peiao ia`e_]h _]na s]o okqcdp bkn da]p atlkoqna+
dulkpdanie] ]j` ]opdi] kn kpdan _dnkje_ _kj`epekjo-

K]ophu+ pda oqnrauo ]``naooa` pda bkhhksejc MDHo pd]p i]u ^a atlaneaj_a` ^u pda ksjano ]j` i]j]cano
kb napnkbeppa` hks,ej_kia najp]h dkqoejc9

" L]ngap]^ehepu ]j` a]oa kb bej`ejc najpano

" Qa`q_a` i]ejpaj]j_a kb da]pejc ]j` _kkhejc amqeliajp
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2. Introduction and Overview of NEI Values

1,1

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

" Qa`q_a` i]ejpaj]j_a bkn hecdpejc

" Qa`q_a` paj]jp pqnjkran

" Qa`q_a` paj]jp _kilh]ejpo

" Dtla_pa` ej_na]oa ej lnklanpu r]hqa

" Hilnkra` `qn]^ehepu kb lnklanpu

S]^ha 1,0'Tpehepu,lanola_pera(+ S]^ha 1,1 'O]npe_el]jp,lanola_pera | N__ql]jpo(+ S]^ha 1,2 'Rk_eap]h,
lanola_pera(+ ]j` S]^ha 1,4 'O]npe_el]jp,lanola_pera | Nsjano kb Kks,ej_kia Qajp]h Gkqoejc( lnkre`a
`ap]eho bkn a]_d MDH- Hj pda p]^hao+ bkn a]_d MDH+ sa lnaoajp pda bkhhksejc9

" Sda n]jca kb r]hqao nalknpa` ej pda na_ajp hepan]pqna ']j` ej`e_]pa eb jk r]hqao d]ra ^aaj
nalknpa` ej pda hepan]pqna(

" Qa_kiiaj`]pekj bkn mq]jpebe_]pekj

" Lapdk` kb mq]jpebe_]pekj

" Sda na_kiiaj`a` r]hqa kb pda MDH+ pda na_kiiaj`a` ]hcknepdi bkn mq]jpebuejc pda MDH+ kn
pda fqopebe_]pekj bkn jkp mq]jpebuejc pda MDH-

" Sda ^]oeo kb pda MDH 'lan l]npe_el]jp kn lan ia]oqna(

" Sda peia bn]ia kb pda MDH ']jjq]h ^ajabep kn kja,peia ^ajabep(

" Sda nahar]jp O@ lnkcn]io

Vdaj aopei]pejc MDHo+ ep eo eilknp]jp pk jkpa pd]p bnaa,ne`anodel ]j` olehhkran odkqh` ^a ]__kqjpa` bkn ej
]hh _]h_qh]pekjo ]j` aopei]pao bkn MDHo pd]p ]llhu pk jkj,hks,ej_kia l]npe_el]jpo- Sda oqii]nu p]^hao+
]hcknepdio+ ]j` ^k`u kb pda nalknp `k jkp _kjp]ej bnaa ne`anodel ]j` olehhkran b]_pkno+ ]o ep eo ]ooqia` pd]p
pdaoa sehh ^a ]llhea` pk a]_d MDH ]p pda lnkcn]i harah+ bnki bnaa ne`anodel ]j` olehhkran b]_pkno `anera`
bnki eil]_p ar]hq]pekjo-

Hj ]``epekj+ MLQ na_kiiaj`o pd]p pda `qn]pekj kb pda MDH _knnaolkj` sepd pda atla_pa` heba kb pda
_knnaolkj`ejc ia]oqnao ]ook_e]pa` sepd a]_d MDH ]o nalknpa` ej pda _qnnajp SQL 'L]oo]_dqoappo
Dha_pne_ ]j` F]o Djancu Dbbe_eaj_u Onkcn]i @`iejeopn]pkno+ 1/0/(- Ekn MDHo pd]p ]na aopei]pa` kj ] lan
l]npe_el]jp ^]oeo ]j` `anera` bnki iqhpelha ia]oqnao+ MLQ na_kiiaj`o ]`klpejc pda iapdk`khkcu qoa`
ej pda _qnnajp SQL bkn `apaniejejc pda ia]oqna heba bkn pda c]o sa]pdanev]pekj lnkcn]i+ sdana^u pda
ia]oqna heba eo saecdpa` ^]oa` kj pda iet kb ia]oqnao ejop]hha`- 'L]oo]_dqoappo Dha_pne_ ]j` F]o
Djancu Dbbe_eaj_u Onkcn]i @`iejeopn]pkno+ 1/0/(-

Tpehepu,lanola_pera MDHo ]na oqii]neva` ^ahks ej S]^ha 1,0 Ma]nhu ]hh qpehepu,lanola_pera MDHo ]neoa bnki
lnkcn]io p]ncapa` pk hks,ej_kia _qopkiano+ sdanaej pda lnkcn]io na`q_a ajancu ^ehho bkn l]npe_el]jpo-
@o ] naoqhp+ lnkcn]i l]npe_el]jpo ]na haoo hegahu pk atlaneaj_a `ebbe_qhpeao sepd l]uejc pdaen qpehepu ^ehho ]j`
pda O@o na]heva bej]j_e]h o]rejco- Hj ]``epekj+ qpehepeao i]u na]heva o]rejco `qa pk ] na`q_pekj ej o]bapu,
nah]pa` aiancaj_u _]hho ]j` ejoqn]j_a _kopo+ `qa pk na`q_a` benao ]j` kpdan aiancaj_eao- Hj cajan]h+ pda
qpehepu,lanola_pera MDHo ]na nah]perahu hks ej r]hqa+ pule_]hhu n]jcejc bnki haoo pd]j ] `khh]n pk ja]nhu #8 lan
l]npe_el]jp- Lkop kb pda MDHo bkqj` ej pda hepan]pqna ]llhu pk pda O@oy hks,ej_kia lnkcn]io ]j` _]j ^a
ikjapeva` nah]perahu a]oehu bnki pda hepan]pqna kn bnki ]hcknepdio qoejc ejlqpo bnki pda O@o- @j kranreas
kb pda opq`eao qoa` pk aopei]pa qpehepu,lanola_pera MDH r]hqao eo lnkre`a` ej @llaj`et C-

7

7
T\gp`n r`m` _`mdq`_ amjh oc` gdo`m\opm` kp]gdnc`_ ndi^` 0886 \i_ r`m` \_epno`_ dioj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m

t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in 'n`` L\odji\g Emd_ `o \g-+ 1//8; LQR?P `o \g-+ 1//8(-
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2. Introduction and Overview of NEI Values

1,2

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Hj ]``epekj+ MLQ aopei]pa` MDH r]hqao ]p pda ia]oqna harah 'S]^ha 1,5+ S]^ha 1,6+ ]j` S]^ha 1,7(- Sk `k
ok+ MLQ ]ooecja` ] lknpekj kb ] ceraj MDH r]hqa pk ]j ej`ere`q]h ia]oqna ^]oa` kj pda ]ran]ca ajancu
^ehh o]rejco bkn sde_d pda ia]oqna eo naolkjoe^ha- Sdeo iapdk` d]o ]hok ^aaj qoa` bkn pda 2001 California
Low Income Public Purpose Test (LIPPT) report for the Reporting Requirements Manual (RRM) Working
Group Cost Effectiveness Committee 'Sa_L]ngap Vkngo+ RDQ@ ]j` Lac`]h @ook_e]pao+ 1//0(-
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2. Introduction and Overview of NEI Values

1,5

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

O]npe_el]jp,lanola_pera MDHo ]na oqii]neva` ^ahks ej S]^ha 1,1- O]npe_el]jp,lanola_pera MDHo ]__nqa pk
l]npe_el]jpo ej ^kpd hks,ej_kia ]j` jkj,hks,ej_kia lnkcn]io+ ]hpdkqcd okia l]npe_el]jp MDHo ]na
ola_ebe_ pk hks,ej_kia l]npe_el]jpo- Lkop kb pda l]npe_el]jp,lanola_pera MDHo bkqj` ej pda hepan]pqna ]llhu
pk pda O@oy lnkcn]io- Hj cajan]h+ pda l]npe_el]jp,lanola_pera MDHo ]na nah]perahu decd ej r]hqa+ ]hpdkqcd
pda n]jcao kb r]hqao bkqj` ej pda hepan]pqna bkn i]ju kb pdaoa MDHo ]na h]nca- Rkia kb pdaoa MDHo ]na
mq]jpebe]^ha sepd okia abbknp9 sepd `]p] bnki pda O@o+ oa_kj`]nu `]p] ]j` ]hcknepdio bkqj` ej pda
hepan]pqna- Gksaran+ ikop kb pda l]npe_el]jp,lanola_pera MDHo ]na `ebbe_qhp pk mq]jpebu ]j` namqena lnei]nu
`]p] _khha_pekj pdnkqcd l]npe_el]jp oqnrauo- Cqa pk pda haoo p]jce^ha j]pqna kb i]ju l]npe_el]jp,
lanola_pera MDHo+ pdau _]j ^a mq]jpebea` sepd kjhu heiepa` _anp]ejpu-

Ekn okia kb pda l]npe_el]jp,lanola_pera MDHo+ MLQ na_kiiaj`o qoejc r]hqao `anera` bnki pda na_ajphu
_kilhapa` MDH oqnrauo- Ekn kpdan l]npe_el]jp,lanola_pera MDHo+ MLQ na_kiiaj`o qoejc ajcejaanejc
aopei]pao+ r]hqao ej pda hepan]pqna+ ]hcknepdio ej pda hepan]pqna+ kn jkp r]hqejc ] l]npe_qh]n MDH

Ekn pda O@oy naoe`ajpe]h jas _kjopnq_pekj lnkcn]i+ MLQ na_kiiaj`o o_]hejc pda r]hqao kb ej`ere`q]h
MDHo pk 0//$ kb aopei]pa` ^ehh o]rejco-

05
Aa_]qoa pda MLQ oqnrau `e` jkp ej_hq`a ] mqaopekj ]ogejc

naolkj`ajpo pk aopei]pa pda kran]hh r]hqa kb pda MDHo _ki^eja`+ pdeo skqh` nalnaoajp ] ikna
_kjoanr]pera r]hq]pekj kb pdaoa MDHo-

Hp eo eilknp]jp pk jkpa pd]p ] jqi^an kb l]npe_el]jp lanola_pera MDHo _kiikjhu bkqj` ej pda hepan]pqna ]j`
_qnnajphu ej_hq`a` ej pda SQL nalknp ]na `anera` bnki _qopkian ^ehh o]rejco- Sdaoa ^ehh o]rejco l]npe]hhu
kranh]l sepd ]rke`a` _kopo ]__kqjpa` bkn ej pda @rke`a` Djancu Rqllhu Bkopo '@DRB( ej Mas Djch]j`
'Gknj^u ap ]h-+ 1/00( ]j` ej_hq`a` ej pda SQB _]h_qh]pekjo- Sda @DRB opq`u aopei]pao ] jqi^an kb
]rke`a` _kopo+ ej_hq`ejc ]rke`a` _kopo kb aha_pne_epu pk nap]eh _qopkiano ]j` ]rke`a` _kopo pk j]pqn]h c]o
nap]eh _qopkiano- D]_d oap kb ]rke`a` _kopo eo _kilneoa` kb oaran]h ej`ere`q]h _kopo- Ekn at]ilha+ ]rke`a`
_kopo kb aha_pne_epu pk nap]eh _qopkiano ej_hq`ao ]rke`a` ajancu _kopo+ ]rke`a` _]l]_epu _kopo+ ]rke`a`
ajrenkjiajp]h nacqh]pekj _kilhe]j_a _kopo+ `ai]j` na`q_pekj ej`q_a` lne_a abba_po+ ]j` ]rke`a` _kopo
kb hk_]h pn]joieooekj ]j` `eopne^qpekj ejbn]opnq_pqna 'Gknj^u ap ]h+ 1/00(- Vdeha ^ehh o]rejco ]j` ]rke`a`
_kopo l]npe]hhu kranh]l+ pdau pule_]hhu `ebban ej l]np ^a_]qoa ^ehh o]rejco ]na ^]oa` kj ]ran]ca nap]eh o]rejco
pk l]npe_el]jpo sdeha ]rke`a` _kopo ]na ^]oa` kj i]ncej]h ajancu oqllhu _kopo pd]p ]na ]rke`a` ^a_]qoa
kb pda O@oy ajancu abbe_eaj_u lnkcn]io- Sdaknape_]hhu+ ] l]npe_el]jp MDH kb ^ehh o]rejco+ ^]oa` kj pda
`ebbanaj_a ^apsaaj pda ]rke`a` ajancu ]j` _]l]_epu _kopo ]j` l]npe_el]jp ajancu ^ehh o]rejco+ _kqh` ^a
]``a` pk pda SQB- Gksaran+ ]__kn`ejc pk pn]`epekj]h SQB _]h_qh]pekj iapdk`o+ ej_hq`ejc l]npe_el]jp ^ehh
o]rejco ]o ] ^ajabep skqh` namqena ej_hq`ejc ] oeieh]n _kop ej pda bkni kb hkop O@ narajqao+ pdqo jac]pejc
pda ^ehh o]rejco ^ajabep-

06
Sdanabkna+ pdana eo jk ]``epekj]h MDH kb l]npe_el]jp ^ehh o]rejco-

Hj ]``epekj+ MLQ `kao jkp na_kiiaj` ej_hq`ejc ]ju MDHo pd]p ]na `anera` bnki l]npe_el]jp ^ehh o]rejco
^a_]qoa ep skqh` ]ikqjp pk `kq^ha _kqjpejc kb ^ajabepo- Sk _kqjp ^ajabepo pd]p `anera bnki ^ehh o]rejco
skqh` ]ikqjp pk r]hqejc pda ]``epekj]h `eolko]^ha ej_kia 'e-a-+ ^ehh o]rejco( ]j` pda s]uo ej sde_d pda
l]npe_el]jpo olaj` pda `eolko]^ha ej_kia- Ekn at]ilha+ ] l]npe_el]jp i]u olaj` pda ^ehh o]rejco kj bkk`
kn ia`e_eja+ ha]`ejc pk eilnkra` da]hpd-Reieh]nhu+ l]npe_el]jpo i]u qoa pdaen ^ehh o]rejco pk l]u ajancu
^ehho+ na`q_ejc pda ej_e`aj_a kb oanre_a paniej]pekjo ]j` pda _kopo ]ook_e]pa` sepd oanre_a paniej]pekj ]j`

05
Mpm m`^jhh`i_\odji ja n^\gdib oj 0//$ ja ]dgg n\qdibn m`km`n`ion \ cdbc`m k`m^`io\b` ja ]dgg n\qdibn oc\i oc` \q`m\b` iji,gjr,di^jh`

m`nkji_`io amjh ocdn nop_t 'ojo\g LCGn r`m`+ ji \q`m\b`+ 66$ ja ]dgg n\qdibn ajm iji,gjr,di^jh` m`nkji_`ion(- Fjr`q`m+ r` ]`gd`q` oc\o 0//$
ja ]dgg n\qdibn dn m`\nji\]g` ]`^\pn` oc` LCGn ajm \ i`r cjh` h\t ]` _daa`m`io oc\i \ m`omjado- Dpmoc`m+ oc` nph ja oc` di_dqd_p\g LCGn ajm oc`
m`nd_`iod\g i`r ^jinomp^odji kmjbm\h r`m` np]no\iod\ggt cdbc`m oc\i oc` m`omjado LCGn ajpi_ di ocdn nop_t+ ]joc di _jgg\m q\gp` \i_ \n \
k`m^`io\b` ja n\qdibn 'LKP \i_ Aji\io+ 1//8(- Djm oc` CLCPEV QR?P cjh`n `q\gp\odji+ oc` nph ja oc` di_dqd_p\g LCGn '#0+334( r\n \
hp^c cdbc`m k`m^`io\b` ja ]dgg n\qdibn '250$ ja ]dgg n\qdibn+ ]\n`_ ji `nodh\o` ja #3// \iip\g ]dgg n\qdibn( oc\i oc` iji,gjr,di^jh`
m`nkji_`ion amjh ocdn nop_t 'oc` nph ja oc` di_dqd_p\g LCGn r\n `lp\g oj 021$ ja ]dgg n\qdibn(-
06

?n _`adi`_ di oc` California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects, oc` RPA o\f`n dioj
^jind_`m\odji kmjbm\h ]`i`adon \i_ ^jnon di o`mhn ja oc` k\mod^dk\ion \i_ oc` m\o`k\t`mn9 yGi \ n`in`+ do dn oc` nphh\odji ja oc` ]`i`ado \i_
^jno o`mhn di oc` N\mod^dk\io \i_ oc` P\o`k\t`m Ghk\^o K`\npm` o`non+ rc`m` oc` m`q`ip` ']dgg( ^c\ib` \i_ oc` di^`iodq` o`mhn diopdodq`gt
^\i^`g 'ANSA+ 1//0+ k- 07(-z
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2. Introduction and Overview of NEI Values

1,6

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

na_kjja_pekj- Aqp pk _kqjp ^kpd pda ^ehh o]rejco ]j` pda da]hpd ^ajabepo kn pda ^ajabep kb na`q_a` oanre_a
paniej]pekjo pd]p ]na `anera` ajpenahu bnki pda s]u ^ehh o]rejco ]na olajp eo pk _kqjp pda o]ia ^ajabep
pse_a- Npdan at]ilhao kb MDHo `anera` bnki ^ehh o]rejco ej_hq`a na`q_a` ^ehh,nah]pa` _]hho ]j` na`q_a`
jaa` pk ikra kn bkn_a` ik^ehepu-

The Narragansett Electric Company
d/b/a National Grid
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2. Introduction and Overview of NEI Values

1,04

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Hj ]``epekj+ MLQ aopei]pa` MDH r]hqao ]p pda ia]oqna harah 'S]^ha 1,5+ S]^ha 1,6+ ]j` S]^ha 1,7(- Sk
`k ok+ MLQ ]ooecja` ] lknpekj kb ] ceraj MDH r]hqa pk ]j ej`ere`q]h ia]oqna ^]oa` kj pda ]ran]ca
ajancu ^ehh o]rejco bkn sde_d pda ia]oqna eo naolkjoe^ha- Sdeo iapdk` d]o ]hok ^aaj qoa` bkn pda 2001
California Low Income Public Purpose Test (LIPPT) report for the Reporting Requirements Manual
(RRM) Working Group Cost Effectiveness Committee 'Sa_L]ngap Vkngo+ RDQ@ ]j` Lac`]h
@ook_e]pao+ 1//0(-

Bkilqp]pekj kb `khh]n r]hqao bkn ] ola_ebe_ MDH ^acejo sepd _]h_qh]pejc pda ]ran]ca lknpekj kb ^ehh
o]rejco ]ppne^qpa` pk a]_d ia]oqna bkn ]j ej`ere`q]h MDH- @o ] benop opal+ pda MLQ pa]i i]`a ]
`apaniej]pekj sdapdan ] ia]oqna na]okj]^hu _kjpne^qpao pk ]j ej`ere`q]h MDH- Ekn at]ilha+ ]en oa]hejc+
_kkhejc amqeliajp+ `kkn+ ejoqh]pekj+ sej`ks+ ]j` sa]pdanev]pekj ia]oqnao _kjpne^qpa pk _d]jcao ej
kqpoe`a jkeoa da]n` ejoe`a pda dkia-

18
Matp+ pda pa]i _]h_qh]pa` pda ]ran]ca lan_ajp]ca kb ^ehh

o]rejco bkn a]_d ia]oqna pd]p _kjpne^qpao pk ]j MDH- Ekn at]ilha+ bkn pda MKH o]ilha ]en oa]hejc
nalnaoajpo+ kj ]ran]ca+ 7$ kb pda ^ehh o]rejco kb ia]oqnao pd]p _kjpne^qpa pk Sdani]h Bkibknp+ sdeha
da]pejc ouopaio nalnaoajp 28$ kb pdkoa ^ehh o]rejco; _ki^eja`+ ]hh kb pda ia]oqnao oqi pk 0//$ kb
pda ^ehh o]rejco ]ook_e]pa` sepd a]_d MDH- K]op+ pda pa]i iqhpelhea` pda ]ran]ca lan_ajp]ca kb ^ehh
o]rejco ^u pda ]ran]ca MDH r]hqa pk aopei]pa ]j MDH r]hqa bkn a]_d ia]oqna 'S]^ha 1,5(-

@o ehhqopn]pa` ej S]^ha 1,5 ]j` S]^ha 1,6+ pda ]ppne^qpekj kb MDH r]hqao pk ia]oqnao ^u jkj, ]j` hks,
ej_kia l]npe_el]jpo nara]ho pd]p oaran]h ia]oqnao pule_]hhu ]__kqjp bkn pda ^qhg kb `khh]n ^ajabepo bkn ]
l]npe_qh]n MDH9 da]pejc ouopaio+ ejoqh]pekj+ sa]pdanev]pekj ia]oqnao+

2/
]j` ]en oa]hejc- Ga]pejc

ouopaio+ ]en oa]hejc+ ejoqh]pekj+ ]j` r]nekqo sa]pdanev]pekj lnkcn]io d]ra pda cna]paop eil]_p+ ]
^ajabep pk pda pdani]h _kibknp MDH ej ^kpd o]ilhao- Ga]pejc ouopai ia]oqnao lnkre`a pda cna]paop
^ajabep ej pda amqeliajp i]ejpaj]j_a MDH-

Sda hks,ej_kia o]ilha atde^epo ] oeieh]n `eopne^qpekj kb MDH ^ajabepo sepd okia jkp]^ha at_alpekjo
'S]^ha 1,6(- Ekn at]ilha+ ]en oa]hejc ia]oqnao cajan]hhu nalnaoajp pda decdaop lan_ajp]ca kb ^ehh
o]rejco+ bkhhksa` ^u ejoqh]pekj ia]oqnao- @en oa]hejc nalnaoajpo pda h]ncaop lan_ajp]ca kb ^ehh o]rejco
bkn jkeoa na`q_pekj ]p 44$ kb pda MDH kn r]hqa` ]p #05 ]jjq]hhu- @jkpdan i]nga` `ebbanaj_a bnki jkj,
hks,ej_kia l]npe_el]jpo eo pda _kjpne^qpekj kb pda hecdpejc ia]oqna pk pda lnklanpu r]hqa MDH- Kecdpejc
]__kqjpo bkn 13$ kb pda pkp]h lnklanpu r]hqa MDH ]j` #115 kja,peia ^ajabep bkn pda hks,ej_kia o]ilha
sdeha pda jkj,hks,ej_kia o]ilha kjhu `anerao 4$ kb pkp]h ^ajabep bnki hecdpejc 'kn #86 ej `khh]n panio(-

Bkil]na` pk pda k__ql]jp o]ilha+ pda o]ilha kb ksjano ]j` i]j]cano kb iqhpe,b]iehu najp]h dkqoejc
d]` basan pulao kb ia]oqnao ejop]hha`9 nabnecan]pkno ]j` bnaavano+ dkp s]pan ouopaio ]j` kpdan s]pan
o]rejc ia]oqnao+ hecdpejc+ lnkcn]ii]^ha pdanikop]po+ ]j` ]en oa]hejc- Mkp oqnlneoejchu+ sepd basan
pulao kb ia]oqnao ejop]hha`+ pda pkp]h r]hqa kb MDHo pk ksjano ]j` i]j]cano s]o ] iq_d oi]hhan
lan_ajp]ca kb ^ehh o]rejco '25$( pd]j bkn k__ql]jpo | 51$ bkn hks,ej_kia ]j` 46$ bkn kpdano- @o
ehhqopn]pa` ej pda p]^hao+ ajancu abbe_eajp hecdpejc d]o pda cna]paop lan_ajp]ca _kjpne^qpekj pk pda MDHo bkn
ksjano ]j` i]j]cano+ ]p 35$ kb aopei]pa` ajancu o]rejco ]j` ej pqnj 35$ kb a]_d ej`ere`q]h MDH
'at_alp bkn na`q_a` hecdpejc i]ejpaj]j_a(- Qabnecan]pkno ]j` bnaavano lnkre`a pda oa_kj` h]ncaop
lan_ajp]ca _kjpne^qpekj pk iqhpe,b]iehu ksjan MDHo+ ]p 24$ kb aopei]pa` ^ehh o]rejco-

18
Djm oc` LJG n\hkg`+ oc` ajggjrdib h`\npm`n r`m` ijo di^gp_`_ di ocdn \i\gtndn9 _jjmn+ c`\odib ^jiomjgn+ kdk` rm\k+ cjo r\o`m o\if rm\k+

kjjg odh`m \i_ a\p^`o \`m\ojmn- Djm oc` JG n\hkg`+ oc` ajggjrdib h`\npm`n r`m` ijo di^gp_`_ di oc` \i\gtndn9 ^jjgdib ntno`hn+ c`\odib \i_
^jjgdib ntno`hn+ c`\odib \i_ cjo r\o`m ntno`hn+ c`\odib ^jiomjgn+ ?A ntno`h ndudib+ kjjg odh`m+ \i_ cjo r\o`m o\if rm\k- Ucdg` oc`n`
h`\npm`n m`\nji\]gt ^jiomd]po` oj n`q`m\g LCGn+ np^c \n ^jhajmo jm kmjk`mot q\gp`+ oc` h`\npm`n r`m` `doc`m ijo dino\gg`_ di \it cjh`n
di^gp_`_ di ocdn nop_t jm n\qdibn _\o\ \o oc` h`\npm` g`q`g r`m` ijo \q\dg\]g`-
2/

Rc` wU`\oc`mdu\odjix h`\npm` m`km`n`ion oc` kmjbm\h g`q`g n\qdibn ajm L\odji\g Emd_ \i_ @`mfncdm` E\n ^pnojh`mn; n\qdibn _\o\ ajm oc`
di_dqd_p\g h`\npm`n dino\gg`_ r`m` ijo \q\dg\]g` ajm oc`n` kmjbm\hn
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2,0

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

3. METHODOLOGY

Sdeo nalknp lnaoajpo pda bej`ejco kb pda L]oo]_dqoappo Bnkoo,Bqppejc Mkj,Djancu Aajabepo Dr]hq]pekj ]j`
ej_knlkn]pao bej`ejco bnki ] nareas kb pda MDH hepan]pqna+ ej,`alpd ejpanreaso+ ]j` pahaldkja oqnrauo sepd
lnkcn]i l]npe_el]jpo- Sk ]__kqjp bkn pda b]_p ^kpd lkoepera ]j` jac]pera eil]_po _]j naoqhp bnki ajancu
abbe_eaj_u lnkcn]io+ sa qoa pda pani jkj,ajancu eil]_po 'MDHo( ej pdeo nalknp-

MLQ _kj`q_pa` ]j atpajoera nareas kb pda jkj,ajancu ^ajabepo 'MDAo( hepan]pqna+ ej kn`an pk e`ajpebu ]j`
nareas iapdk`o qoa` pk mq]jpebu jkj,ajancu ^ajabepo+ l]npe_qh]nhu MDAo bkn hks,ej_kia lnkcn]io-
Nran]hh+ ikna pd]j 014 nalknpo ]j` ]_]`aie_ l]lano sana nareasa` bkn pdeo nalknp

@o ] _kilhaiajp pk pda hepan]pqna nareas+ MLQ _kj`q_pa` 02 ejpanreaso sepd Onkfa_p @`iejeopn]pkn 'O@(
op]bb iai^ano naolkjoe^ha bkn naoe`ajpe]h napnkbep lnkcn]io+ hks,ej_kia napnkbep lnkcn]io+ ]j` naoe`ajpe]h
jas _kjopnq_pekj lnkcn]io- Meja ej,`alpd ejpanreaso sana ]hok _kj`q_pa` sepd ]`iejeopn]pkno kb hks,
ej_kia ]j` naoe`ajpe]h napnkbep ajancu abbe_eaj_u lnkcn]io ej kpdan op]pao+ da]hpd ]j` o]bapu atlanpo+ ]j`
ok_e]h oanre_a lnkre`ano b]iehe]n sepd hks,ej_kia sa]pdanev]pekj lnkcn]io-

Cqnejc Ralpai^an ]j` N_pk^an kb 1/0/+ MLQ _kj`q_pa` ej,`alpd ejpanreaso sepd O@ op]bb iai^ano
naolkjoe^ha bkn naoe`ajpe]h napnkbep lnkcn]io+ hks,ej_kia napnkbep lnkcn]io+ ]j` naoe`ajpe]h jas
_kjopnq_pekj lnkcn]io- Sda 02 O@ lnkcn]i eilhaiajpano pd]p sana ejpanreasa` nalnaoajpa` pda bkhhksejc
lnkcn]io9 L]oo R]ra+ Lqhpeb]iehu Qapnkbep+ Kks Hj_kia Lqhpeb]iehu Qapnkbep+ Kks Hj_kia 0, pk 3,E]iehu
Qapnkbep+ Va]pdanev]pekj+ Qaoe`ajpe]h Mas Bkjopnq_pekj+ Kks Hj_kia Qaoe`ajpe]h Mas Bkjopnq_pekj+ ]j`
Qaoe`ajpe]h Ga]pejc ]j` Bkkhejc- Cqnejc pda ejpanreaso O@ op]bb iai^ano sana ]oga` pk nareas MDHo
bkqj` ej pda hepan]pqna pk ^a ]ook_e]pa` sepd pda lnkcn]io ]j` lnkre`a oqccaopekjo bkn ]``epekj]h MDHo jkp
e`ajpebea` ej pda hepan]pqna- Eej`ejco ola_ebe_ pk ej`ere`q]h MDHo naoqhpejc bnki pdaoa ejpanreaso d]ra ^aaj
ej_hq`a` ej pda `eo_qooekj kb pda _knnaolkj`ejc MDHo sepdej pda ^k`u kb pdeo nalknp- Vdaj ]oga` ]^kqp pda
MDHo ]ook_e]pa` sepd pdaen lnkcn]io ]j` pda lnkcn]i ia]oqnao+ i]ju ejpanreasaao atlnaooa` psk
_kiikj reaslkejpo9 pd]p ^ehh o]rejco ]j` ej_na]oa` _kibknp sana pda ikop eilknp]jp ^ajabepo kb pdaen
lnkcn]io+ ]j` pd]p pdaen lnkcn]io p]ga ] sdkha,dkqoa ]llnk]_d sdanaej pda ej`ere`q]h ia]oqnao _]j
d]ra oujanceope_ abba_po+ ok pd]p aopei]pejc MDHo bkn ej`ere`q]h ia]oqnao s]o `ebbe_qhp-

27

@`iejeopn]pkno kb hks,ej_kia ]j` naoe`ajpe]h napnkbep ajancu abbe_eaj_u lnkcn]io ej kpdan op]pao sana ]hok
p]ncapa` bkn ej,`alpd ejpanreaso- Sda lqnlkoa kb pdaoa ejpanreaso s]o pk qj`anop]j` dks MDHo ]na
_kjoe`ana` ]j` pna]pa` ej kpdan op]pao- Eera kqp,kb,op]pa ejpanreasaao sana p]ncapa`- Gksaran+ `qa pk ]
hks naolkjoa n]pa+ kjhu psk kqp,kb,op]pa ejpanreaso _kqh` ^a _kilhapa`- Qahar]jp bej`ejco naoqhpejc bnki
pdaoa ejpanreaso d]ra ^aaj ej_hq`a` ej pda `eo_qooekj kb pda ^k`u kb pdeo nalknp sana ]llnklne]pa-

MLQ p]ncapa` psk ]``epekj]h cnkqlo bkn ej,`alpd ejpanreaso9 da]hpd ]j` o]bapu atlanpo ]j` ok_e]h oanre_a
lnkre`ano- Sda ck]h s]o pk _kilhapa bkqn ejpanreaso a]_d bkn pdaoa psk cnkqlo- MLQ s]o ]^ha pk
_kilhapa bkqn ej,`alpd ejpanreaso sepd da]hpd ]j` o]bapu atlanpo+ ]j` pdnaa ej,`alpd ejpanreaso sepd ok_e]h
oanre_a lnkre`ano- Sdaoa ejpanreasaao lnkre`a` MLQ sepd naoa]n_d opq`eao ]j` nalknpo kqpoe`a kb pda
ar]hq]pekj hepan]pqna pd]p ]na nahar]jp pk l]npe_qh]n MDHo+ oq_d ]o da]hpd ]j` o]bapu- Eej`ejco ola_ebe_ pk

27
Rc` yrcjg`,cjpn` \kkmj\^cz ^ji^`ko \mjn` _pmdib dio`mqd`rn rdoc N? Qo\aa m`nkjind]g` ajm oc` ajggjrdib kmjbm\hn9 m`nd_`iod\g i`r

^jinomp^odji+ K\nnQ?TC+ gjr,di^jh` hpgod,a\hdgt \i_ gjr,di^jh` ji` oj ajpm a\hdgt- N? no\aa `hkc\ndu`_ oc\o oc`dm kmjbm\hn ^jind_`m oc`
rcjg` cjpn` \n \ ntno`h \i_ \oo`hko oj \__m`nn `i`mbt `aad^d`i^t \o oc` cjpn` g`q`g m\oc`m oc\i \o oc` h`\npm` g`q`g- Djm `s\hkg`+ ji` N?
no\aa nphh\mdu`_ oc`dm \kkmj\^c \n ajggjrn9 yUc`i r` bj ocmjpbc ocdn kmj^`nn r` gjjf \o oc` cjpn` \n \ rcjg`- U` _jixo gjjf \o do \n h`\npm`
]t h`\npm`+ ]po rc\o _j`n oc` h`\npm` c\q` \i \aa`^o ji oc` cjpn` \n \ rcjg`+z
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_anp]ej MDHo naoqhpejc bnki pdaoa ejpanreaso d]ra ^aaj ej_hq`a` ej pda `eo_qooekj kb pda _knnaolkj`ejc
MDHo sepdej pda ^k`u kb pdeo nalknp-

Sda opq`u nahea` kj psk `ebbanajp oqnrauo- Eenop+ sa _kj`q_pa` ]j k__ql]jp oqnrau kb dkqoadkh`o pd]p d]`
p]gaj l]np ej r]nekqo O@ lnkcn]io- Ra_kj`+ sa lanbknia` oqnrauo sepd ksjano ]j` i]j]cano kb hks,
ej_kia najp]h dkqoejc pd]p d]` na_aera` O@ lnkcn]i oanre_ao- Va `eo_qoo a]_d iapdk` ^ahks-

*%*%( @NN]YLW\ D]Z^P`[

Va oqnraua` 102 hks,ej_kia dkqoadkh`o ]j` 1/8 jkj,hks,ej_kia dkqoadkh`o re] _kilqpan,]ooeopa`
pahaldkja ejpanreasejc 'B@SH( bnki @lneh 00+ 1/00 pdnkqcd L]u 0/+ 1/00- Sda o]ilha s]o `arahkla`
bnki `]p] lnkre`a` ^u pda O@o bkn pda bkhhksejc lnkcn]io9

" Kks,ej_kia napnkbep lnkcn]io 'oejcha ]j` iqhpe,b]iehu lnkcn]io(

" Qaoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]i

" Qaoe`ajpe]h da]pejc ]j` dkp s]pan lnkcn]i

" Mkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo R]ra+ sa]pdanev]pekj+ iqhpe,b]iehu napnkbep
lnkcn]io(

Hj kn`an pk at]ieja lkpajpe]h `ebbanaj_ao ej l]npe_el]jp MDH r]hqao `qa pk pda pulao kb ia]oqnao ejop]hha`+
pda MLQ pa]i opn]pebea` pda naoe`ajpe]h ]j` hks,ej_kia naoe`ajpe]h o]ilhao ]__kn`ejc pk pda ia]oqnao
ejop]hha` ej pdaen dkiao+ sepd pda pdnaa opn]p] nalnaoajpejc dkiao napnkbeppa` sepd odahh ia]oqnao+ kn sepd
da]pejc ]j` _kkhejc ia]oqnao+ kn sepd odahh lhqo da]pejc ]j` _kkhejc ia]oqnao-

28

Bh]ooebuejc l]npe_el]jpo ejpk kja kb pda opn]p] namqena` oaran]h opalo- Eenop+ ^a_]qoa kb pda h]nca jqi^an kb
ia]oqna pulao ejop]hha` ^u pda lnkcn]io+ ej`ere`q]h ia]oqnao sana _]packneva` ejpk ^nk]`an cnkqlo kb
oeieh]n ia]oqnao- Ekn at]ilha+ sa cnkqla` bqnj]_ao ]j` ^kehano pkcapdan ]o da]pejc ouopaio ]j` pda
r]neapu kb BEK ^qh^o ]j` betpqnao ejop]hha` pdnkqcd pda lnkcn]io ]o hecdpejc+ ]j` ok kj- Sdaoa abbknpo
ueah`a` pda bkhhksejc ia]oqna _]packneao9

" @en oa]hejc

" @llhe]j_a 'nabnecan]pkno ]j` bnaavano(

" Bkkhejc ouopaio

" Ckkn

" Cq_p oa]hejc

" E]q_ap @an]pkn

" Ga]pejc ]j` _kkhejc ouopai

" Ga]pejc ]j` dkp s]pan ouopai

" Ga]pejc ouopai

28
Rj ]` di^gp_`_ di oc` nc`gg nom\oph+ \ m`nkji_`io c\_ oj c\q` \dm n`\gdib jm dinpg\odji dino\gg`_- Rj ]` di^gp_`_ di oc` c`\odib \i_ ^jjgdib

nom\oph+ \ m`nkji_`io c\_ oj c\q` \ c`\odib ntno`h+ np^c \n apmi\^`n jm ]jdg`mn+ jm \i \dm ^ji_dodjidib ntno`h dino\gg`_- Rj ]` di^gp_`_ di oc`
nc`gg kgpn c`\odib \i_ ^jjgdib nom\oph+ \ m`nkji_`io c\_ oj c\q` \o g`\no ji` nc`gg h`\npm` \i_ ji` c`\odib \i_ ^jjgdib h`\npm` dino\gg`_-
Gino\gg`_ h`\npm`n oc\o r`m` i`doc`m nc`gg ijm c`\odib \i_ ^jjgdib _d_ ijo \aa`^o ^g\nndad^\odji ja m`nkji_`ion dioj nom\o\-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 38 of 262



3. Methodology

2,2

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

" Ga]pejc _kjpnkho
3/

" Gkp s]pan ouopai

" Hjoqh]pekj

" Kecdpejc

" Oela sn]l

" Ranre_a pk da]pejc kn _kkhejc ouopai
30

" Kks bhks odksanda]`

" @B ouopai oevejc

" Onkcn]ii]^ha pdanikop]p

" Okkh peian

" Gkp s]pan p]jg sn]l

" Vej`ks

" Va]pdanev]pekj
31

Sda ia]oqna _]packneao sana bqnpdan cnkqla` ejpk pdnaa ^nk]`an cnkqlo kb ia]oqnao9 0( Rdahh ia]oqnao+
1( Ga]pejc ]j` _kkhejc ia]oqnao+ ]j` 2( Npdan ia]oqnao 'S]^ha 2,0(- Sda pdnaa opn]p] ejpk sde_d
l]npe_el]jpo sana _h]ooebea` 'e-a-+ Rdahh+ Ga]pejc ]j` Bkkhejc+ ]j` Rdahh lhqo Ga]pejc ]j` Bkkhejc( sana
`anera` bnki pdaoa _]packneao- @o ]hh l]npe_el]jpo d]` ]p ha]op kja odahh kn da]pejc ]j` _kkhejc ia]oqna
ejop]hha`+ ]ju ia]oqnao l]npe_el]jpo i]u d]ra ejop]hha` pd]p ]na ej pda Other Measures cnkql `e` jkp
]bba_p naolkj`ajpoy _h]ooebe_]pekj ejpk pda opn]p]-

3/
Rc` ajggjrdib otk`n ja h`\npm`n r`m` _`adi`_ \n c`\odib ^jiomjgn9 ]jdg`m m`n`o ^jiomjgn+ c`\o m`^jq`mt q`iodg\ojm+ r`\oc`m m`nkjindq` ^jiomjg+

CAK hjojm-
30

Rc` ajggjrdib otk`n ja h`\npm`n r`m` _`adi`_ \n n`mqd^` oj c`\odib \i_ ^jjgdib ntno`hn9 FT?A n`mqd^`+ ?A _dbdo\g opi`,pk+ ?A OGT+
AjjgQh\mo ?A Bdbdo\g ^c`^f,pk . opi`,pk-
31

Rc` wU`\oc`mdu\odjix h`\npm` m`km`n`ion oc` kmjbm\h g`q`g n\qdibn ajm L\odji\g Emd_ \i_ @`mfncdm` E\n ^pnojh`mn; n\qdibn _\o\ ajm oc`
di_dqd_p\g h`\npm`n dino\gg`_ r`m` ijo \q\dg\]g` ajm oc`n` kmjbm\hn-
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Table 3-1. Measure Categories and Strata

Shell Measures
Heating and Cooling
Measures Other Measures

?dm n`\gdib F`\odib \i_ ^jjgdib ntno`h
?kkgd\i^` 'm`amdb`m\ojmn \i_
am``u`mn(

Ginpg\odji F`\odib \i_ cjo r\o`m ntno`h Bjjm

U`\oc`mdu\odji
32

F`\odib ntno`h Bp^o n`\gdib

F`\odib ^jiomjgn
33

Fjo r\o`m ntno`h

Jdbcodib

Ndk` rm\k

Q`mqd^` oj c`\odib jm ^jjgdib
ntno`h

34

Jjr agjr ncjr`mc`\_

?A ntno`h ndudib

Nmjbm\hh\]g` oc`mhjno\o

Njjg odh`m

Fjo r\o`m o\if rm\k

Udi_jr

Ra_kj`+ ^a_]qoa lnkcn]i l]npe_el]jpo _]j l]npe_el]pa ej iqhpelha lnkcn]io sepd pda o]ia O@ kn ]_nkoo
iqhpelha O@o+ sa `arahkla` ] qjemqa HC ej kn`an pk e`ajpebu l]npe_el]jpo ]_nkoo lnkcn]io ]j` O@o-

35

Toejc pda qjemqa HC+ MLQ ]ccnac]pa` ]hh ia]oqnao ejop]hha` ej ] l]npe_el]jpyo dkia ^u pda O@oy
lnkcn]io+ lhqo pda ajancu o]rejco ]ook_e]pa` sepd pda ia]oqnao-

Sden`+ qoejc O@ `]p] kb pda aopei]pa` ajancu o]rejco ]ook_e]pa` sepd a]_d abbe_eaj_u ia]oqna ejop]hha`+
MLQ aopei]pa` ]jjq]h ^ehh o]rejco bkn pda o]ilha- Aehh o]rejco sana aopei]pa` ^u qoejc ] lklqh]pekj
saecdpa` ]ran]ca kb c]o ]j` aha_pne_ n]pao nalknpa` kj pda Va^ oepa kb pda Dta_qpera Nbbe_a kb Djancu
]j` Djrenkjiajp]h @bb]eno kb L]oo]_dqoappo-

36
S]^ha 2,1 `eolh]uo pda aopei]pa` ]ran]ca ]jjq]h ajancu

^ehh o]rejco bkn pda oqnrau naolkj`ajpo+ ^u lklqh]pekj ]j` opn]p]- Nran]hh+ hks,ej_kia naolkj`ajpo ]na
atla_pa` pk o]ra #362 ]jjq]hhu ]j` jkj,hks,ej_kia naolkj`ajpo ]na atla_pa` pk o]ra #562 ]jjq]hhu-
Ekn pda hks,ej_kia naolkj`ajpo+ pda odahh opn]pqi d]o pda decdaop ]ran]ca ]jjq]h ajancu o]rejco '#472(

32
Rc` wU`\oc`mdu\odjix h`\npm` m`km`n`ion oc` kmjbm\h g`q`g n\qdibn ajm L\odji\g Emd_ \i_ @`mfncdm` E\n ^pnojh`mn; n\qdibn _\o\ ajm oc`

di_dqd_p\g h`\npm`n dino\gg`_ r`m` ijo \q\dg\]g` ajm oc`n` kmjbm\hn-
33

Rc` ajggjrdib otk`n ja h`\npm`n r`m` _`adi`_ \n c`\odib ^jiomjgn9 ]jdg`m m`n`o ^jiomjgn+ c`\o m`^jq`mt q`iodg\ojm+ r`\oc`m m`nkjindq` ^jiomjg+
CAK hjojm-
34

Rc` ajggjrdib otk`n ja h`\npm`n r`m` _`adi`_ \n n`mqd^` oj c`\odib \i_ ^jjgdib ntno`hn9 FT?A n`mqd^`+ ?A _dbdo\g opi`,pk+ ?A OGT+
AjjgQK\mo ?A Bdbdo\g ^c`^f,pk . opi`,pk-
35

? k\mod^dk\io rcj m`^`dq`n b\n n`mqd^` amjh ji` N? \i_ `g`^omd^ n`mqd^` amjh \ _daa`m`io N? ^\i k\mod^dk\o` di kmjbm\hn amjh ]joc N?n- Gi
\__dodji+ k\mod^dk\ion h\t `imjgg di hpgodkg` kmjbm\hn rdocdi oc` n\h` N?-
36

cook9..rrr-h\nn-bjq.>k\b`GB=`j``\o`mhdi\g%J=4%J/=Fjh`%J0=Ci`mbt$1^*Sodgdod`n*$15*Ag`\i*R`^cijgjbd`n%J1=Cg`^omd^*Njr`m%J2=C
g`^omd^*K\mf`o*Giajmh\odji%J3=@\nd^$15$1236$2]B`a\pgo*Q`mqd^`%nd_=Cj``\%]=o`mhdi\g^jio`io%a=_kp[m`nomp^o[_`a\pgo[n`mqd^`[ads`_[_
`a\pg
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sdeha bkn pda jkj,hks,ej_kia naolkj`ajpo pda odahh lhqo da]pejc ]j` _kkhejc opn]pqi d]o pda decdaop
]ran]ca ]jjq]h ajancu o]rejco '#0+164(-

37

Table 3-2. Estimated Average Annual Energy Bill Savings

Strata
Low-

income
Non-low-
income

Sample size 213 209

Qc`gg #472 #27/

F`\odib \i_ Ajjgdib #281 #236

Qc`gg kgpn F`\odib \i_ Ajjgdib #334 #0+164

Mq`m\gg Njkpg\odji #362 #562

Ekqnpd+ sa _h]ooebea` l]npe_el]jpo ejpk opn]p] ]__kn`ejc pk pda lnkcn]i ia]oqnao ejop]hha` ej pdaen dkiao-
Sk ^a ej_hq`a` ej pda odahh opn]pqi+ ] naolkj`ajp d]` pk d]ra ]en oa]hejc kn ejoqh]pekj ejop]hha`- Sk ^a
ej_hq`a` ej pda da]pejc ]j` _kkhejc opn]pqi+ ] naolkj`ajp d]` pk d]ra ] da]pejc ouopai+ oq_d ]o
bqnj]_ao kn ^kehano+ kn ]j ]en _kj`epekjejc ouopai ejop]hha`- Sk ^a ej_hq`a` ej pda odahh lhqo da]pejc ]j`
_kkhejc opn]pqi+ ] naolkj`ajp d]` pk d]ra ]p ha]op kja odahh ia]oqna ]j` kja da]pejc ]j` _kkhejc
ia]oqna ejop]hha`- Npdan ia]oqnao ejop]hha` ^u l]npe_el]jpo `e` jkp ]bba_p _h]ooebe_]pekj- Matp+ sa naikra`
bnki pda o]ilha ]hh lnkcn]i l]npe_el]jpo sdk d]` ^aaj ej_hq`a` ej pda o]ilha bn]ia bkn kpdan oqnrauo
na_ajphu _kj`q_pa` bkn pda naoe`ajpe]h napnkbep ar]hq]pekjo 'e-a-+ L]oo R]ra ]j` hks,ej_kia napnkbep
lnkcn]io( pk ]rke` ^qn`ajejc lnkcn]i l]npe_el]jpo sepd iqhpelha oqnrau namqaopo-

S]^ha 2,2 odkso pda bej]h o]ilha lklqh]pekj+ o]ilha oevao+ ]j` ]ook_e]pa` atla_pa` annkn i]ncej ]p pda
8/$ _kjbe`aj_a harah+ ]ooqiejc ] 4/.4/ ^na]g ej naolkjoao- Hj ]``epekj+ ^a_]qoa lnkcn]i l]npe_el]jpo
sdk na_aera` ^kpd odahh ia]oqnao ]j` da]pejc ]j` _kkhejc ia]oqnao sana krano]ilha`+ sa `arahkla`
saecdpo ok pd]p naoqhpo _kqh` ^a atpn]lkh]pa` pk pda lklqh]pekj kb lnkcn]i l]npe_el]jpo pd]p iap ]p ha]op
kja kb pda opn]p] _nepane]

38
-

37
Cnodh\o`_ \iip\g ]dgg n\qdibn m\ib`_ amjh \ gjr ja #02-82 oj \ cdbc ja #3+80/-63 ajm iji,gjr,di^jh` m`nkji_`ion \i_ amjh \ gjr ja #2-04 oj

\ cdbc ja #1+04/-70 ajm gjr,di^jh` m`nkji_`ion-
38

Rc` nc`gg kgpn c`\odib \i_ ^jjgdib nom\o\ c\_ \ rd_`m m\ib` ja h`\npm`n dino\gg`_ di oc`dm cjh`n+ rcd^c h\t m`npgo di _daa`m`io g`q`gn ja LCGn
ajm oc`n` k\mod^dk\ion- U`dbcon r`m` \kkgd`_ nj oc\o m`npgon ^jpg_ b`i`m\gdu`_ oj \gg kmjbm\h k\mod^dk\ion rcj dino\gg`_ nc`gg h`\npm`n jm
c`\odib \i_ ^jjgdib h`\npm`n-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 41 of 262



3. Methodology

2,5

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Table 3-3. Sample Size, Sampling Error, and Weight: Occupants

Population
(households)

Sample
Size

Sampling Error at 90%
Confidence Interval Weight*

Lji,gjr,
di^jh`

F`\odib % Ajjgdib 02+202 57 �0/-/$ 0-42 

Qc`gg 01+463 6/ �8-8$ 0-3/ 

Qc`gg kgpn F`\odib %
Ajjgdib 833 60 �8-4$ /-0/ 

Rjo\g 15+720 1/8 �8-8$ , 

Jjr,di^jh`

F`\odib % Ajjgdib 0+/76 61 �8-3$ 0-11 

Qc`gg 758 61 �8-2$ /-87 

Qc`gg kgpn F`\odib %
Ajjgdib 561 58 �8-3$ /-68 

Rjo\g 1+517 102 �8-3$ , 

)Vaecdpo sana _]h_qh]pa` ]o bkhhkso9 'opn]p] lklqh]pekj . pkp]h lklqh]pekj( ) 'pkp]h o]ilha oeva . _h]oo o]ilha oeva(

Sda k__ql]jp oqnrau ]``naooa` pda bkhhksejc eooqao9

" Vdapdan pda l]npe_el]jp ^aheara` pdaen dkia+ ^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+
lnkre`ao ] l]npe_qh]n MDH

" @jjq]h r]hqa lh]_a` kj a]_d MDH ej nah]pekj pk ajancu ^ehh o]rejco- U]hqao _kqh` ^a
atlnaooa` ej `khh]no kn ]o ] lan_ajp]ca kb ^ehh o]rejco-

" Skp]h r]hqa kb pda MDHo

" Bd]jcao ej dkqoadkh` da]hpd oej_a pda ajancu abbe_eaj_u eilnkraiajpo sana ejop]hha`

" Caikcn]lde_ ]j` dkqoejc _d]n]_paneope_o

@ _klu kb pda oqnrau ejopnqiajp eo bkqj` ej @llaj`et E9 MDH Rqnrau9 Kks,ej_kia ]j` Mkj,hks,ej_kia
Qapnkbepo-

*%*%) @_WPZ[ LWO >LWLRPZ[ XQ =X_$TWNXVP CPW\LU 9X][TWR D]Z^P`

Ssajpu,kja ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc sana oqnraua` ]^kqp 16 hks,ej_kia
najp]h b]_ehepeao re] _kilqpan,]ooeopa` pahaldkja ejpanreasejc 'B@SH( bnki @lneh 15+ 1/00 pdnkqcd L]u 0/+
1/00-

Sda o]ilha s]o `arahkla` bnki iqhpe,b]iehu napnkbep lnkcn]i `]p] lnkre`a` ^u pda O@o- @o sepd pda
k__ql]jp oqnrau o]ilha+ sa pkkg oaran]h opalo pk lnal]na pda lnkcn]i `]p] bkn pda o]ilha+ ej_hq`ejc
_]packnevejc ia]oqnao+ ]ccnac]pejc ejop]hha` ia]oqnao ]j` nah]pa` ajancu o]rejco ^u ksjan kn i]j]can
]j` ^u b]_ehepu+ ]j` aopei]pejc ^ehh o]rejco bkn a]_d b]_ehepu- @hh kb pda o]ilha lnk_aooejc lnk_a`qnao qoa`
bkn pda k__ql]jp oqnrau o]ilha sana bkhhksa` at_alp bkn pda opal kb _h]ooebuejc ^u opn]p]-
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S]^ha 2,3 odkso pda bej]h o]ilha lklqh]pekj+ o]ilha oevao+ ]j` pda ]ook_e]pa` annkn i]ncej ]p pda 8/$
_kjbe`aj_a harah+ ]ooqiejc ] 4/.4/ ^na]g ej naolkjoao-

Table 3-4. Sample Size, Sampling Error, and Weight:
Owners and Managers of Low-income Rental Housing

Population
(Buildings/Facilities)

Sample
Size

Sampling Error at 90%
Confidence Interval

Mri`mn % K\i\b`mn ja Jjr,di^jh`
P`io\g Fjpndib

085 16 *04-/$
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4. UTILITY-PERSPECTIVE NEIs—LITERATURE REVIEW

Tpehepeao _]j na]heva ] jqi^an kb jkj,ajancu eil]_po 'MDHo( bnki pdaen ajancu abbe_eaj_u lnkcn]io ej pda
bkni kb bej]j_e]h o]rejco- Djancu,abbe_eajp pa_djkhkceao ejop]hha` ^u Onkfa_p @`iejeopn]pknoy 'O@( lnkcn]io
kbpaj naoqhp ej na`q_a` ajancu ^ehho bkn l]npe_el]jpo+ sde_d _]j `a_na]oa pda hegahedkk` pd]p _qopkiano
atlaneaj_a `ebbe_qhpeao sepd l]uejc pdaen qpehepu ^ehho- Hj pqnj+ qpehepeao na]heva bej]j_e]h o]rejco pdnkqcd
na`q_a` _kopo ]ook_e]pa` sepd ]nna]n]cao ]j` h]pa l]uiajpo+ qj_khha_pe^ha ^ehho ]j` ^]` `a^p snepa,kbbo+
oanre_a paniej]pekjo ]j` na_kjja_pekjo+ ^ehh,nah]pa` _qopkian _]hho+ ]j` pda ^ehh _khha_pekjo lnk_aoo- Hj
]``epekj+ qpehepeao i]u na]heva o]rejco bnki pdaen abbe_eaj_u lnkcn]io `qa pk ] na`q_pekj ej o]bapu,nah]pa`
aiancaj_u _]hho ]j` na`q_pekjo ej pda _kopo kb ajancu pd]p na_aerao ] n]pa `eo_kqjp- Onkcn]i ej`q_a`
ajancu o]rejco ]ikjc hks,ej_kia l]npe_el]jpo na`q_ao pda ]ikqjp kb ajancu na_aerejc ] n]pa `eo_kqjp-
Sdaoa bej]j_e]h o]rejco ]na cajan]hhu l]ooa` kj pk n]pal]uano+ ]j` pdanabkna ]na okiapeiao nabanna` pk
]o n]pal]uan ^ajabepo ej pda hepan]pqna- Sdaknape_]hhu+ pdaoa ^ajabepo _kqh` ]llhu pk okia atpajp pk ]hh O@
lnkcn]io ]j` _qopkiano+ ^qp pda MDH hepan]pqna d]o n]nahu mq]jpebea` pdeo ^ajabep bkn jkj,hks,ej_kia
_qopkiano ]j` lnkcn]io- Sdanabkna+ MLQ na_kiiaj`o heiepejc pda qpehepu,lanola_pera MDHo pk hks,ej_kia
lnkcn]io-

Sda i]fknepu kb a]nhu MDH hepan]pqna bk_qoa` kj qpehepu,lanola_pera MDHo ]neoejc bnki lnkcn]io p]ncapa` pk
hks,ej_kia _qopkiano- @ se`a n]jca kb lkoepera eil]_po pk qpehepeao sana nalknpa`+ ^]oa` kj ] r]neapu kb
lnkcn]io- Sda r]ne]^ehepu ej pda i]cjepq`a kb eil]_po nalknpa` ej pda hepan]pqna eo `qa pk oaran]h na]okjo-
Eenop+ pda lnkcn]io kj sde_d pda ]j]huoao ]na ^]oa` ej_knlkn]pa` `ebbanajp ]llnk]_dao- Vdeha okia hks,
ej_kia lnkcn]io lnkre`a` kjhu sa]pdanev]pekj ia]oqnao pk l]npe_el]jpo+ kpdano ej_hq`a` kn nahea` ajpenahu
qlkj a`q_]pekj kn _]od ]ooeop]j_a _kilkjajpo- Ekn lnkcn]io pd]p ej_hq`a` ajancu abbe_eaj_u ia]oqnao+
pda pula ]j` mq]jpepu kb ia]oqnao r]nea` ^apsaaj lnkcn]io ]j` kbpaj ]na jkp ola_ebea` ej pda ]j]huoao-
Ra_kj`hu+ qpehepu `]p] kj l]npe_el]jp _d]n]_paneope_o ]j` _anp]ej _khha_pekj,nah]pa` _kopo ]na kbpaj
jkjateopajp kn atpnaiahu atlajoera pk _khha_p- @^oajp ]__qn]pa `]p]+ r]nekqo ]ooqilpekjo d]ra ^aaj
i]`a ej pda aopei]pekj kb qpehepu lanola_pera MDHo- K]ophu+ pda _]h_qh]pekj kb i]ju qpehepu,lanola_pera MDHo
ej_hq`ao i]ncej]h _kopo pk pda qpehepu oq_d ]o pda _kop lan _qopkian _]hh+ h]pa l]uiajp jkpe_a+ kn oanre_a
paniej]pekj- Hp eo ]ll]najp bnki pda hepan]pqna pd]p pdaoa _kopo r]nu ]ikjc qpehepeao+ `qa pk `ebbanaj_ao ej
qpehepu _kop opnq_pqnao ]j` lkhe_eao- S]^ha 3,0 lnkre`ao ]j kranreas kb na_ajp MDH ar]hq]pekjo kb hks,
ej_kia lnkcn]io+ ehhqopn]pejc pda n]jca kb lnkcn]i ahaiajpo ]j` abbe_eaj_u ia]oqnao ejop]hha` ^u pda
lnkcn]io ]o sahh ]o pda aopei]pa` ^ehh o]rejco na]heva` ^u pda lnkcn]io-
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Table 4-1. Recent NEI Studies of Low-Income Programs

Year
of

Study Author Location Program Type Measures Installed
50

Estimated
Annual Energy

Bill Savings,
per

Participant
51

0886
Qfph\ou %
Bd^f`mnji

A\gdajmid\

Jjr,di^jh`
U`\oc`mdu\odji %
C_p^\odji Ndgjo
Nmjbm\h

Mpom`\^c; ji,ndo` \p_do % `_p^\odji;
r`\oc`mdu\odji

41
; % ajggjr,pk `_p^\odji qdndo

#74

0888
Qfph\ou %
Bd^f`mnji

A\gdajmid\
Jjr,di^jh`
U`\oc`mdu\odji
Nmjbm\h

?ood^ dinpg\odji+ r\o`m c`\o`m ]g\if`on+ `aad^d`io
ncjr`mc`\_n+ _jjm r`\oc`m,nomdkkdib+ ^\pgfdib+
hdijm cjh` m`k\dmn oc\o \aa`^o diadgom\odji+
m`amdb`m\ojmn+ % `_p^\odji

#33

0888 Pdbb`mo `o \g- T`mhjio
Jjr,di^jh`
U`\oc`mdu\odji
Nmjbm\h

U\o`m c`\o`m rm\k+ r\o`m ^jin`mq\odji _`qd^`n+
kdk` dinpg\odji+ ADJn+ r\o`m ]`_ dinpg\odji
^jq`mn+ dinpg\odji+ rdi_jrn+ \dm n`\gdib+
r`\oc`m,nomdkkdib+ c`\odib ntno`h m`kg\^`h`io
jm m`k\dm

#165

1//1
Qfph\ou %
Ljm_``i

Ajii`^od^po
Jjr,di^jh`
U`\oc`mdu\odji
Nmjbm\h

ADJn+ gdbcodib adsopm`n+ r\o`m c`\o`m rm\kn+ gjr
agjr ncjr`mc`\_n % a\p^`o \`m\ojmn+ r\o`m]`_
dinpg\o`_ ^jq`mn+ _jjm nr``kn+ oc`mhjno\on+
^\pgfdib %dinpg\odji+ `i`mbt `aad^d`io
m`amdb`m\ojmn % am``u`mn+ hdijm m`k\dmn+ ]pmi`m %
apmi\^` m`kg\^`h`io

#56

1//4
Qfph\ou %
E\m_i`m

Udn^jindi
Jjr,di^jh`
U`\oc`mdu\odji
Nmjbm\h

ADJn+ \dm n`\gdib+ AM _`o`^ojmn+ \ood^ dinpg\odji+
dinpg\odji ja cjo r\o`m c`\o`m kdk`n+ nhjf`
_`o`^ojmn

#11/

S]^ha 3,1 lnkre`ao ] oqii]nu kb pda qpehepu,lanola_pera MDHo bkn sde_d MLQ na_kiiaj`o `anerejc r]hqao
bnki pda hepan]pqna+ ej_hq`ejc na`q_pekjo ej ]nna]n]ca _]nnuejc _kopo+ ^]` `a^p snepa,kbbo+ paniej]pekjo ]j`
na_kjja_pekjo+ _qopkian _]hho+ jkpe_ao+ ]j` o]bapu,nah]pa` aiancaj_u _]hho- MLQyo nareas kb pda hepan]pqna
bkqj` aecdp nalknpo _kjp]ejejc qpehepu,lanola_pera MDH r]hqao ^]oa` kj lnkcn]io _kil]n]^ha pk pda O@oy
lnkcn]io sepd naola_p pk lnkcn]i _kilkjajpo

42
+ ajancu abbe_eajp ia]oqnao

43
+ ]j` p]ncap lklqh]pekjo-

44 45

4/
Kjno kmjbm\hn dino\gg`_ rd_` q\md`ot ja h`\npm`n- Rcdn gdno di^gp_`n oc` hjno ^jhhjigt dino\gg`_ h`\npm`n \n m`kjmo`_ di oc` gdo`m\opm`-

40
Bjgg\m q\gp`n c\q` ijo ]``i \_epno`_ ajm diag\odji-

41
Qk`^dad^ r`\oc`mdu\odji h`\npm`n r`m` ijo _`adi`_ di oc` nop_t-

42
Rc` gjr,di^jh` `i`mbt `aad^d`i^t kmjbm\hn di oc` gdo`m\opm` di^jmkjm\o`_ _daa`m`io kmjbm\h `g`h`ion+ di^gp_dib _daa`m`io ^jh]di\odjin ja

`i`mbt `aad^d`i^t h`\npm`n+ `_p^\odji\g \i_ ^jpin`gdib ^jhkji`ion+ \i_ di njh` ^\n`n k\th`io \nndno\i^`- LKP ^jind_`m`_ kmjbm\hn
^jhk\m\]g` oj oc` N?nx kmjbm\hn oj ]` ocjn` m`gtdib kmdh\mdgt ji `i`mbt `aad^d`i^t h`\npm`n- Nmjbm\hn m`gtdib kmdh\mdgt jm `iodm`gt ji
`_p^\odji+ ^jpin`gdib+ jm k\th`io \nndno\i^` ^jhkji`ion r`m` ijo ^jind_`m`_ ^jhk\m\]g` oj oc` N?nx kmjbm\hn-
43

Gi _`o`mhdidib rc`oc`m \i LCG q\gp` amjh oc` gdo`m\opm` r\n \kkgd^\]g` oj oc` N?nx kmjbm\hn+ LKP m`qd`r`_ oc` h`\npm`n dhkg`h`io`_ ]t
oc` kmjbm\hn di `\^c nop_t- L`so+ LKP ^jhk\m`_ oc` h`\npm`n di oc` gdo`m\opm` oj h`\npm`n dhkg`h`io`_ ocmjpbc oc` N?nx kmjbm\hn 'oc`
N?n kmjqd_`_ gdnon ja h`\npm`n dhkg`h`io`_ ocmjpbc oc`dm kmjbm\hn(- Udoc oc` `s^`kodji ja gjr,di^jh` kmjbm\hn m`gtdib kmdh\mdgt ji
`_p^\odji+ ^jpin`gdib+ jm k\th`io \nndno\i^` ^jhkji`ion+ oc` h\ejmdot ja gjr,di^jh` r`\oc`mdu\odji \i_ m`omjado kmjbm\hn di oc` LCG gdo`m\opm`
jaa`m ndhdg\m h`\npm`n \n oc` N?nx gjr,di^jh` kmjbm\hn+ np^c \n dinpg\odji+ \dm n`\gdib+ c`\odib ntno`h m`k\dmn.m`kg\^`h`ion+ gdbcodib+ \i_
BFU h`\npm`n-
44

LKP ^jind_`mn gjr,di^jh` kmjbm\hn oc\o \m` jk`i oj \gg gjr,di^jh` ^pnojh`mn oj ]` ^jhk\m\]g` oj oc` N?nx gjr,di^jh` kmjbm\hn-
Qop_d`n ja kmjbm\hn oc\o o\mb`o`_ jigt \ np]n`o ja gjr,di^jh` ^pnojh`mn+ np^c \n cdbc,\mm`\m\b` gjr,di^jh` ^pnojh`mn+ r`m` ijo ^jind_`m`_
^jhk\m\]g` oj oc` N?nx kmjbm\hn-
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Sda p]^ha `kao jkp ej_hq`a MDH r]hqao bnki ar]hq]pekjo kb lnkcn]io pd]p sana jkp _kil]n]^ha pk pda O@oy
lnkcn]io- Ekn at]ilha+ pda 1//7 ar]hq]pekjo kb pda Nnackj GD@S ]j` QD@BG Onkcn]io 'Cn]gko ap ]h-+
1//7( ]j` pda 1//4 ar]hq]pekj kb pda Tp]d GDKO lnkcn]i 'Jd]s]f] ]j` Vehau+ 1//4( sana at_hq`a`
^a_]qoa pdaoa lnkcn]io nahea` da]rehu kn ajpenahu kj l]uiajp ]ooeop]j_a+ _kqjoahejc+ ]j` a`q_]pekj]h
_kilkjajpo+ lnkcn]i ahaiajpo jkp ej_hq`a` ej pda O@oy hks,ej_kia lnkcn]io-

Table 4-2. Reported NEI Values (Dollars per Participant per Year) from Recent NEI
Studies of Low-Income Programs

Study

Reported NEI Value, $/year/participant

Carrying
Cost on

Arrearages

Bad Debt
Write-
Offs

Terminations
and

Reconnections

Customer
Calls

Notices

Safety-
Related

Emergency
Calls

UG Jjr,di^jh` U`\oc`mdu\odji
'Qfph\ou \i_ E\m_i`m+ 1//4(

0-26 ,, /-02 /-32 /-2/ ,,

L\odji\g Jjr,di^jh`
U`\oc`mdu\odji LC@n Qop_t
'Q^cr`dou`m \i_ Rjii+ 1//1(

,, 5-/8 /-44 ,, ,, 5-80

K? Jjr,di^jh` U`\oc`mdu\odji
'Qfph\ou C^jijhd^ P`n`\m^c(
?nnj^d\o`n+ 1//1(

0-60 2-51 ,, /-48 ,, /-3/

AR Jjr,di^jh` U`\oc`mdu\odji
'Qfph\ou \i_ Ljm_``i+ 1//1(

1-/2 1-13 /-0/ /-44 0-05 /-10

A? Jjr,di^jh` Np]gd^ Npmkjn`
R`no 'R`^K\mf`o Ujmfn+ Qfph\ou
C^jijhd^ P`n`\m^c Gi^+ \i_
K`b_\g ?nnj^d\o`n+ 1//0(

2-65 /-37 /-/6 0-47 0-38 /-/6

TR Jjr,di^jh` U`\oc`mdu\odji
'Pdbb`mo `o \g-+ 0888(

,, ,, 6-// ,, ,, 04-47

A? Jjr,di^jh` U`\oc`mdu\odji
'Qfph\ou \i_ Bd^f`mnji+ 0888(

1-/8 1-23 /-22 /-/6 /-/3 6-80

T`iopm` N\moi`mn Ndgjo Nmjbm\h
'Qfph\ou \i_ Bd^f`mnji+ 0886(

3-// 3-4/ /-52 /-02 /-/7 04-//

@nna]n]cao ]__qiqh]pa sdaj _qopkiano ]na qj]^ha pk l]u pdaen ^ehho kj peia- Sda _]nnuejc _kop
]ook_e]pa` sepd ]nna]n]cao eo ^knja ^u pda qpehepeao- Sda i]cjepq`a kb ]nna]n]ca _]nnuejc _kop eo
`alaj`ajp kj pda `khh]n r]hqa kb ]nna]no+ pda qpehepuyo ejpanaop n]pa bkn _]nnuejc odknp,pani `a^p+

46
]j` pda

`qn]pekj pd]p ]nna]no ]na kqpop]j`ejc-

Sda r]hqa kb pda MDH kb na`q_a` ]nna]n]ca _]nnuejc _kopo n]jcao bnki #/-4/ pk #6-4/ lan l]npe_el]jp lan
ua]n ej na_ajp opq`eao-

Djancu abbe_eaj_u lnkcn]io pd]p na`q_a _qopkianoy ajancu _kjoqilpekj ]hok na`q_a _qopkianoy ajancu
^ehho+ i]gejc ep a]oean bkn hks,ej_kia _qopkiano pk l]u pdaen ^ehho ]j` pdanabkna haoo hegahu pk ^a ej ]nna]no-

45
?i `hkot ^`gg di R\]g` 3,0 ndbidad`n ji` ja orj ocdibn9 `doc`m \i LCG q\gp` r\n ijo `nodh\o`_ ajm \ k\mod^pg\m nop_t+ jm oc` LCG q\gp` m`kjmo`_

r\n ]\n`_ ji \i LCG amjh \ijoc`m m`kjmo di^gp_`_ di oc` o\]g`- ?i `s\hkg` ja oc` g\oo`m n^`i\mdj dn oc` LCG ja m`_p^`_ ^\mmtdib ^jno ji
\mm`\m\b`n m`kjmo`_ ajm oc` i\odji\g gjr,di^jh` U?N 'Q^cr`dou`m \i_ Rjii+ 1//1(+ di rcd^c oc` LCG q\gp` r\n `nodh\o`_ ]t o\fdib oc`
hd_kjdio ja oc` q\gp`n m`kjmo`_ ajm oc` T`iopm` N\moi`mn Ndgjo \i_ A? gjr,di^jh` r`\oc`mdu\odji kmjbm\hn 'Qfph\ou \i_ Bd^f`mnji+ 0886 \i_
0888(-
46

Rc` dio`m`no m\o` ajm ^\mmtdib ncjmo,o`mh _`]o m`a`mn oj oc` dio`m`no `sk`in` \nnj^d\o`_ rdoc \mm`\mn- ?^^jpion di \mm`\m m`km`n`io \ gjno
jkkjmopidot oj oc` podgdot oj `\mi \ m`opmi ji ^pnojh`mxn ]dgg k\th`io- Rc` m`g`q\io odh` k`mdj_ ajm \ _jgg\m di g\o` k\th`ion dn oc` \hjpio ja odh`
oc\o oc\o _jgg\m dn g\o` \i_ ijo `\midib \ m`opmi ajm oc` podgdot-
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Sda MDH r]hqa pk qpehepeao bnki na`q_a` ]nna]n]cao _]j ^a _]h_qh]pa` ^u iqhpelhuejc pda lnkcn]i,ej`q_a`
na`q_pekj ej ]nna]n]cao ^u pda qpehepuyo ejpanaop n]pa bkn _]nnuejc odknp,pani `a^p- Rpq`eao ia]oqnejc pda
eil]_p kj ]nna]n]cao kb ajancu abbe_eaj_u lnkcn]io `]pa ^]_g pk pda a]nhu 088/yo- @ nareas kb pda
hepan]pqna ej`e_]pao pd]p lnkcn]io p]ncapejc decd,]nna]n]ca kn l]uiajp,pnkq^ha` _qopkiano paj` pk d]ra ]
h]ncan eil]_p ej ]nna]no pd]j pdkoa pd]p `k jkp- Sda ikop necknkqo ]nna]n]ca opq`eao ej pda hepan]pqna
ailhku ] mq]oe,atlaneiajp]h `aoecj+ sepd kja ua]n a]_d kb lna, ]j` lkop,lnkcn]i ^ehhejc `]p] bkn ^kpd ]
pna]piajp ]j` ] _kil]neokj cnkql- Lkna na_ajp opq`eao mq]jpebuejc ]nna]n]ca MDHo kbpaj oq^opepqpa
lna.lkop pna]piajp._kjpnkh ia]oqna` eil]_po sepd ]ooqia` lan_ajp]ca ]nna]n]ca na`q_pekjo p]gaj bnki
lnarekqo opq`eao-

Gks]p ]j` Nllajdaei '0888( oqii]neva` iq_d kb pda a]nhean ]nna]n]ca hepan]pqna- L]ju kb pda
]nna]n]ca aopei]pao nalknpa` ej pda a]nhu hepan]pqna sana jkp nalknpa` ej _kjfqj_pekj sepd lna,lnkcn]i
]nna]n]ca ^]h]j_ao- Sdanabkna+ sdeha pdau `aikjopn]pa pd]p ajancu abbe_eaj_u lnkcn]io ]bba_p ]nna]n]cao+
pdau `k jkp `aikjopn]pa pda i]cjepq`a kb lnkcn]i eil]_po- @ 0884 opq`u _kj`q_pa` bkn pda Akopkj
D`eokj Rapphaiajp Ak]n` ^u pda Sahhqo Hjopepqpa bkqj` ]j ]nna]n]ca na`q_pekj kb #/ pk #358 lan dkqoadkh`
'Aeas]h` ap ]h-+ 0884(+ ]j` ] 0887 opq`u ^u Rgqi]pv ]j` Ce_ganokj nalknpa` ] na`q_pekj kb #3 pk #52 lan
dkqoadkh`- Sda N]g Qe`ca M]pekj]h K]^kn]pknu 'NQMK( nalknpa` pda ]ran]ca na`q_pekj ej ]nna]n]cao bkn
pda ua]n bkhhksejc sa]pdanev]pekj pk ^a #21 ej epo 0882 ar]hq]pekj kb pda j]pekj]h Va]pdanev]pekj
@ooeop]j_a Onkcn]i 'V@O( 'Anksj ap ]h-+ 0882(+ pdkqcd ] bkhhks,ql opq`u kb pda j]pekj]h V@O opq`u
aopei]pa` ] oi]hhan ^ajabep kb #2-8/ lan ua]n 'R_dsaepvan ]j` Skjj+ 1//1(-

Nja _kilhe_]pekj ej _kil]nejc ]nna]n]ca eil]_p aopei]pao ]_nkoo `ebbanajp nalknpo eo pd]p pda hepan]pqna
`kao jkp _kjoeopajphu nalknp lnkcn]i `aoecj ahaiajpo ]j` pda ajancu abbe_eaj_u ia]oqnao ailhkua`+
^kpd kb sde_d r]nu ]_nkoo lnkcn]io- Sda j]pekj]h 0882 V@O ar]hq]pekj lq^heoda` ^u NQMK+ dksaran+
`e` ola_ebu _kiikjhu ailhkua` ia]oqnao+ sde_d ej_hq`a` _]qhgejc ]j` sa]pdan opnellejc ]nkqj` `kkno
]j` sej`kso+ oa]hejc qjja_aoo]nu klajejco pk na`q_a ]en ejbehpn]pekj+ ejop]hhejc ]ppe_+ s]hh+ ]j` bhkkn
ejoqh]pekj+ ]j` sn]llejc s]pan da]pano ]j` lelao sepd ejoqh]pejc i]pane]h- @jkpdan nalknp pd]p e`ajpebea`
ejop]hha` ia]oqnao+ pdana^u ]hhksejc bkn pda ia]jejcbqh _kil]neokj kb ]nna]n]ca eil]_po ]_nkoo
lnkcn]io+ eo Ah]ojegyo 0886 ar]hq]pekj kb Ndekyo hks,ej_kia Gkia Va]pdanev]pekj @ooeop]j_a Onkcn]i
'GV@O(- Sda GV@O ia]oqnao ej_hq`a` `ajoa,l]_g _ahhqhkoa s]hh ejoqh]pekj+ ]ppe_ ejoqh]pekj+ ^hksan,`kkn
cqe`a` ]en oa]hejc+ `q_p oa]hejc+ ajancu,nah]pa` dkia nal]eno+ ajancu a`q_]pekj+ ]j` da]pejc ]j` s]pan
da]pejc ouopai o]bapu paopejc+ iejkn pqja,qlo ]j` k__]oekj]h nalh]_aiajpo- @``epekj]hhu+ ep s]o jkpa` ej
pda 0886 GV@O ar]hq]pekj nalknp pd]p pda c]o o]rejco bkn GV@O l]npe_el]jpo sana 6/$ h]ncan pd]j pda
]ran]ca j]pekj]h V@O c]o o]rejco 'Ah]ojeg+ 0886(- Sda GV@O ]j]huoeo nalknpa` ^kpd ]ran]ca ]nna]n]ca
na`q_pekjo ]j` knecej]h ]nna]n]ca ^]h]j_ao+ ]hhksejc lnkcn]i eil]_po pk ^a ejpanlnapa` ej lan_ajp]ca
panio- Sda GV@O ]nna]n]ca eil]_p ar]hq]pekj ailhkua` ] lna.lkop pna]piajp._kil]neokj ]llnk]_d ]j`
bkqj` pd]p ]ran]ca l]uiajp odknpb]hho `a_heja` ^u 52$ ]bpan GV@O+ sdeha pda _kil]neokj cnkqlyo
odknpb]hh ]_pq]hhu ej_na]oa` ^u 6$-

Onkcn]i,ej`q_a` ]nna]n]ca na`q_pekjo ]na cajan]hhu aopei]pa` ]o ]j ]jjq]h ^ajabep sepd pda ]jjq]h
lnkcn]i,ej`q_a` ]nna]n]ca na`q_pekjo iqhpelhea` ^u ] qpehepuyo ejpanaop n]pa ]ook_e]pa` sepd odknp,pani `a^p
ej kn`an pk aopei]pa pda ^ajabep pk pda qpehepu ej pda bkni kb na`q_a` _]nnuejc _kopo-

Skumatz and Dickerson (1997)

Rgqi]pv ]j` Ce_ganokj '0886( aopei]pa` ] n]jca kb #/-4/,#6-4/ ej na`q_a` ]nna]n]ca _]nnuejc _kopo lan
l]npe_el]jp+ ^]oa` kj pda Uajpqna O]npjano Oehkp 'UOO( Onkcn]i+ ] hks,ej_kia sa]pdanev]pekj ]j`
a`q_]pekj lnkcn]i ej B]hebknje]- Sda UOO aopei]pa s]o ^]oa` kj ]j ]ooqia` na`q_pekj ej ]nna]n]cao kb
15$+ p]gaj bnki L]ckqeng '0884(+ ]j` qpehepu `]p] kj pda lan_ajp]ca kb _qopkiano ej ]nna]no ]j`
]nna]n]ca ^]h]j_ao bkn _qopkiano ahece^ha pk l]npe_el]pa ej pda lnkcn]i-

Skumatz and Dickerson (1999)

@ `ebbanajp hks,ej_kia sa]pdanev]pekj lnkcn]i ej B]hebknje] ar]hq]pa` ^u Rgqi]pv ]j` Ce_ganokj '0888(
ueah`a` ] oi]hhan ^ajabep n]jca kb #/-15,#2-80- Va]pdanev]pekj ia]oqnao bkn pda UOO lnkcn]i sana jkp
nalknpa`+ ^qp pdau sana bkn pda 0888 B]hebknje] sa]pdanev]pekj lnkcn]i ]j` ej_hq`a` ajancu a`q_]pekj
oanre_ao+ ajancu,abbe_eajp nabnecan]pkno+ ]ppe_ ejoqh]pekj+ s]pan da]pan ^h]jgapo+ ajancu,abbe_eajp
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odksanda]`o+ `kkn sa]pdan,opnellejc+ _]qhgejc+ ]j` iejkn dkia nal]eno ]bba_pejc ejbehpn]pekj- @ gau
`ebbanajpe]pejc b]_pkn ^apsaaj pda psk B]hebknje] lnkcn]io eo pd]p pda ]ran]ca ^ehh o]rejco lan l]npe_el]jp
bnki pda UOO lnkcn]i sana ]llnktei]pahu pse_a ]o iq_d ]o pda ]ran]ca ^ehh o]rejco bnki pda
sa]pdanev]pekj lnkcn]i-

Skumatz and Nordeen (2002)

@ 1//1 nalknp ar]hq]pejc pda MDHo ]ook_e]pa` sepd pda Bkjja_pe_qp Va]pdanev]pekj Qaoe`ajpe]h @ooeop]j_a
O]npjanodel 'VQ@O( lnkcn]i nalknpa` ] na`q_pekj ej ]nna]n]ca ^]h]j_ao kb 21$+ naoqhpejc ej _]nnuejc
_kop o]rejco pk pda qpehepu kb #1-/2 lan l]npe_el]jp 'Rgqi]pv ]j` Mkn`aaj+ 1//1(- VQ@O ia]oqnao
ej_hq`a` sa]pdan opnellejc+ _]qhgejc+ BEKo+ hks,bhks odksanda]`o+ b]q_ap ]an]pkno+ nabnecan]pkno+
bqnj]_ao+ pdanikop]po+ ]j` kj,oepa ajancu `eo_qooekj ]j` a`q_]pekj- H`ajpebuejc ahece^ha jkjl]npe_el]jpo
bkn ] _kjpnkh cnkql ej pda VQ@O ar]hq]pekj lnkra` _d]hhajcejc+ ^a_]qoa pda qpehepuyo `]p]^]oa s]o jkp
`aoecja` pk `ebbanajpe]pa ^apsaaj hks,ej_kia ]j` jkj,hks,ej_kia _qopkiano- @o _epa` ej Rgqi]pv+
Jd]s]f]+ ]j` Jnkl '1/0/(+ Rgqi]pv d]o ^aaj ejrkhra` ej pda aopei]pekj kb oaran]h kpdan ]nna]n]ca,
_]nnuejc,_kop MDH r]hqao+ ej_hq`ejc #0-26 lan dkqoadkh` lan ua]n bkn ] Veo_kjoej hks,ej_kia lnkcn]i
]j` #0-60 lan dkqoadkh` lan ua]n bkn ] L]oo]_dqoappo lnkcn]i-

Riggert et al. (1999)

L]ju kb pda ikna na_ajp MDH r]hq]pekjo kb na`q_a` ]nna]n]ca _]nnuejc _kopo ]na ^]oa` l]npe]hhu kn ajpenahu
kj r]hqao lq^heoda` ej pda hepan]pqna aopei]pa` bkn kpdan lnkcn]io- @ _kilnadajoera oqii]nu kb
]nna]n]ca ]j]huoao ej pda hepan]pqna eo lnkre`a` ej Qeccanp ap ]h-yo 0888 Dr]hq]pekj kb pda Djancu ]j` Mkj,
ajancu eil]_po kb Uanikjpyo Va]pdanev]pekj @ooeop]j_a- Q]pdan pd]j _]h_qh]pejc ]j MDH r]hqa bkn pda
^ajabep bnki na`q_a` _]nnuejc _kop kb ]nna]n]cao ^]oa` kj Uanikjp V@O `]p]+ Qeccanp ap ]h- oaha_pa` ]j
MDH r]hqa kb #3-// lan dkqoadkh` lan ua]n bnki pdaen hepan]pqna nareas- @ooqiejc ] 1/,ua]n ^ajabep
`qn]pekj+ ] jap lnaoajp r]hqa kb #46-14 lan dkqoadkh` ej na`q_a` ]nna]n]ca _]nnuejc _kopo s]o aopei]pa`
bkn pda 0888 Uanikjp V@O ar]hq]pekj-

TecMarket Works, SERA, and Megdal Associates (2001)

@ hepan]pqna nareas s]o ]hok _kj`q_pa` bkn pda 1//0 B]hebknje] Kks,ej_kia Oq^he_ Oqnlkoa Saop 'KHOOS(
nalknp bkn pda Qalknpejc Qamqenaiajpo L]jq]h 'QQL( Vkngejc Fnkql Bkop Dbba_perajaoo Bkiieppaa
'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(- Sdeo hepan]pqna nareas e`ajpebea` kran 2/
]nna]n]ca aopei]pao+ ikop kb sde_d ailhkua` ] lna.lkop pna]piajp._kil]neokj iapdk`khkcu- Sda n]jca
kb ]nna]n]ca na`q_pekjo+ at_hq`ejc opq`eao sde_d p]ncapa` _qopkiano sepd ^ehh l]uiajp `ebbe_qhpeao+ s]o
/$,8/$- Sda KHOOS aopei]pa` ]j MDH r]hqa kb #2-65 lan l]npe_el]jp lan ua]n ^]oa` kj pda ]ran]ca
lan_ajp]ca na`q_pekj ej ]nna]n]cao bnki pda hepan]pqna nareas kb 17$- Sdeo MDH r]hq]pekj ]ooqiao ] paj,
ua]n ^ajabep `qn]pekj ]j` ] qpehepu ejpanaop n]pa kb 7-04$- Sda i]cjepq`a kb pda ]nna]n]ca ^ajabep nah]pera pk
kpdan qpehepu MDHo eo ehhqopn]pa` ej pda KHOOS nalknp+ sde_d bkqj` na`q_a` ]nna]n]ca _]nnuejc _kopo pk
nalnaoajp 25$ kb pda pkp]h qpehepu lanola_pera MDHo mq]jpebea` ej pda nalknp-

+%(%( 2[[P[[VPW\ XQ \SP ?6; =T\PZL\]ZP

Nqp kb ]hh kb pda MDHo pd]p d]ra ^aaj na_kcjeva` ej nah]pekj pk ajancu abbe_eaj_u lnkcn]io+ ]nna]n]ca
eil]_po ]na pda ikop opq`ea`- Sda hepan]pqna kj ]nna]n]ca eil]_po kb hks,ej_kia lnkcn]io atpaj`o ^]_g
psk `a_]`ao- Sda eil]_p ar]hq]pekjo ej pda a]nhean hepan]pqna sana bnamqajphu lanbknia` qoejc ] necknkqo
ar]hq]pekj `aoecj+ sde_d ej_hq`a` lna, ]j` lkop,lnkcn]i ^ehhejc `]p] bkn ^kpd ] pna]piajp ]j` ]
_kil]neokj cnkql- Sda i]fknepu kb na_ajp MDH r]hq]pekjo bkn pda qpehepu ^ajabep kb na`q_a` ]nna]n]ca
_]nnuejc _kopo ^knnks ]nna]n]ca na`q_pekj lan_ajp]cao bnki lnarekqo opq`eao+ n]pdan pd]j _kj`q_pejc ]
lna.lkop pna]piajp._kil]neokj ]nna]n]ca eil]_p ar]hq]pekj ej kn`an pk _]h_qh]pa pda nahar]jp lnkcn]i,
ej`q_a` eil]_p kj ]nna]n]cao- MDH r]hq]pekjo aopei]pa` ej pdeo s]u ]rke` pda _kopo ]ook_e]pa` sepd
_khha_pejc lnei]nu `]p]+ sde_d _]j ^a atlajoera ]j`+ l]npe_qh]nhu sdaj ep eo ja_aoo]nu pk `eopejcqeod
^apsaaj hks,ej_kia ]j` jkj,hks,ej_kia l]npe_el]jpo+ atpnaiahu `ebbe_qhp pk _khha_p- Djancu abbe_eaj_u
lnkcn]io p]ncapejc _qopkiano sepd ^ehh l]uiajp `ebbe_qhpeao d]ra naoqhpa` ej decdan ]nna]n]ca na`q_pekjo+
pdkqcd araj sdaj pdaoa naoqhpo ]na ecjkna`+ pda n]jca kb ]nna]n]ca na`q_pekj lan_ajp]cao bnki pda
hepan]pqna eo /$,8/$- B]qpekj odkqh` ^a qoa` sdaj i]gejc cajan]hev]pekjo ^]oa` kj pda hepan]pqna+
^a_]qoa pda lnkcn]io opq`ea` ej_knlkn]pa` `ebbanajp lnkcn]i ahaiajpo+ ej_hq`ejc `ebbanajp _ki^ej]pekjo
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kb ia]oqnao+ a`q_]pekj]h ]j` _kqjoahejc _kilkjajpo+ ]j` ej okia _]oao l]uiajp ]ooeop]j_a
47

]j`
^a_]qoa pda nah]pera eil]_p kb a]_d lnkcn]i ahaiajp kj ]nna]n]ca na`q_pekjo eo jkp at]ieja` ej pda
hepan]pqna-

48
- @nna]n]ca eil]_p aopei]pao bkqj` ej pda hepan]pqna ]na oajoepera pk qj`anhuejc ]ooqilpekjo+

ej_hq`ejc pda `qn]pekj kb o]rejco pk pda qpehepu+ pda `eo_kqjp n]pa qoa` pk _]h_qh]pa ]jjq]h ^ajabepo+ pda
qpehepu ejpanaop n]pa qoa` pk _]h_qh]pa pda _]nnuejc _kop o]rejco+ ]j` oq^opepqpa r]hqao pd]p d]ra ^aaj qoa`
sdaj `]p] eo qj]r]eh]^ha-

+%(%) CPUP^LW\ A2 AZXRZLV[

@hh kb pda ]nna]n]ca aopei]pao ej pda hepan]pqna d]ra ^aaj ^]oa` kj ejbkni]pekj bnki hks,ej_kia
lnkcn]io+ pda i]fknepu kb sde_d sana sa]pdanev]pekj lnkcn]io- Sdanabkna+ MLQ na_kiiaj`o ]llhuejc
pdeo MDH pk l]npe_el]jpo ej pda O@oy hks,ej_kia lnkcn]io-

+%(%* CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o ] r]hqa kb #1-50 lan l]npe_el]jp lan ua]n+ ^]oa`
kj pda ia`e]j kb pda r]hqao nalknpa` ej pda hepan]pqna-

5/
@j kranreas kb pda opq`eao qoa` pk aopei]pa pdeo

r]hqa eo lnkre`a` ej @llaj`et C-
50

Aa_]qoa O@ `]p] sana jkp ]r]eh]^ha bkn ]ran]ca ]nna]n]ca ^]h]j_ao bkn ahece^ha hks,ej_kia _qopkiano
^abkna ]j` ]bpan lnkcn]i l]npe_el]pekj+ ep eo jkp lkooe^ha pk `anera ]j aopei]pa` r]hqa bnki O@ `]p]- Hb oq_d
`]p] ^a_kiao ]r]eh]^ha+ ]j ]hpanj]pera iapdk` kb mq]jpebuejc pda ]jjq]h _kop o]rejco pk qpehepeao bnki
na`q_a` ]nna]n]ca _]nnuejc _kopo eo ]o bkhhkso9

" @ran]ca ]nna]n]ca ^]h]j_a lan ahece^ha hks,ej_kia _qopkian ^abkna lnkcn]i 'O@ `]p]( )
17$ ']ran]ca na`q_pekj ej ]nna]n]cao+ `anera` bnki pda hepan]pqna

51
( ) qpehepu ejpanaop n]pa

]ook_e]pa` sepd odknp,pani `a^p 'O@ `]p](-

Fna]pan lna_eoekj skqh` namqena pda _khha_pekj kb lnei]nu `]p] kj lna, ]j` lkop,lnkcn]i ]nna]n]cao kb
lnkcn]i l]npe_el]jpo- Gksaran+ ^a_]qoa kb pda nah]perahu hks r]hqa kb pdeo MDH+ MLQ `kao jkp na_kiiaj`
lnei]nu `]p] _khha_pekj ]p pdeo peia-

Tpehepeao ej_qn pda _kop kb ^]` `a^p snepa,kbbo 'kn qj_khha_p]^hao( sdaj _qopkiano b]eh pk l]u pdaen ^ehho ]j`
qpehepeao ]na qj]^ha pk _khha_p qjl]e` ^]h]j_ao- A]` `a^p snepa,kbbo ]na ]__kqjpa` bkn oal]n]pahu bnki
]nna]n]cao ^u qpehepeao ]j` nalnaoajp ] `ebbanajp _kop bnki pda _]nnuejc _kopo kb ]nna]n]cao- Kks,ej_kia
ajancu abbe_eaj_u lnkcn]io _]j na`q_a pdeo qpehepu _kop ^u i]gejc ajancu ^ehho ikna ]bbkn`]^ha pk
_qopkiano- Sda MDH r]hqa pk qpehepeao bnki na`q_a` ^]` `a^p snepa,kbbo eo ] oeilha _]h_qh]pekj+ amq]h pk pda
`ebbanaj_a ^apsaaj lna,lnkcn]i ^]` `a^p snepa,kbbo ]j` lkop,lnkcn]i ^]` `a^p snepa,kbbo- @ _kqlha kb

47
Go dn LKPn pi_`mno\i_dib oc\o iji` ja oc` N? kmjbm\hn di^gp_` ^\nc \nndno\i^`- Rc`m`ajm`+ r` `s^gp_`_ \gg \i\gtn`n ]\n`_ ji ^\nc

\nndno\i^` kmjbm\hn- Go dn kjnnd]g`+ cjr`q`m+ oc\o kmjbm\h dhk\^o q\gp`n oc\o \m` ]\n`_ ji kjdio `nodh\o`n amjh gdo`m\opm` m`qd`rn _d_ ijo
`s^gp_` ^\nc \nndno\i^` kmjbm\hn-
48

Gi joc`m rjm_n+ da oc` `_p^\odji\g \i_ ^jpin`gdib ^jhkji`io ja \ kmjbm\h di oc` gdo`m\opm` m`qd`r dn m`nkjind]g` ajm \ ndbidad^\io \hjpio ja
oc` ojo\g \mm`\m\b` m`_p^odji \i_ oc` N?nx kmjbm\hn _j ijo di^gp_` \i `_p^\odji\g \i_ ^jpin`gdib ^jhkji`io+ oc\i _`mdqdib \i \q`m\b`
kmjbm\h,di_p^`_ m`_p^odji di \mm`\m\b`n amjh oc` gdo`m\opm` rjpg_ m`npgo di \i diag\o`_ `nodh\o` ja \mm`\m\b` m`_p^odjin
5/

Rc` ^pmm`io RPK m`kjmon \ ji`,odh` \mm`\m\b` ]`i`ado ja #6/ k`m cjpn`cjg_ 'K\nn\^cpn`oon Cg`^omd^ \i_ E\n Ci`mbt Caad^d`i^t Nmjbm\h
?_hdidnom\ojmn+ 1/0/(- @`^\pn` oc` `q\gp\odji o`\h r\n ijo kmjqd_`_ oc` nop_t pn`_ oj `nodh\o` \i_ epnodat ocdn q\gp`+ r` m`gd`_ ji oc` `sdnodib
gdo`m\opm` oj `nodh\o` \ q\gp`-
50

T\gp`n r`m` _`mdq`_ amjh oc` gdo`m\opm` kp]gdnc`_ ndi^` 0886 \i_ r`m` \_epno`_ dioj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m
t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in 'n`` L\odji\g Emd_ `o \g-+ 1//8; LQR?P `o \g-+ 1//8(-
51

B\o\ njpm^` ajm \q`m\b` m`_p^odji di \mm`\m\b`n9 R`^K\mf`o Ujmfn+ QCP? \i_ K`b_\g ?nnj^d\o`n+ 1//0-
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opq`eao ej pda hepan]pqna at]ieja` pda eil]_p kb hks,ej_kia ajancu abbe_eaj_u lnkcn]io kj ^]` `a^p snepa,
kbbo+ qoejc ] lna.lkop eil]_p ar]hq]pekj `aoecj- Gksaran+ ikop ^]` `a^p snepa,kbb MDH r]hq]pekjo bkqj` ej
pda hepan]pqna ]na ^]oa` kj ]ooqia` n]pao kb lnkcn]i,ej`q_a` `a_na]oao ej ^]` `a^p snepa,kbbo+ ]o
kllkoa` pk n]pao _]h_qh]pa` ^]oa` kj lnkcn]i ^ehhejc `]p]-

Sda MDH r]hqa kb na`q_a` ^]` `a^p snepa,kbbo n]jcao bnki #/-37 pk #6-// lan l]npe_el]jp lan ua]n ej pda
hepan]pqna-

Magouirk (1995)

Nja kb pda lna.lkop eil]_p ar]hq]pekjo kb ^]` `a^p snepa,kbbo bnamqajphu _epa` ej pda hepan]pqna eo pd]p kb ]
hks,ej_kia sa]pdanev]pekj lnkcn]i ej Bkhkn]`k ^u L]ckqeng '0884(+ sde_d bkqj` pd]p snepa,kbbo `nklla`
07$ ]p sa]pdaneva` dkiao `qnejc pda ua]n bkhhksejc sa]pdanev]pekj-

Skumatz and Dickerson (1997 and 1999)

Rgqi]pv ]j` Ce_ganokj '0886 ]j` 0888( ]llhea` pda 07$ na`q_pekj nalknpa` ^u L]ckqeng ej pda
_]h_qh]pekj kb pda r]hqa kb ]rke`a` ^]` `a^p snepa,kbbo bkn pda UOO ]j` hks,ej_kia sa]pdanev]pekj
lnkcn]io ej B]hebknje]-

TecMarket Works, SERA, and Megdal Associates (2001)

Hj ] nareas kb pda hepan]pqna+ pda 1//0 B]hebknje] KHOOS bkqj` pd]p pda ]ran]ca na`q_pekj ej snepa,kbbo
]ook_e]pa` sepd ajancu abbe_eaj_u lnkcn]io n]jca` bnki 7$ pk 25$+ ^]oa` kj ] r]neapu kb hks,ej_kia
lnkcn]io- Sda ]ran]ca lan_ajp]ca na`q_pekj kb ^]` `a^p snepa,kbbo bkqj` ej pda hepan]pqna s]o iqhpelhea`
^u pda ]ran]ca ^]` `a^p lan hks,ej_kia _qopkian bkn bkqn B]hebknje] qpehepeao+ ej kn`an pk _]h_qh]pa pda lan
l]npe_el]jp MDH r]hqa kb #/-37

52
bkn pda KHOOS nalknp 'Sa_L]ngap Vkngo+ RDQ@ ]j` Lac`]h @ook_e]pao+

1//0(- A]` `a^p snepa,kbbo sana aopei]pa` pk nalnaoajp 4$ kb pkp]h qpehepu MDHo ej pda KHOOS nalknp-

Skumatz and Nordeen (2002)

Sda lan_ajp]ca na`q_pekj ej ]nna]n]cao s]o ailhkua` ]o ] lnktu bkn lan_ajp]ca na`q_pekj ej ^]` `a^p
snepa,kbbo ej pda ^]` `a^p snepa,kbb MDH aopei]pekj bkn Bkjja_pe_qpyo VQ@O lnkcn]i 'Rgqi]pv ]j`
Mkn`aaj+ 1//1(-

52
?nnph`n o`i,t`\m ]`i`ado _pm\odji \i_ 7-04$ dio`m`no m\o`-
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Skumatz, Khawaja, and Krop (2010)

A]oa` kj ] nareas kb pda hepan]pqna+ Rgqi]pv+ Jd]s]f] ]j` Jnkl '1/0/( jkpa` pd]p pda eil]_p r]hqao bkn
na`q_a` ^]`,`a^p n]jca bnki 1/,24$+ pd]p bas opq`eao d]ra ola_ebe_]hhu at]ieja` lnkcn]i eil]_po kj
^]` `a^p+ ]j` pd]p pda r]hqao bkn pdeo MDH ]na ]llnktei]pahu #1 sdaj ]ran]ca` ]_nkoo l]npe_el]jpo-

+%)%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Vdeha pda hepan]pqna bkn ^]` `a^p snepa,kbb eil]_po eo haoo atpajoera pd]j pd]p bkn ]nna]n]cao+ aopei]pekj
iapdk`o ]j` eil]_p naoqhpo ]na oeieh]n bkn pdaoa psk MDHo- L]ju kb pda na_ajp opq`eao d]ra ]llhea`
]ooqia` n]pao kb `a_na]oa ej ^]` `a^p snepa,kbbo+ oq_d ]o pda lan_ajp `a_na]oa ej ]nna]n]cao kn ] lkejp
aopei]pa p]gaj bnki pda hepan]pqna+ ]o kllkoa` pk ai^]ngejc kj ] lna.lkop ^]` `a^p snepa,kbbo eil]_p
]j]huoeo- Sdana eo ik`an]pa r]ne]^ehepu ej pda n]jca kb aopei]pao kb pda MDH bkn ^]` `a^p snepa,kbbo;
dksaran+ pda i]cjepq`a kb pdeo MDH eo oi]hh nah]pera pk kpdan MDHo-

+%)%) CPUP^LW\ A2 AZXRZLV[

@hh kb pda ^]` `a^p snepa,kbb aopei]pao ej pda hepan]pqna d]ra ^aaj ^]oa` ej ejbkni]pekj bnki hks,ej_kia
lnkcn]io+ pda i]fknepu kb sde_d sana sa]pdanev]pekj lnkcn]io- Sdanabkna+ MLQ na_kiiaj`o ]llhuejc
pdeo MDH pk l]npe_el]jpo ej pda O@oy hks,ej_kia lnkcn]io-

+%)%* CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o ] r]hqa kb #2-63 lan l]npe_el]jp lan ua]n+ ^]oa`
kj pda ia`e]j r]hqa nalknpa` ej pda hepan]pqna-

53

Aa_]qoa O@ `]p] sana jkp ]r]eh]^ha bkn ]ran]ca ^]` `a^p snepa,kbbo bkn ahece^ha hks,ej_kia _qopkiano
^abkna ]j` ]bpan lnkcn]i l]npe_el]pekj+ ep eo jkp lkooe^ha pk `anera ]j aopei]pa` r]hqa bnki O@ `]p]- Hb oq_d
`]p] ^a_kiao ]r]eh]^ha+ ]j ]hpanj]pera iapdk` kb mq]jpebuejc pda ]jjq]h _kop o]rejco pk qpehepeao bnki
na`q_a` ^]` `a^p snepa,kbbo eo ]o bkhhkso9

" @ran]ca ]ikqjp kb ^]` `a^p lan ahece^ha hks,ej_kia _qopkian ^abkna lnkcn]i 'O@ `]p]( )
1/-6$ ']ran]ca na`q_pekj ej ^]` `a^p snepa,kbbo+ `anera` bnki pda hepan]pqna

54
(-

Fna]pan lna_eoekj skqh` namqena lnei]nu `]p] _khha_pekj kj lna, ]j` lkop,lnkcn]i ^]` `a^p snepa,kbbo kb
lnkcn]i l]npe_el]jpo- Gksaran+ ^a_]qoa kb pda nah]perahu hks r]hqa kb pdeo MDH+ MLQ `kao jkp na_kiiaj`
lnei]nu `]p] _khha_pekj ]p pdeo peia-

Djancu abbe_eaj_u lnkcn]io pd]p i]ga ajancu ^ehho ikna ]bbkn`]^ha bkn hks,ej_kia _qopkiano _]j
`a_na]oa pda hegahedkk` kb oanre_a paniej]pekj `qa pk jkj,l]uiajp- Saniej]pekjo ]j` oq^oamqajp
na_kjja_pekjo nalnaoajp ] _kop pk qpehepeao- Sda MDH r]hqa pk qpehepeao bnki ]rke`a` paniej]pekj _kopo _]j ^a
aopei]pa` ^u iqhpelhuejc pda jqi^an kb ]rke`a` paniej]pekjo peiao pda i]ncej]h _kop lan paniej]pekj- Sda
MDH r]hqa bkn ]rke`a` na_kjja_pekjo eo _]h_qh]pa` ej ] oeieh]n i]jjan-

53
T\gp`n r`m` _`mdq`_ amjh oc` gdo`m\opm` kp]gdnc`_ ndi^` 0886 \i_ r`m` \_epno`_ dioj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m

t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in 'n`` L\odji\g Emd_ `o \g-+ 1//8; LQR?P `o \g-+ 1//8(- Djm hjm` _`o\dgn+ n``
?kk`i_ds B-
54
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Sda MDH r]hqa kb `a_na]oa` paniej]pekjo ]j` na_kjja_pekjo n]jcao bnki #/-/1 pk #6-// lan l]npe_el]jp
lan ua]n ej pda hepan]pqna-

Saniej]pekj ]j` na_kjja_pekj _kopo r]nu ^apsaaj qpehepeao- Gks]p ]j` Nllajdaei '0888( _epa` _kopo bnki
Bkhpkj '0883( pk Bkhqi^e] F]o Bkil]ju+ ej_hq`ejc #10-81 lan paniej]pekj ]j` #32-73 lan na_kjja_pekj-
Sda 1//6 Kks Hj_kia @nna]n]ca Rpq`u bkqj` ] se`a n]jca ej `eo_kjja_pekj ]j` na_kjja_pekj oanre_a
baao ej O]_ebeBknlyo oanre_a pannepknu+ n]jcejc bnki #08-64 pk #001-04- Sda opq`u ]qpdkno jkpa` pd]p baao
r]nea` ^u op]pa bkn ] r]neapu kb na]okjo+ ej_hq`ejc pda lanokjjah ]ooecja`+ pda ]ook_e]pa` peia+ ]j` dkqnhu
n]pao 'Jd]s]f] ap ]h-+ 1//6(-

Blasnik (1997 & 1999)

Sda e`a]h s]u pk ia]oqna pda eil]_p kb ajancu abbe_eaj_u lnkcn]io kj bnamqaj_u kb paniej]pekjo ]j`
na_kjja_pekjo eo pk _kj`q_p ] lna.lkop pna]piajp._kil]neokj eil]_p ar]hq]pekj- Toejc pda lna.lkop
pna]piajp._kil]neokj iapdk`+ Ah]ojeg '0886( bkqj` pd]p pda oanre_a `eo_kjja_pekj n]pa bkn GV@O
l]npe_el]jpo `a_heja` 28-2$+ bnki 2-6$ pk 1-2$ kb pda l]npe_el]pejc lklqh]pekj+ sdeha pda _kil]neokj
cnkql atlaneaj_a` ]j ej_na]oa kb 17-4$ kran pda o]ia lanek`- Ah]ojeg nalknpa` ] jap na`q_pekj kb 56-7$
ej oanre_a `eo_kjja_pekjo naoqhpejc bnki pda GV@O lnkcn]i- @o _epa` ej pda 1//0 B]hebknje] KHOOS nalknp+
Ah]ojegyo 0888 opq`u kb Ndekyo V@O bkqj` ] na`q_pekj ej oanre_a paniej]pekjo kb 4-3$+ ]j` deo 0888
ar]hq]pekj kb Kkqeorehha F]o ]j` Dha_pne_ nalknpa` ] na`q_pekj kb 12$ 'Sa_L]ngap Vkngo+ RDQ@ ]j`
Lac`]h @ook_e]pao+ 1//0(

Skumatz and Nordeen (2002)

@ na`q_pekj ej oanre_a paniej]pekjo kb 05$ s]o nalknpa` bkn pda 1//1 Bkjja_pe_qp VQ@O lnkcn]i
]j]huoeo 'Rgqi]pv ]j` Mkn`aaj+ 1//1(-

TecMarket Works, SERA, and Megdal Associates (2001)

@ hepan]pqna nareas bkn pda 1//0 B]hebknje] KHOOS nalknp nara]ha` ] n]jca kb 0$ pk 73$ na`q_pekj ej
oanre_a paniej]pekjo naoqhpejc bnki hks,ej_kia sa]pdanev]pekj lnkcn]io+ okia kb sde_d ej_hq`a`
a`q_]pekj _kilkjajpo- Sda ]qpdkno oaha_pa` pda r]hqa kb 12$ bnki Ah]ojegyo 0888 ar]hq]pekj kb
Kkqeorehha F]o ]j` Dha_pne_ ej aopei]pejc pda MDH r]hqa bkn pda KHOOS nalknp- Sda ]ooqia` 12$ eil]_p
s]o iqhpelhea` ^u pda ]ran]ca odqpkbb lan hks,ej_kia _qopkian lan ua]n '/-/168( ]j` pda qpehepuyo
i]ncej]h _kop lan odqpkbb '#7-18( pk `anera ]j MDH r]hqa kb #/-/4 lan l]npe_el]jp- Sda r]hqa kb `a_na]oa`
na_kjja_pekjo s]o _]h_qh]pa` oeieh]nhu ej pda KHOOS nalknp9 ]ran]ca na_kjja_po lan hks,ej_kia _qopkian
sana aopei]pa` pk ^a /-/081 ]j` i]ncej]h _kop lan na_kjja_p s]o bkqj` pk ^a #11-6/+ ueah`ejc ]j MDH
r]hqa kb #/-/1 lan l]npe_el]jp- Sda r]hqa kb na`q_a` paniej]pekjo ]j` na_kjja_pekjo nalnaoajpa` kjhu 0$
kb pkp]h qpehepu MDHo _kjoe`ana` ej pdeo nalknp 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(-

+%*%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

@ bas a]nhu opq`eao kb lnkcn]i eil]_po kj paniej]pekjo ]j` na_kjja_pekjo ailhkua` lna.lkop
pna]piajp._kil]neokj iapdk`o- Sdaoa a]nhu opq`eao at]ieja` eil]_po kj oanre_a paniej]pekjo+ ^qp `e`
jkp mq]jpebu eil]_po kj na_kjja_pekjo- Hj ]``epekj+ okia kb pda hepan]pqna ]ooqiao pd]p _qopkiano sdk
atlaneaj_a ] oanre_a paniej]pekj sehh hegahu d]ra oanre_a na_kjja_pa`; pdqo pda _kop pk pda qpehepu lan
paniej]pekj ej_e`ajp ej_hq`ao pda _kop lan paniej]pekj lhqo pda _kop lan na_kjja_pekj- Lkop kb pda na_ajp
hepan]pqna pd]p ikjapevao lnkcn]i,ej`q_a` qpehepu _kop o]rejco `kao jkp `ena_phu ia]oqna lnkcn]i eil]_po+
^qp ejopa]` ]ooqiao ]j eil]_p lan_ajp]ca na`q_pekj ej paniej]pekjo ]j` na_kjja_pekjo ^]oa` kj bej`ejco
bnki l]op naoa]n_d- Saniej]pekj ]j` na_kjja_pekj _kopo nalnaoajp ] iejkn lknpekj kb qpehepu ]rke`a` _kopo
]ook_e]pa` sepd ajancu abbe_eaj_u lnkcn]io-

+%*%) CPUP^LW\ A2 AZXRZLV[

Sda hepan]pqna kj oanre_a paniej]pekjo ]j` na_kjja_pekjo eo ^]oa` ajpenahu kj hks,ej_kia _qopkiano-
Sdanabkna+ MLQ na_kiiaj`o ]llhuejc pdeo MDH pk l]npe_el]jpo ej pda O@oy hks,ej_kia lnkcn]io-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 52 of 262



4. Utility-Perspective NEIs—Literature Review

3,0/

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

+%*%* CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o ] r]hqa kb #/-32 lan l]npe_el]jp lan ua]n+ ^]oa`
kj pda ia`e]j r]hqa nalknpa` ej pda hepan]pqna-

55

Aa_]qoa O@ `]p] sana jkp ]r]eh]^ha bkn O@ _kopo kb paniej]pekjo ]j` na_kjja_pekjo+ ep eo jkp lkooe^ha pk
`anera ]j aopei]pa` r]hqa bnki O@ `]p]- Hb oq_d `]p] ^a_kiao ]r]eh]^ha+ ]j ]hpanj]pera iapdk` kb
mq]jpebuejc pda ]jjq]h _kop o]rejco pk qpehepeao bnki na`q_a` paniej]pekjo ]j` na_kjja_pekjo eo ]o bkhhkso9

" @ran]ca jqi^an kb paniej]pekjo lan ahece^ha hks,ej_kia _qopkian ^abkna lnkcn]i 'O@ `]p]( )
12$ '_kjoanr]pera na`q_pekj ej paniej]pekjo+ `anera` bnki pda hepan]pqna

56
( ) i]ncej]h _kop lan

paniej]pekj 'O@ `]p](-

" @ran]ca jqi^an kb na_kjja_pekjo lan ahece^ha hks,ej_kia _qopkian ^abkna lnkcn]i 'O@
`]p]( ) 12$ '_kjoanr]pera na`q_pekj ej na_kjja_pekjo+ `anera` bnki pda hepan]pqna

57
( ) i]ncej]h

_kop lan na_kjja_pekj 'O@ `]p](-

Fna]pan lna_eoekj skqh` namqena pda _khha_pekj kb lnei]nu `]p] kj lna, ]j` lkop,lnkcn]i paniej]pekjo ]j`
na_kjja_pekjo kb lnkcn]i l]npe_el]jpo- Gksaran+ ^a_]qoa kb pda nah]perahu hks r]hqa kb pdeo MDH+ MLQ
`kao jkp na_kiiaj` lnei]nu `]p] _khha_pekj ]p pdeo peia-

Q]pa `eo_kqjpo ]na kbbana` pk hks,ej_kia _qopkiano ]j` ]na oq^oe`eva` ^u qpehepeao ]j` n]pal]uano-
Djancu abbe_eaj_u lnkcn]io pd]p na`q_a pda ]ikqjp kb ajancu _kjoqia` ^u hks,ej_kia _qopkiano _]j
`a_na]oa pda mq]jpepu kb ajancu okh` ]p pda `eo_kqjpa` n]pa- Tpehepeao na]heva bej]j_e]h o]rejco ^a_]qoa ]
oi]hhan lknpekj kb ajancu eo okh` ]p pda `eo_kqjpa` n]pa- Sda bej]j_e]h o]rejco pk qpehepeao eo amq]h pk pda
atla_pa` ajancu o]rejco kb hks,ej_kia l]npe_el]jpo peiao pda `ebbanaj_a ^apsaaj pda bqhh naoe`ajpe]h n]pa
]j` pda `eo_kqjpa` n]pa bkn ahece^ha hks,ej_kia l]npe_el]jpo-

Sda MDH r]hqa kb n]pa `eo_kqjpo n]jcao bnki #1-50 pk #12-46 lan l]npe_el]jp lan ua]n ej pda hepan]pqna-

Skumatz and Dickerson (1997 & 1999)

Nja kb pda a]nhean aopei]pao kb n]pa `eo_kqjp MDHo s]o ^u Rgqi]pv ]j` Ce_ganokj '0886(+ sdk aopei]pa`
pda qpehepu ^ajabep bnki ]rke`a` n]pa oq^oe`eao ]ppne^qp]^ha pk pda UOO lnkcn]i pk ^a #4,#21 ]jjq]hhu lan
l]npe_el]jp- Sdeo MDH r]hqa s]o _]h_qh]pa` ^]oa` kj pda ]jjq]h oq^oe`u lan,l]npe_el]jp ]j` pda atla_pa`
lan_ajp]ca ajancu o]rejco bnki pda lnkcn]i- Sda o]ia ]qpdkno aopei]pa` ] ^ajabep n]jca kb #1-50,
#05-57 bkn ] B]hebknje] hks,ej_kia sa]pdanev]pekj lnkcn]i '0888(-

Skumatz, Khawaja, and Krop (2010)

Sda ]jjq]h lan l]npe_el]jp MDH r]hqa aopei]pa` ej pda 1//0 B]hebknje] KHOOS nalknp s]o #1-66+ sde_d s]o
_]h_qh]pa` ^u iqhpelhuejc pda bkhhksejc9 0( ]ran]ca ]jjq]h ^ehh o]rejco lan l]npe_el]jp; 1( n]pa oq^oe`u
lan_ajp]ca; 2( lan_ajp kb l]npe_el]jpo l]uejc pda oq^oe`eva` n]pa- Hjpqeperahu+ ]ran]ca ^ehh o]rejco eo
`alaj`ajp kj ]ran]ca ajancu o]rejco- Sda KHOOS nalknp ]qpdkno bkqj` ] n]jca kb 3$ pk 11$ bkn
]ran]ca ajancu o]rejco ej pda hepan]pqna+ jkpejc pd]p lnkcn]io pd]p ej_hq`a` ]j a`q_]pekj _kilkjajp
paj`a` pk lnk`q_a cna]pan ajancu o]rejco- Rgqi]pv+ Jd]s]f]+ ]j` Jnkl '1/0/( nalknpa` ] n]jca bnki pda

55
T\gp`n r`m` _`mdq`_ amjh oc` gdo`m\opm` kp]gdnc`_ ndi^` 0886 \i_ r`m` \_epno`_ dioj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m

t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in 'n`` L\odji\g Emd_ `o \g-+ 1//8; LQR?P `o \g-+ 1//8(- Djm hjm` _`o\dgn+ n``
?kk`i_ds B-
56

B\o\ njpm^` ajm m`_p^odji di o`mhdi\odjin9 R`^K\mf`o Ujmfn+ QCP? \i_ K`b_\g ?nnj^d\o`n+ 1//0-
57

B\o\ njpm^` ajm m`_p^odji di m`^jii`^odjin9 R`^K\mf`o Ujmfn+ QCP? \i_ K`b_\g ?nnj^d\o`n+ 1//0-
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hepan]pqna kb #2-21,#12-46 bkn pdeo MDH+ jkpejc pd]p pda r]hqa eo `ena_phu nah]pa` pk ajancu o]rejco ]j` pda
qpehepuyo `eo_kqjp n]pa-

+%+%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sda _]h_qh]pekj kb pda MDH ]ook_e]pa` sepd n]pa `eo_kqjpo eo nah]perahu opn]ecdpbkns]n`- Dopei]pekj iapdk`o
ej pda hepan]pqna ]na _kjoeopajp+ ]hpdkqcd ep eo jkp ]hs]uo _ha]n bnki pda hepan]pqna sdapdan pda ajancu
o]rejco ejlqp d]o ^aaj _]h_qh]pa` ^]oa` kj ]_pq]h lnkcn]i `]p]+ kn sdapdan ajancu o]rejco d]ra ^aaj
]ooqia` ^]oa` kj lnarekqo opq`u naoqhpo- Sda _kop o]rejco pk ] qpehepu bnki ]rke`a` n]pa `eo_kqjpo eo
l]npe_qh]nhu oajoepera pk ej`ere`q]h n]pa `eo_kqjp lan_ajp]cao ]j` pda harah kb lnkcn]i,ej`q_a` ajancu
o]rejco-

+%+%) CPUP^LW\ A2 AZXRZLV[

MLQ na_kiiaj`o ]llhuejc pdeo MDH pk lnkcn]io ej sde_d hks,ej_kia l]npe_el]jpo l]u `eo_kqjpa` n]pao-

+%+%* CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o mq]jpebuejc pda _kop o]rejco pk qpehepeao bnki
na`q_a` n]pa `eo_kqjpo ]o bkhhkso9

" Dopei]pa` ajancu o]rejco lan ejop]hha` ia]oqna 'O@ `]p]( ) Mqi^an kb ia]oqnao ejop]hha` )
Z'bqhh n]pa lan qjep ajancu '#( | `eo_kqjpa` n]pa lan qjep ajancu '#([

@hpanj]perahu+ pdeo _kqh` ]hok ^a aopei]pa` ]p pda l]npe_el]jp harah n]pdan pd]j ]p pda ia]oqna harah qoejc
pda bkhhksejc bkniqh]9

" @ran]ca lnkcn]i ajancu o]rejco lan hks,ej_kia ahece^ha _qopkian 'O@ `]p]( ) Z'bqhh n]pa lan
qjep ajancu '#( | `eo_kqjpa` n]pa lan qjep ajancu '#([

Sda n]pa `eo_kqjp ^ajabep _]j ^a _]h_qh]pa` aepdan ^u ej`ere`q]h O@o+ ]__kn`ejc pk pdaen ej`ere`q]h O@ n]pa
`eo_kqjp+ kn ep _]j ^a _]h_qh]pa` op]pase`a qoejc pda bkhhksejc lklqh]pekj saecdpa` n]pa `eo_kqjpo kb
#/-/313 lan gVd ]j` #/-1552 lan pdani-

58

Seiahu _qopkian ^ehh l]uiajpo _]j naoqhp ej basan _qopkian _]hho+ h]pa l]uiajp jkpe_ao+ odqp,kbb jkpe_ao+
]j` kpdan _khha_pekj ]_perepeao- Sda O@o na]heva o]rejco ej op]bb peia ]j` i]pane]ho- @o sepd ]hh kpdan
l]uiajp,nah]pa` qpehepu MDHo ]``naooa` ej pda hepan]pqna+ _qopkian _]hho ]j` _khha_pekj ]_perepeao d]ra ^aaj
at]ieja` kjhu sepdej pda _kjpatp kb hks,ej_kia lnkcn]io- Nbpajpeiao pda `]p] namqena` pk aopei]pa
lnkcn]i eil]_po bkn hks,ej_kia _qopkiano ]na atpnaiahu `ebbe_qhp kn eilkooe^ha pk _khha_p; qpehepeao `k jkp
qoq]hhu pn]_g sdapdan ej`ere`q]h pahaldkja _]hho+ jkpe_ao+ ]j` kpdan _khha_pekj,nah]pa` ]_perepeao ejrkhra hks,
ej_kia kn jkj,hks,ej_kia _qopkiano- Sdanabkna+ lnkcn]i,ej`q_a` _d]jcao ej ej_e`aj_a n]pao kb pdaoa
]_perepeao ejrkhra ]ooqilpekjo ej pda lnklknpekj kb ]_perepeao ejrkhrejc hks,ej_kia _qopkiano- Rkia
opq`eao at]iejejc _khha_pekj,nah]pa` MDHo ejraopec]pa a]_d _kop ej`ere`q]hhu+ sdeha kpdano at]ieja r]nekqo
_ki^ej]pekjo- Hj pdeo oa_pekj sa nareas a]_d _khha_pekj,nah]pa` ]rke`a` _kop oal]n]pahu-

58
Rc` kjkpg\odji r`dbco`_ \q`m\b` m\o` _dn^jpio r\n `nodh\o`_ pndib _\o\ m`kjmo`_ ji oc` U`] ndo` ja oc` Cs`^podq` Maad^` ja Ci`mbt \i_

Ciqdmjih`io\g ?aa\dmn ja K\nn\^cpn`oon9
'cook9..rrr-h\nn-bjq.>k\b`GB=`j``\o`mhdi\g%J=4%J/=Fjh`%J0=Ci`mbt$1^*Sodgdod`n*$15*Ag`\i*R`^cijgjbd`n%J1=Cg`^omd^*Njr`m%J2=
Cg`^omd^*K\mf`o*Giajmh\odji%J3=@\nd^$15$1236$2]B`a\pgo*Q`mqd^`%nd_=Cj``\%]=o`mhdi\g^jio`io%a=_kp[m`nomp^o[_`a\pgo[n`mqd^`[ads`_[
_`a\pgo(
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+%,%( 4][\XVPZ 4LUU[

Qa`q_a` ej_e`aj_a kb _qopkian _]hho eo se`ahu na_kcjeva` ]o ] jkj,ajancu ^ajabep pk qpehepeao- Aehh,nah]pa`
_]hho bnki _qopkiano nalnaoajp ] _kop pk qpehepeao+ ]o `k _]hho i]`a ^u qpehepeao ej kn`an pk _khha_p kj
`ahejmqajp ]__kqjpo- Sda cajan]h ]llnk]_d pk mq]jpebuejc pda ]ran]ca lan,l]npe_el]jp o]rejco `qa pk
na`q_a` _qopkian _]hho eo a]ou pk _]h_qh]pa+ ]j` eo `kja ok ^u iqhpelhuejc pda lan_ajp]ca na`q_pekj ej
_]hho ]o ] naoqhp kb pda lnkcn]i ^u pda qpehepuyo i]ncej]h _kop bkn _]hho- Pq]jpebe_]pekjo ej pda hepan]pqna kb pda
r]hqa kb pdeo MDH d]ra jkp ^aaj ^]oa` kj lna.lkop lnkcn]i _d]jcao ej _qopkian _]hho+ ^qp ejopa]`
ailhku oq^opepqpa eil]_p r]hqao+ oq_d ]o pda lan_ajp]ca `a_na]oa ej ]nna]no kn ^]` `a^p- Aa_]qoa qpehepu
_kopo ]na ] _kilkjajp kb pda _]h_qh]pekj+ pdeo MDH eo ejdanajphu oajoepera pk a]_d ej`ere`q]h qpehepuyo _kopo-

Sda MDH r]hqa kb na`q_a` ej_e`aj_a kb _qopkian _]hho n]jcao bnki #/-// pk #0-47 lan l]npe_el]jp lan ua]n
ej na_ajp opq`eao-

Skumatz and Dickerson (1997 and 1999)

Rkia kb pda benop aopei]pao kb pda qpehepu MDH bnki na`q_a` _qopkian _]hho sana nalknpa` ^u Rgqi]pv ]j`
Ce_ganokj+ sdk aopei]pa` ] r]hqa n]jca bkn na`q_a` _qopkian _]hho kb #/-//,#/-14 lan l]npe_el]jp lan
ua]n bkn pda UOO lnkcn]i '0886( ]j` #/-//,#/-02 bkn pda B]hebknje] sa]pdanev]pekj lnkcn]i '0888(-
Sdaoa n]jcao sana _]h_qh]pa` ^u iqhpelhuejc pda na`q_pekj ej snepa,kbbo ]j` ]nna]n]cao ^u qpehepu `]p] kj
_kop kb _qopkian _]hho- @ gau ]ooqilpekj ej pda aopei]pekj kb pdaoa ^ajabep n]jcao eo pd]p hks,ej_kia
_qopkiano ]na ikna hegahu pk _]hh pda qpehepu nac]n`ejc h]pa l]uiajpo ]j` jkpe_ao pd]j kpdan _qopkiano-
Sda ]qpdkno jkpa` pd]p pda ]_pq]h lan_ajp]ca kb _qopkian _]hho bnki ahece^ha _qopkiano s]o qj]r]eh]^ha
bnki pda qpehepu `]p]; pdanabkna+ pda aopei]pa` ^ajabep n]jcao sana ^]oa` kj ]j ]ooqia` lnklknpekj kb
_]hho bnki hks,ej_kia _qopkiano-

TecMarket Works, SERA, and Megdal Associates (2001)

Sda ]qpdkno kb pda B]hebknje] KHOOS nalknp oqccaopa` pd]p pda lnabanna` _]h_qh]pekj iapdk` bkn pda MDH
]ook_e]pa` sepd `a_na]oa` _qopkian _]hho eo pk iqhpelhu pda ]ran]ca jqi^an kb lna,lnkcn]i ^ehh,nah]pa`
_]hho bnki ahece^ha hks,ej_kia _qopkiano ^u pda lan_ajp na`q_pekj ej l]npe_el]jp ^ehh,nah]pa` _]hho+ ^u pda
qpehepu i]ncej]h _kop lan ^ehh,nah]pa` _]hh 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(- Sdau
]hok na_kcjeva` pd]p pda hepan]pqna `e` jkp _kjp]ej ]ju opq`eao sepd aopei]pao kb na`q_pekjo ej _qopkian
_]hho- Sda lnktu r]hqa qoa` ej mq]jpebuejc pda MDH r]hqa bkn pda KHOOS nalknp+ ej lh]_a kb lan_ajp na`q_pekj
ej _qopkian _]hho+ s]o ] lkejp aopei]pa ^]oa` kj ]j ]ooknpiajp kb ^ehh l]uiajp ^ad]rekn ]j` _khha_pekj
]_perepu eil]_p opq`eao- Sda MDH r]hqa kb #0-47 lan l]npe_el]jp lan ua]n s]o _]h_qh]pa` ^u iqhpelhuejc pda
]ran]ca _qopkian _]hho lan ua]n '0-754( ^u pda lnktu r]hqa '13-6$( ]j` pda qpehepuyo i]ncej]h _kop lan _]hh
'#2-31(- Qa`q_a` _qopkian _]hho nalnaoajpa` 04$ kb pkp]h qpehepu MDHo mq]jpebea` ej pda KHOOS nalknp-

Skumatz and Gardner (2005)

@j MDH r]hqa kb #/-32 lan l]npe_el]jp lan ua]n s]o aopei]pa` bkn ] 1//4 nalknp kj Veo_kjoejyo hks,
ej_kia sa]pdanev]pekj lnkcn]i 'Rgqi]pv ]j` F]n`jan+ 1//4(- Sdeo _]h_qh]pekj s]o jkp ^]oa` kj ]ju kb
Veo_kjoejyo lnkcn]i `]p]+ ^qp ejopa]` ailhkua` aopei]pao bnki pda hepan]pqna bkn ]ran]ca _]hho lan hks,
ej_kia _qopkian lna,lnkcn]i+ ]ran]ca lnkcn]i,ej`q_a` na`q_pekj ej _]hho+ ]j` qpehepu i]ncej]h _kop lan
_]hh-

Skumatz, Khawaja, and Krop (2010)

Hj ] nareas kb pda hepan]pqna pd]p ej_hq`ao pda B]hebknje] KHOOS nalknp+ Veo_kjoej hks,ej_kia
sa]pdanev]pekj+ ]j` Rgqi]pv ]j` Ce_ganokj aopei]pao ]^kra+ Rgqi]pv+ Jd]s]f] ]j` Jnkl '1/0/( nalknp
pd]p r]hqao bkn pda MDH kb na`q_a` _qopkian _]hho ]na kj pda kn`an kb #/-4/ ]jjq]hhu lan l]npe_el]jp-

+%,%) 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Rp]j`]n` ln]_pe_a ej pda hepan]pqna eo pk ]ooqia pd]p ajancu abbe_eaj_u lnkcn]io na`q_a pahaldkja _]hho
ejrkhrejc hks,ej_kia _qopkiano+ ej lnklknpekj pk hks,ej_kia ^ehh l]uiajp eilnkraiajp- Vdana `]p] kj
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pda lnklknpekj kb _]hho pd]p ]na ^ehh,nah]pa` _]hho bnki hks,ej_kia _qopkiano d]ra ^aaj qj]r]eh]^ha+ MDH
_]h_qh]pekjo d]ra nahea` kj `]p] bkn ]hh _qopkian _]hho- @hh kb pda mq]jpebe_]pekjo kb pda r]hqa pk qpehepeao kb
na`q_a` _qopkian _]hho ]na ^]oa` kj ]ooqia` eil]_p r]hqao bkn l]uiajp,nah]pa` ^ad]rekn bnki pda
hepan]pqna+ n]pdan pd]j kj `]p] ]^kqp lnkcn]i,ej`q_a` _d]jcao ej _qopkian _]hho- Sdanabkna+ ^u nahuejc kj
`a_na]oao ej ]nna]no kn ^]` `a^p ]o ] lnktu r]hqa bkn na`q_a` _qopkian _]hho+ lnarekqo opq`eao d]ra
]ooqia` pd]p pda `a_na]oa ej _qopkian _]hho bnki pda lnkcn]i eo at]_phu pda o]ia ]o pda `a_na]oa ej
]nna]no kn ^]` `a^p- Sda ]__qn]_u kb pdeo ]ooqilpekj eo jkp ]``naooa` ej pda hepan]pqna- @jkpdan+ ikna
kran]n_dejc ]ooqilpekj pd]p eo jkp ]``naooa` ej pda hepan]pqna eo pd]p ajancu abbe_eaj_u lnkcn]io sehh ha]`
pk ] na`q_pekj pda jqi^an kb _qopkian _]hho pk qpehepeao-

+%,%* CPUP^LW\ A2 AZXRZLV[

@hh kb pda aopei]pao kb _qopkian _]hh MDHo d]ra ^aaj ^]oa` kj hks,ej_kia lnkcn]io- Sdanabkna+ MLQ
na_kiiaj`o ]llhuejc pdeo MDH pk l]npe_el]jpo ej pda O@oy hks,ej_kia lnkcn]io-

+%,%+ CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o ] r]hqa kb #/-47 lan l]npe_el]jp lan ua]n+ ^]oa`
kj pda ia`e]j r]hqa nalknpa` ej pda hepan]pqna-

6/

Aa_]qoa O@ `]p] sana jkp ]r]eh]^ha bkn O@ _kopo kb beah`ejc _qopkian _]hho+ ep eo jkp lkooe^ha pk `anera ]j
aopei]pa` r]hqa bnki O@ `]p]- Hb oq_d `]p] ^a_kiao ]r]eh]^ha+ ]j ]hpanj]pera iapdk` kb mq]jpebuejc pda
]jjq]h _kop o]rejco pk qpehepeao bnki na`q_a` ej_e`aj_a kb _qopkian _]hho eo ]o bkhhkso9

" @ran]ca jqi^an kb ^ehh,nah]pa` _]hho lan hks,ej_kia _qopkian ^abkna lnkcn]i 'O@ `]p]( ) pda
lan_ajp]ca `a_na]oa ej ^ehh,nah]pa` _]hho bnki hks,ej_kia _qopkiano 'O@ `]p]( ) i]ncej]h
_kop lan _]hh 'O@ `]p](-

60

@ na`q_pekj ej h]pa l]uiajp ]j` paniej]pekj jkpe_ao eo se`ahu na_kcjeva` ]o ] jkj,ajancu ^ajabep pk
qpehepeao- Tpehepeao na]heva o]rejco ej pda bkni kb na`q_a` l]lan+ ejg+ ]j` lkop]ca- Sdaoa o]rejco ]na
na]heva` bkn na`q_pekjo ej l]op `qa+ _khha_pekj+ ]j` paniej]pekj jkpe_ao+ sde_d ]na oajp oal]n]pahu bnki
kn`ej]nu ^ehhejc op]paiajpo- Sda r]hqa kb pdaoa o]rejco eo a]ou pk _]h_qh]pa+ lnkre`a` pd]p pda ja_aoo]nu
`]p] eo ]r]eh]^ha- Pq]jpebuejc pda r]hqa kb na`q_a` jkpe_ao ejrkhrao iqhpelhuejc pda lnkcn]i,ej`q_a`
na`q_pekj ej jkpe_ao ^u pda i]ncej]h _kop lan jkpe_a- Eas opq`eao d]ra ]_pq]hhu ia]oqna` pda lnkcn]i,
ej`q_a` eil]_p kj jkpe_ao;

61
pdqo ikop aopei]pao kb pdeo MDH r]hqa ]na ^]oa` kj ]ooqia` eil]_p r]hqao-

Aa_]qoa qpehepu _kopo ]na ] _kilkjajp kb pda _]h_qh]pekj+ pdeo MDH eo ejdanajphu oajoepera pk a]_d ej`ere`q]h
qpehepuyo _kopo-

Sda r]hqa kb pda MDH kb na`q_a` h]pa l]uiajp ]j` paniej]pekj jkpe_ao n]jcao bnki #/-// pk #0-38 lan
l]npe_el]jp lan ua]n ej na_ajp opq`eao-

6/
T\gp`n r`m` _`mdq`_ amjh oc` gdo`m\opm` kp]gdnc`_ ndi^` 0886 \i_ r`m` \_epno`_ dioj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m

t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in 'n`` L\odji\g Emd_ `o \g-+ 1//8; LQR?P `o \g-+ 1//8(- Djm hjm` _`o\dgn+ n``
?kk`i_ds B-
60

?go`mi\odq`gt+ da N? _\o\ ji oc` h\mbdi\g ^jno ja \ ]dgg,m`g\o`_ gjr,di^jh` ^pnojh`m ^\gg \m` \q\dg\]g`+ \i LCG q\gp` ^jpg_ ]` _`mdq`_ amjh oc`
ajggjrdib ajmhpg\9 \q`m\b` iph]`m ja gjr,di^jh` ^pnojh`m ^\ggn 'N? _\o\( ) 14$ '\q`m\b` m`_p^odji di ]\_ _`]o \i_ \mm`\m\b`n+ _`mdq`_ amjh
oc` gdo`m\opm`( ) h\mbdi\g ^jno k`m ^\gg 'N? _\o\(- Rc` \nnph`_ 14$ m`_p^odji di ^\ggn dn amjh YR`^K\mf`o Ujmfn+ QCP? \i_ K`b_\g ?nnj^d\o`n+
1//0-
61

Qfph\ou '1//1( dn \i `s^`kodji \i_ oc` \pocjmn h`\npm`_ oc` dhk\^o ji m`hdi_`m ijod^`n \nnj^d\o`_ rdoc Ajii`^od^poxn UP?N kmjbm\h-
Fjr`q`m+ m\oc`m oc\i adi_dib \ m`_p^odji di ijod^`n oc` \pocjmn ajpi_ \ 1/$ di^m`\n` di ijod^`n ajm oc` k\mod^dk\io bmjpk 'Qfph\ou+ 1//1(-
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Skumatz and Dickerson (1999) & Skumatz and Gardner (2005)

Hj lh]_a kb pda lan_ajp]ca na`q_pekj ej h]pa l]uiajp jkpe_ao+ Rgqi]pv ]j` Ce_ganokj qoa` pda na`q_pekj
ej snepa,kbbo ]j` ]nna]n]cao pk aopei]pa ] r]hqa n]jca bkn basan h]pa l]uiajp jkpe_ao kb #/-//,#/-04 lan
l]npe_el]jp lan ua]n bkn pda UOO lnkcn]i+ ]j` #/-//,#/-/7 bkn pda B]hebknje] sa]pdanev]pekj lnkcn]i
'0888(- @j MDH r]hqa kb #/-2/ lan l]npe_el]jp lan ua]n s]o aopei]pa` bkn pda 1//4 nalknp kj Veo_kjoejyo
hks,ej_kia V@O lnkcn]i+ ^]oa` kj ]j ]ooqia` lan_ajp na`q_pekj ej h]pa l]uiajp jkpe_ao p]gaj bnki
pda hepan]pqna 'Rgqi]pv ]j` F]n`jan+ 1//4(-

TecMarket Works, SERA, and Megdal Associates (2001)

Sda _kop o]rejco naoqhpejc bnki na`q_a` jkpe_ao eo aopei]pa` ej pda B]hebknje] KHOOS nalknp ej pda o]ia
i]jjan ]o na`q_a` _qopkian _]hho- Hj lh]_a kb ]j ]_pq]h lnkcn]i,ej`q_a` eil]_p r]hqa bkn na`q_a`
jkpe_ao+ ] lkejp aopei]pa+ ^]oa` kj ]j ]ooknpiajp kb ^ehh l]uiajp ^ad]rekn ]j` _khha_pekj ]_perepu eil]_p
opq`eao+ eo ailhkua`- Sda MDH r]hqa kb #0-38 lan l]npe_el]jp lan ua]n s]o _]h_qh]pa` ^u iqhpelhuejc pda
]ran]ca jkpe_ao lan _qopkian lan ua]n '0-0( ^u pda lnktu r]hqa '13-6$( ]j` pda qpehepuyo i]ncej]h _kop lan
jkpe_a '#4-4/(- Sda KHOOS nalknp bkqj` na`q_a` jkpe_ao pk nalnaoajp 04$ kb pkp]h qpehepu MDHo mq]jpebea`
'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(-

62

+%-%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Rp]j`]n` ln]_pe_a ej pda hepan]pqna eo pk ]ooqia pd]p ajancu abbe_eaj_u lnkcn]io na`q_a pda jqi^an kb l]op
`qa+ _khha_pekj+ ]j` paniej]pekj jkpe_ao ej lnklknpekj pk hks,ej_kia ^ehh l]uiajp eilnkraiajp- Sdeo eo ]
na]okj]^ha ]ooqilpekj+ _kjoe`anejc pda nah]pekjodel ^apsaaj ^ehh l]uiajp ]j` jkpe_ao- Vdaj `]p] kj pda
lnklknpekj kb jkpe_ao oajp pk hks,ej_kia _qopkiano d]ra ^aaj qj]r]eh]^ha+ MDH _]h_qh]pekjo d]ra nahea`
kj `]p] bkn ]hh _qopkian jkpe_ao-

+%-%) CPUP^LW\ A2 AZXRZLV[

@hh kb pda aopei]pao kb na`q_a` jkpe_a MDHo d]ra ^aaj ^]oa` kj hks,ej_kia lnkcn]io- Sdanabkna+ MLQ
na_kiiaj`o ]llhuejc pdeo MDH pk l]npe_el]jpo ej pda O@oy hks,ej_kia lnkcn]io-

+%-%* CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o ] r]hqa kb #/-23 lan l]npe_el]jp lan ua]n+ ^]oa`
kj pda ia`e]j r]hqa nalknpa` ej pda hepan]pqna-

63

Aa_]qoa O@ `]p] sana jkp ]r]eh]^ha bkn O@ _kopo kb _qopkian jkpe_ao+ ep eo jkp lkooe^ha pk `anera ]j
aopei]pa` r]hqa bnki O@ `]p]- Hb oq_d `]p] ^a_kiao ]r]eh]^ha+ ]j ]hpanj]pera iapdk` kb mq]jpebuejc pda
]jjq]h _kop o]rejco pk qpehepeao bnki na`q_a` h]pa l]uiajp ]j` paniej]pekj jkpe_ao eo ]o bkhhkso9

" @ran]ca jqi^an kb jkpe_ao lan hks,ej_kia _qopkian ^abkna lnkcn]i 'O@ `]p]( ) 14$
']ran]ca na`q_pekj ej ^]` `a^p ]j` ]nna]n]cao+ `anera` bnki pda hepan]pqna

64
( ) i]ncej]h _kop

lan jkpe_a 'O@ `]p](-
65

62
Qjh` nop_d`n c\q` ^jh]di`_ m`_p^`_ ijod^`n rdoc \qjd_`_ ^m`_do \i_ ^jgg`^odji `sk`in`n \nnj^d\o`_ rdoc pik\d_ podgdot ]dggn+ \i_ do dn

oc`m`ajm` _daad^pgo oj h\f` \ m`gd\]g` `nodh\o` ja oc` di_dqd_p\g ^jhkji`ion ja oc` LCG+ \i_ oj ^jhk\m` oc`n` `nodh\o`n rdoc `nodh\o`_ q\gp`n ja
m`_p^`_ ijod^`n \gji` 'n`` Ajgoji+ 0883; Pdbb`mo `o \g-+ 0888; Q^cr`dou`m \i_ Rjii+ 1//1; R`ggpn+ 0884(-
63

T\gp`n r`m` _`mdq`_ amjh oc` gdo`m\opm` kp]gdnc`_ ndi^` 0886 \i_ r`m` \_epno`_ dioj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m
t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in 'n`` L\odji\g Emd_ `o \g-+ 1//8; LQR?P `o \g-+ 1//8(- Djm hjm` _`o\dgn+ n``
?kk`i_ds B-
64

B\o\ njpm^` ajm \q`m\b` m`_p^odji di ]\_ _`]o \i_ \mm`\m\b`n9 R`^K\mf`o Ujmfn+ QCP? \i_ K`b_\g ?nnj^d\o`n+ 1//0-
65

Ga oc` h\mbdi\g ^jno ajm g\o` k\th`io ijod^`n _daa`mn amjh oc` ^jno ajm o`mhdi\odji ijod^`n+ oc`i LKP m`^jhh`i_n lp\iodatdib oc`n` q\gp`n
n`k\m\o`gt-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 57 of 262



4. Utility-Perspective NEIs—Literature Review

3,04

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Hilnkra` l]npe_el]jp l]uiajp ^ad]rekn _]j ha]` pk ]``epekj]h na`q_pekjo ej _khha_pekjo,nah]pa` _kopo+ oq_d
]o aop]^heodejc l]uiajp lh]jo kn _kjpn]_pejc sepd _khha_pekjo ]caj_eao- Sdaoa _kopo d]ra n]nahu ^aaj
mq]jpebea`+ pdkqcd pdau ]na sknpd nareasejc ^neabhu+ ej _]oa pda O@o seod pk _]lpqna pdaoa lkpajpe]h
^ajabepo pdnkqcd lnei]nu `]p] _khha_pekj-

Ekn at]ilha+ Bkhpkj '0883( mq]jpebea` ]j ]``epekj]h ^ajabep `qa pk pda `a_na]oao ej jackpe]pejc l]uiajp
lh]jo sepd _qopkiano- Bkhpkj '0883( aopei]pa` ] r]hqa kb #03-53 bkn a]_d ej`ere`q]h l]uiajp lh]j
jackpe]pekj ]rke`a`- Qeccanp ap ]h- '0888( _epa ] 0884 opq`u ^u pda Sahhqo Hjopepqpa pd]p aopei]pao pda
^ajabep kb na`q_a` _na`ep ]j` _khha_pekj atlajoao ^apsaaj #54 ]j` #74 lan l]npe_el]jp-

Gksaran+ sepdkqp bqnpdan lnei]nu `]p] _khha_pekj+ MLQ `kao jkp na_kiiaj` ej_hq`ejc pdeo ]o ]j MDH-

Sda MDH kb na`q_pekjo ej o]bapu nah]pa` aiancaj_u _]hho d]o ^aaj heiepa` pk j]pqn]h c]o lnkcn]io ej pda
hepan]pqna- Kks,ej_kia dkqoadkh`o ]na ikna lnkja pd]j kpdan _qopkiano pk d]ra kh` kn `]i]ca` ol]_a
]j` s]pan da]pejc ouopaio+ ]j` pdanabkna ]na ikna hegahu pk atlaneaj_a benao bnki c]o ha]go- Djancu
abbe_eaj_u lnkcn]io pd]p nal]en ol]_a ]j` s]pan da]pejc ]llhe]j_ao _]j lkpajpe]hhu na`q_a pda hegahedkk`
kb ]j aiancaj_u _]hh pk pda c]o qpehepu- MDH aopei]pao ej pda hepan]pqna r]nu+ `qa pk `ebbanaj_ao ej
]ooqilpekjo nac]n`ejc ej_e`aj_a kb aiancaj_eao+ lknpekj kb aiancaj_eao k^re]pa` ^u lnkcn]io+ ]j` c]o
qpehepu _kopo lan aiancaj_u- Aa_]qoa qpehepu _kopo ]na ] _kilkjajp kb pda _]h_qh]pekj+ pdeo MDH eo ejdanajphu
oajoepera pk a]_d ej`ere`q]h qpehepuyo _kopo-

Sda r]hqa kb pda MDH kb na`q_a` o]bapu nah]pa` aiancaj_u _]hho n]jcao bnki #/-/6 pk #04-47 lan
l]npe_el]jp lan ua]n ej na_ajp opq`eao-

Skumatz and Dickerson (1997 & 1999)

Rgqi]pv ]j` Ce_ganokj '0886( mq]jpebea` pdnaa _kilkjajpo kb o]rejco pk c]o qpehepeao ]neoejc bnki ]
na`q_pekj ej aiancaj_u oepq]pekjo9 0( basan aiancaj_u c]o _]hho+ r]hqa` ]p #0/,#1/ lan l]npe_el]jp lan
ua]n; 1( bhat _kjja_pkn nalh]_aiajpo+ r]hqa` kja peia ]p #/,#4; ]j` 2( basan aiancaj_u _]hho bnki
nalh]_a` bhat _kjja_pkno+ r]hqa` ]p #/,#1 lan l]npe_el]jp lan ua]n- Sda UOO lnkcn]i _da_ga` ]j`
nalh]_a` c]o ]llhe]j_ao ]j` c]o _kjja_pkno kj ]llhe]j_ao ]o jaa`a`- Sda MDH r]hqa n]jca bkn na`q_a`
aiancaj_u c]o _]hho s]o ^]oa` kj pda qpehepuyo _kop lan aiancaj_u c]o _]hh+ ]j` ]j ]ooqia` lan_ajp
na`q_pekj kb 1/$ ej aiancaj_u _]hho+ p]gaj bnki L]ckqengyo 0884 ]j]huoeo kb ] hks,ej_kia
sa]pdanev]pekj lnkcn]i ej Bkhkn]`k- Sda bhat _kjja_pkn r]hqa n]jcao sana ]hok p]gaj bnki L]ckqeng
'0884(+ ]hpdkqcd pdau `e` jkp ]llhu `ena_phu pk pda UOO lnkcn]i- Rgqi]pv ]j` Ce_ganokj nalknpa` ] r]hqa
n]jca kb #4-16,#0/-43 bkn na`q_a` aiancaj_u c]o _]hho+ bkn pda B]hebknje] sa]pdanev]pekj lnkcn]i ej pdaen
0888 nalknp-

Riggert et al. (1999)

Sda 0888 Uanikjp V@O ar]hq]pekj ]llhea` pda `khh]n o]rejco aopei]pa` ^u L]ckqeng '0884( kb #11-46
lan dkia+ nalnaoajpejc pda oqiia` aopei]pa` o]rejco bnki na`q_a` aiancaj_u _]hho '#04-47(+ c]o bhat
_kjja_pkn nalh]_aiajpo '#0-87(+ ]j` pda ej_naiajp]h ]rke`a` _kop kb d]rejc ] c]o bhat _kjja_pkn
nalh]_a` ^u ]j aiancaj_u _nas '#4-/0(+ ]o kllkoa` pk `qnejc sa]pdanev]pekj 'Qeccanp ap ]h-+ 0888(-
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Schweitzer and Tonn (2002)

Qa`q_pekj ej aiancaj_u c]o oanre_a _]hho s]o mq]jpebea` ^u R_dsaepvan ]j` Skjj '1//1( bkn pda j]pekj]h
V@O+ ^u oaha_pejc ] ie`lkejp bnki pda n]jca kb aopei]pao lnaoajpa` ej pda hepan]pqna 'ej_hq`ejc pdkoa
heopa` ]^kra(+ ]j` pdaj ]`fqopejc pda r]hqa `ksj ej kn`an pk ]__qn]pahu nabha_p pda lnklknpekj kb T-R-
dkqoadkh`o bqaha` ^u j]pqn]h c]o '4/-8$ ]p pda peia pda nalknp s]o lq^heoda`(-

Ternes et al., (2007)

Hj pda ql_kiejc ar]hq]pekj kb pda j]pekj]h V@O+ NQMK ejpaj`o pk ikjapeva pda r]hqa kb na`q_a`
aiancaj_u c]o oanre_a _]hho re] pda bkhhksejc bkniqh] 'Sanjao ap ]h-+ 1//6(9

Mqi^an kb
dkqoadkh`o sa]pdaneva`

)

@ran]ca na`q_pekj ej
jqi^an kb aiancaj_u oanre_a

_]hho i]`a lan
sa]pdaneva` dkqoadkh`

)
@ran]ca _kop pk

qpehepu lan oanre_a _]hh

TecMarket Works, SERA, and Megdal Associates (2001)

Pq]jpebe_]pekj kb pda jkj,ajancu ^ajabep ]ook_e]pa` sepd na`q_a` aiancaj_u _]hho bkn pda B]hebknje] KHOOS
nalknp namqena` aopei]pekj kb oaran]h r]ne]^hao+ ej_hq`ejc pda lnklknpekj kb pkp]h l]npe_el]jpo sdk d]ra c]o
_da_go kn c]o ]llhe]j_ao ej lh]_a+ pda lan_ajp]ca kb pdkoa jaa`ejc ]llhe]j_a nal]eno kn i]ejpaj]j_a+
pda pkp]h lkpajpe]h aiancaj_eao ]rke`a`+ ]j` pda i]ncej]h _kop lan aiancaj_u _]hh 'Sa_L]ngap Vkngo+
RDQ@ ]j` Lac`]h @ook_e]pao+ 1//0(- Hil]_p r]hqao bkn pda lan_ajp]ca kb l]npe_el]jpo jaa`ejc ]llhe]j_a
nal]eno kn i]ejpaj]j_a+ ]j` pda pkp]h lkpajpe]h aiancaj_eao ]rke`a`+ sana oaha_pa` bnki pda hepan]pqna
nareas- @j ]jjq]heva` MDH r]hqa kb #/-/6 lan l]npe_el]jp s]o _]h_qh]pa` bnki pda bkhhksejc bkniqh]9

0/$
O]npe_el]jpo
Qa_aerejc

F]o
Ranre_ao

)

12$ Dhece^ha
Bqopkiano

Maa`ejc F]o
@llhe]j_ao

Eeta`

)

14-8$
Diancaj_eao

@rke`a`
Sdnkqcd
Onkcn]i

@_perepeao66

)

#65-/7
L]ncej]h
Bkop Oan

Diancaj_u
B]hh @rke`a`

)

/-04
@`fqopiajp

E]_pkn
'dknevkj ]j`

`eo_kqjp
]ooqilpekjo(67

Sda jkj,ajancu ^ajabep ]ook_e]pa` sepd basan aiancaj_u c]o _]hho s]o bkqj` pk nalnaoajp 0$ kb pkp]h
qpehepu MDHo _kjoe`ana` ej pda KHOOS nalknp-

+%/%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Va]pdanev]pekj lnkcn]io pd]p e`ajpebu ]j` nal]en lkpajpe]h c]o ha]go qj`kq^pa`hu lnarajp okia mq]jpepu
kb aiancaj_u _]hho pk c]o qpehepeao- Eas opq`eao d]ra ia]oqna` ]_pq]h lnkcn]i eil]_po kj pda bnamqaj_u
kb aiancaj_u c]o _]hho+ sde_d eo `alaj`ajp kj pda bqah okqn_a kb ] ceraj dkia+ pda _kj`epekj kb pda
da]pejc ouopai+ ]j` pda o]bapu,nah]pa` ia]oqnao ej_hq`a` ej pda lnkcn]i- Sda i]fknepu kb aopei]pao bkn
pda r]hqa kb pdeo MDH ]na ^]oa` kj ]ooqia` eil]_p r]hqao p]gaj bnki pda hepan]pqna- Sda r]hqa pk c]o
qpehepeao kb na`q_a` aiancaj_u _]hho eo nah]perahu hks+ _kil]na` pk pda r]hqa kb kpdan qpehepu MDHo-

+%/%) CPUP^LW\ A2 AZXRZLV[

Sda MDH `anera` bnki ]rke`a` o]bapu,nah]pa` aiancaj_u _]hho odkqh` ^a heiepa` pk pda O@oy hks,ej_kia
lnkcn]io pd]p nal]en kn nalh]_a ol]_a ]j` s]pan da]pejc ]llhe]j_ao+ c]o ]llhe]j_ao+ ]j` c]o _kjja_pkno-

66
Rc` A\gdajmid\ JGNNR \kkgd`_ oc` 14-8$ m`_p^odji di `h`mb`i^t ^\ggn m`kjmo`_ ]t K\bjpmdf '0884( 'R`^K\mf`o Ujmfn+ QCP? \i_ K`b_\g

?nnj^d\o`n+ 1//0(-
67

?nnph`n \ o`i t`\m ]`i`ado nom`\h \i_ \kkgd`n \ 7-04$ _dn^jpio m\o` 'R`^K\mf`o Ujmfn+ QCP? \i_ K`b_\g ?nnj^d\o`n+ 1//0(-
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+%/%* CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o ] r]hqa kb #7-32 lan l]npe_el]jp lan ua]n+ ^]oa`
kj pda ia`e]j r]hqa nalknpa` ej pda hepan]pqna-

68

Aa_]qoa O@ `]p] sana jkp ]r]eh]^ha bkn pda i]ncej]h _kop kb ] o]bapu,nah]pa` aiancaj_u _]hh ]j` bkn
`a_na]oao ej aiancaj_u _]hho ]ikjc lnkcn]i l]npe_el]jpo+ ep eo jkp lkooe^ha pk `anera ]j aopei]pa` r]hqa
bnki O@ `]p]- Hb oq_d `]p] ^a_kiao ]r]eh]^ha+ ]j ]hpanj]pera iapdk` kb mq]jpebuejc pda o]rejco pk pda O@o
bnki na`q_a` aiancaj_u c]o _]hho eo ]o bkhhkso9

" @ran]ca jqi^an kb o]bapu,nah]pa` aiancaj_u _]hho lan _qopkian ^abkna lnkcn]i 'O@ `]p]( )
pda lan_ajp]ca `a_na]oa ej aiancaj_u _]hho lan _qopkiano 'O@ `]p]( ) i]ncej]h _kop lan
aiancaj_u 'O@ `]p](-

7/

Sda j]pekjyo aha_pne_epu ouopai d]o ] i]teiqi heiep kb aha_pne_epu ep _]j oqllhu ]p ]ju ceraj lkejp ej peia+
^]oa` kj ejop]hha` _]l]_epu ]j` ejbn]opnq_pqna- Ah]_gkqpo _]j k__qn sdaj aha_pne_ `ai]j` ej ] l]npe_qh]n
cakcn]lde_ nacekj at_aa`o pda i]teiqi _]l]_epu kb pda ouopai ej pd]p nacekj- Au na`q_ejc pda `ai]j`
bkn aha_pne_epu+ ajancu abbe_eaj_u lnkcn]io _]j lkpajpe]hhu ej_na]oa pda nahe]^ehepu kb pda ouopai+ ^u
lnarajpejc `ai]j` bnki at_aa`ejc i]teiqi _]l]_epu sdaj ep kpdanseoa skqh` d]ra+ pdana^u lnarajpejc
] ^h]_gkqp bnki k__qnnejc- Skp]h aha_pne_epu `ai]j` eo atla_pa` pk cnks ]p ] n]pa kb 0$ ]jjq]hhu pdnkqcd
1/24-

70
Sdanabkna+ ^u na`q_ejc aha_pne_epu _kjoqilpekj ']j` _kjoamqajphu ohksejc `ai]j` cnkspd(+

ajancu abbe_eaj_u lnkcn]io _]j+ pk okia atpajp+ lnkhkjc pda jaa` pk ^qeh` ]``epekj]h ejbn]opnq_pqna pk
iaap cnksejc `ai]j`- Eej]j_e]h o]rejco ]na na]heva` sdaj atlajoao ]na lqoda` bqnpdan ejpk pda bqpqna+
`qa pk pda peia r]hqa kb ikjau- Sdaknape_]hhu+ pda bej]j_e]h o]rejco `anera` bnki `ah]uejc ejraopiajpo ej
aha_pne_epu ouopai ejbn]opnq_pqna nalnaoajp pda jkj,ajancu eil]_p kb ajancu abbe_eaj_u lnkcn]io kj pda
aha_pne_epu ouopai-

@__kn`ejc pk pda Avoided Energy Supply Costs in New England: 2011 Report pda O@o _qnnajphu na_aera
_na`ep bkn _kjpne^qpejc pk ej_na]oa` ouopai nahe]^ehepu `qa pk pda hk]` na`q_pekjo ]ppne^qp]^ha pk ajancu
abbe_eaj_u ia]oqnao 'Gknj^u ap ]h-+ 1/00(-

Hjpanaopejchu+ MLQyo nareas kb pda MDH hepan]pqna `e` jkp qj_kran ]ju r]hq]pekj kb ej_na]oa` aha_pne_epu
ouopai nahe]^ehepu ]o ]j MDH ]ook_e]pa` sepd ajancu abbe_eaj_u lnkcn]io- Rgqi]pv+ Jd]s]f]+ ]j` Jnkl
'1/0/( e`ajpebu zlksan mq]hepu.nahe]^ehepu{ ]o ] lkpajpe]h qpehepu,lanola_pera MDH ]neoejc bnki hks,ej_kia
lnkcn]io+ ^qp op]pa pd]p jk opq`eao mq]jpebuejc epo r]hqa d]ra ^aaj lanbknia` pk `]pa-

+%0%( CPNXVVPWOL\TXW

Aa_]qoa pda O@o _qnnajphu na_aera _na`ep bkn _kjpne^qpejc pk ej_na]oa` ouopai nahe]^ehepu `qa pk pda hk]`
na`q_pekjo ]ppne^qp]^ha pk ajancu abbe_eaj_u ia]oqnao+ MLQ `kao jkp na_kiiaj` ]ppailpejc pk mq]jpebu
]j MDH r]hqa ]^kra ]j` ^aukj` sd]p d]o ]hna]`u ^aaj ]__kqjpa` bkn ej Avoided Energy Supply Costs in
New England: 2011 Report 'Gknj^u ap ]h-+ 1/00(-

68
T\gp`n r`m` _`mdq`_ amjh oc` gdo`m\opm` kp]gdnc`_ ndi^` 0886 \i_ r`m` \_epno`_ dioj 1/0/ _jgg\mn pndib \i diag\odji m\o` ja 1-4 k`m^`io k`m

t`\m+ oc` n\h` diag\odji m\o` pn`_ di oc` N?nx ocm``,t`\m kg\in 'n`` L\odji\g Emd_ `o \g-+ 1//8; LQR?P `o \g-+ 1//8(- Djm hjm` _`o\dgn+ n``
?kk`i_ds B-
7/

B\o\ njpm^` ajm oc` k`m^`io\b` _`^m`\n` di `h`mb`i^t ^\ggn9 K\bjpdmf '0884( \n ^do`_ di Qfph\ou \i_ Bd^f`mnji '0886(-
70

cook9..rrr-`d\-_j`-bjq.jd\a.\`j.`g`^omd^dot-cohg
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

MLQyo nareas kb pda hepan]pqna bkqj` ]``epekj]h qpehepu,lanola_pera MDHo _kiikjhu iajpekja` ej pda
hepan]pqna+ ^qp jkp e`ajpebea` ej pda skng lh]j kn `qnejc pda ge_g,kbb iaapejc- Sdaoa ]``epekj]h MDHo ej_hq`a
ejoqn]j_a o]rejco ]j` pn]joieooekj ]j` `eopne^qpekj o]rejco-

+%('%( EZLW[VT[[TXW LWO 5T[\ZTM]\TXW DL^TWR[

Sn]joieooekj ]j` `eopne^qpekj 'S%C( heja hkoo na`q_pekj eo kbpaj na_kcjeva` ]o ] jkj,ajancu ^ajabep ej pda
MDH hepan]pqna- Au na`q_ejc pda qoa kb aha_pne_epu+ ajancu abbe_eaj_u lnkcn]io aheiej]pa pda heja hkooao+
sde_d skqh` d]ra k__qnna` `qnejc pn]joieooekj ]j` `eopne^qpekj kb pda aha_pne_epu sde_d skqh` d]ra ^aaj
cajan]pa` ]^oajp pda lnkcn]io-

Aa_]qoa pda O@o _qnnajphu na_aera _na`ep bkn ]rke`a` pn]joieooekj ]j` `eopne^qpekj hkooao+ MLQ `kao jkp
na_kiiaj` ]ppailpejc pk mq]jpebu ]j MDH r]hqa ]^kra ]j` ^aukj` sd]p d]o ]hna]`u ^aaj ]__kqjpa` bkn
ej Avoided Energy Supply Costs in New England: 2011 Report 'Gknj^u ap ]h-+ 1/00( ]j` ]llhea` pk pda
Skp]h Qaokqn_a Bkop 'SQB( paop bkn pda O@oy aha_pne_ ajancu abbe_eaj_u lh]j 'M]pekj]h Fne` ap ]h-+ 1//8;
MRS@Q ap ]h-+ 1//8(-

71

+%('%) ;W[]ZLWNP DL^TWR[

Djancu abbe_eaj_u lnkcn]io pd]p bet c]o ha]go ]j` nalh]_a b]qhpu amqeliajp _]j na`q_a pda neog kb
atlhkoekjo ]j` benao ej l]npe_el]jpoy dkiao+ sde_d ej pqnj _]j ha]` pk hksan ejoqn]j_a _kopo bkn qpehepeao-
Sda MDH kb ejoqn]j_a o]rejco eo lnei]nehu ]llhe_]^ha pk c]o qpehepeao+ `qa pk pda decdan neog kb benao bnki c]o
amqeliajp- Sda ikop ]__qn]pa s]u pk mq]jpebu pda MDH kb ejoqn]j_a o]rejco eo pk lanbkni ] lna.lkop
eil]_p ar]hq]pekj pk ]ooaoo pda na`q_pekj ej atlhkoekjo ]j` benao naoqhpejc bnki pda lnkcn]i+ ej kn`an pk
`apanieja pda eil]_p kj pda qpehepuyo ejoqn]j_a _kopo+ sde_d `alaj`o kj sdapdan ] qpehepu oahb,ejoqnao kn
^quo _kran]ca bnki ]j ejoqnan- Hjoqn]j_a o]rejco pk qpehepeao d]o ^aaj e`ajpebea` ]o ]j MDH ]ook_e]pa`
sepd ajancu abbe_eaj_u lnkcn]io oaran]h peiao ej pda hepan]pqna+ ^qp d]o n]nahu ^aaj mq]jpebea`- Vdaj MDH
r]hqao d]ra ^aaj mq]jpebea` bkn qpehepu ejoqn]j_a o]rejco+ pdau d]ra jkp ^aaj ^]oa` kj ]_pq]h lnkcn]i
eil]_p `]p]+ ^qp n]pdan lnktu r]hqao bkn na`q_a` neog kb atlhkoekjo ]j` benao-

Sda r]hqa kb pda MDH kb ejoqn]j_a o]rejco n]jcao bnki #/-// pk #/-04 lan l]npe_el]jp lan ua]n ej na_ajp
opq`eao-

Schweitzer and Tonn (2002); Ternes et al. (2007)

Hjoqn]j_a o]rejco ]na na_kcjeva` ]o ] jkj,ajancu ^ajabep pk qpehepeao ^u pda ar]hq]pkno kb pda j]pekj]h
V@O lnkcn]i ]p pda N]g Qe`ca M]pekj]h K]^kn]pknu 'NQMK(- @__kn`ejc pk pda 1//1 jkj,ajancu ^ajabep
nalknp lnal]na` bkn pda j]pekj]h V@O+ na`q_a` neog kb benao ]j` atlhkoekjo eo atla_pa` pk hksan qpehepu
ejoqn]j_a _kopo+ nac]n`haoo kb sdapdan pda qpehepu oahb,ejoqnao kn ^quo _kran]ca bnki ]j ejoqnan
'R_dsaepvan ]j` Skjj+ 1//1(- Hj pda _qnnajp j]pekj]h V@O ar]hq]pekj+ pda ar]hq]pkno ]p NQMK lh]j pk
_]h_qh]pa ] ikjapeva` r]hqa kb ejoqn]j_a o]rejco pk qpehepeao+ ^u iqhpelhuejc pda jqi^an kb sa]pdaneva`
dkqoadkh`o ^u pda ]ran]ca na`q_pekj ej qpehepuyo _kop bkn ejoqn]j_a pk _kran dkqoadkh` benao ]j` atlhkoekjo
lan sa]pdaneva` dkqoadkh`- Qah]pera pk ]hh kpdan MDHo pd]p pdaoa ar]hq]pkno lh]j pk ia]oqna ej pda
ql_kiejc V@O ar]hq]pekj+ ^kpd pda i]cjepq`a ]j` qj_anp]ejpu oqnnkqj`ejc pda ikjapeva` r]hqa ]na
atla_pa` pk ^a ia`eqi+ kj ] o_]ha kb hks+ ia`eqi ]j` decd 'Sanjao ap ]h-+ 1//6(-

Skumatz and Dickerson (1997 and 1999)

Dopei]pao kb pda jkj,ajancu ^ajabep kb ejoqn]j_a o]rejco pk qpehepeao ]na lnkre`a` ^u Rgqi]pv ]j`
Ce_ganokj '0886+ 0888(- Sda ]qpdkno aopei]pa` ] MDH n]jca kb vank pk bebpaaj _ajpo ]jjq]hhu lan

71
? ]md`a m`qd`r ja joc`m nop_d`n oc\o c\q` `nodh\o`_ \ q\gp` ajm om\inhdnndji \i_ _dnomd]podji n\qdibn dn km`n`io`_ di ?kk`i_ds ?-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 61 of 262



4. Utility-Perspective NEIs—Literature Review

3,08

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

l]npe_el]jp+ ^]oa` kj psk hks,ej_kia sa]pdanev]pekj lnkcn]io- Sda MDH aopei]pao sana _]h_qh]pa` ^]oa`
kj ejoqn]j_a _h]eio lan dkqoadkh` bkn ]j ]ran]ca ua]n ]j` ]j ]ooqia` na`q_pekj ej neog bnki pda
lnkcn]i- Aa_]qoa pda ]_pq]h na`q_pekj ej neog s]o qjgjksj+ pda ]qpdkno qoa` pda na`q_pekj ej c]o
aiancaj_u _]hho kb 64$ bnki L]ckqeng '0884( ]o ] lnktu bkn pda ]_pq]h na`q_pekj ej neog- Sda ]qpdkno
jkpa` pd]p pda MDH kb qpehepu ejoqn]j_a o]rejco ]llheao lnei]nehu pk c]o qpehepeao ]j` pd]p pda mq]jpebea` MDH
r]hqao nalknpa` sana ]llhe_]^ha kjhu pk oahb,ejoqnejc qpehepeao-

a. Assessment of the Literature

@hpdkqcd ejoqn]j_a o]rejco ]na na_kcjeva` ]o ] jkj,ajancu ^ajabep+ pda eil]_p kb ajancu abbe_eaj_u
lnkcn]io kj qpehepu ejoqn]j_a _kopo d]o n]nahu ^aaj ejraopec]pa`- Sda bas r]hqao pd]p d]ra ^aaj nalknpa`
ej pda hepan]pqna ]na jkp ^]oa` kj ]_pq]h lnkcn]i eil]_po+ ^qp ejopa]` nahu kj lnktu ia]oqnao oq_d ]o
na`q_pekjo ej aiancaj_u _]hho- @``epekj]hhu+ pdau ]na atpnaiahu hks ej r]hqa+ ej`e_]pejc pd]p pda r]hqa kb
pdeo MDH _kil]na` pk kpdan qpehepu MDHo eo nah]perahu ejoecjebe_]jp-

b. Relevant PA Programs

Sda qpehepu,lanola_pera MDH kb ejoqn]j_a o]rejco lkpajpe]hhu ]llheao pk ]hh O@ lnkcn]io pd]p na`q_a pda neog
kb benao ]j` atlhkoekjo ^u nal]enejc kn nalh]_ejc b]qhpu c]o amqeliajp-

c. Recommendation

Cqa pk pda o_]n_epu kb opq`eao at]iejejc pda eil]_p kb ajancu abbe_eaj_u lnkcn]io kj qpehepu ejoqn]j_a
_kopo ej pda hepan]pqna+ MLQ `kao jkp na_kiiaj` mq]jpebuejc ] r]hqa bkn ejoqn]j_a o]rejco ]p pdeo peia-

Tlkj _kilhapekj kb pda j]pekj]h V@O ar]hq]pekj ej 1/00+ ]j aopei]pa kb ejoqn]j_a o]rejco _kqh` ^a
`anera` bnki pda j]pekj]h ar]hq]pekj ]j` ]llhea` pk pda O@oy hks,ej_kia lnkcn]io-
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4,0

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

5. PARTICIPANT-PERSPECTIVE NEIs—LITERATURE REVIEW

O]npe_el]jpo _]j ]hok na]heva ] jqi^an kb jkj,ajancu eil]_po- Vdaj ia]oqna` ]j` ikjapeva`+
l]npe_el]jp MDHo d]ra ^aaj bkqj` pk ^a mqepa oq^op]jpe]h+ kbpaj at_aa`ejc pda r]hqa kb ajancu o]rejco
]j` MDHo bnki pda ok_eap]h ]j` qpehepu lanola_perao- Gksaran+ l]npe_el]jp MDHo ]na cajan]hhu iq_d ikna
`ebbe_qhp pk ia]oqna pd]j MDHo bnki pda qpehepu lanola_pera ]j` okia ]na _kjoe`ana` haoo p]jce^ha- Ekn
at]ilha+ okia kb pda haoo p]jce^ha l]npe_el]jp MDHo ej_hq`a zej_na]oa` _kibknp{ kn zoajoa kb `kejc ckk`
bkn pda ajrenkjiajp+{ sdeha kpdano+ pdkqcd ranu p]jce^ha}oq_d ]o eilnkra` da]hpd kn ej_na]oa` lnklanpu
r]hqa}]na `ebbe_qhp pk ia]oqna ]j` ikjapeva-

Hp eo eilknp]jp pk jkpa pd]p ] jqi^an kb l]npe_el]jp lanola_pera MDHo _kiikjhu bkqj` ej pda hepan]pqna ]j`
_qnnajphu ej_hq`a` ej pda SQL nalknp ]na `anera` bnki _qopkian ^ehh o]rejco- Sdaoa ^ehh o]rejco l]npe]hhu
kranh]l sepd ]rke`a` _kopo ]__kqjpa` bkn ej pda @rke`a` Djancu Rqllhu Bkopo '@DRB( ej Mas Djch]j`
'Gknj^u ap ]h-+ 1/00( ]j` ej_hq`a` ej pda SQB _]h_qh]pekjo- Sda @DRB opq`u aopei]pao ] jqi^an kb
]rke`a` _kopo+ ej_hq`ejc ]rke`a` _kopo kb aha_pne_epu pk nap]eh _qopkiano ]j` ]rke`a` _kopo pk j]pqn]h c]o
nap]eh _qopkiano- D]_d oap kb ]rke`a` _kopo eo _kilneoa` kb oaran]h ej`ere`q]h _kopo- Ekn at]ilha+ ]rke`a`
_kopo kb aha_pne_epu pk nap]eh _qopkiano ej_hq`ao ]rke`a` ajancu _kopo+ ]rke`a` _]l]_epu _kopo+ ]rke`a`
ajrenkjiajp]h nacqh]pekj _kilhe]j_a _kopo+ `ai]j` na`q_pekj ej`q_a` lne_a abba_po+ ]j` ]rke`a` _kopo
kb hk_]h pn]joieooekj ]j` `eopne^qpekj ejbn]opnq_pqna 'Gknj^u ap ]h+ 1/00(- Vdeha ^ehh o]rejco ]j` ]rke`a`
_kopo l]npe]hhu kranh]l+ pdau pule_]hhu `ebban ej l]np ^a_]qoa ^ehh o]rejco ]na ^]oa` kj ]ran]ca nap]eh o]rejco
pk l]npe_el]jpo sdeha ]rke`a` _kopo ]na ^]oa` kj i]ncej]h ajancu oqllhu _kopo pd]p ]na ]rke`a` ^a_]qoa
kb pda O@oy ajancu abbe_eaj_u lnkcn]io- Sdaknape_]hhu+ ] l]npe_el]jp MDH kb ^ehh o]rejco+ ^]oa` kj pda
`ebbanaj_a ^apsaaj pda ]rke`a` ajancu ]j` _]l]_epu _kopo ]j` l]npe_el]jp ajancu ^ehh o]rejco+ _kqh` ^a
]``a` pk pda SQB- Gksaran+ ]__kn`ejc pk pn]`epekj]h SQB _]h_qh]pekj iapdk`o+ ej_hq`ejc l]npe_el]jp ^ehh
o]rejco ]o ] ^ajabep skqh` namqena ej_hq`ejc ] oeieh]n _kop ej pda bkni kb hkop O@ narajqao+ pdqo jac]pejc
pda ^ehh o]rejco ^ajabep-

72
Sdanabkna+ pdana eo jk ]``epekj]h MDH kb l]npe_el]jp ^ehh o]rejco-

Hj ]``epekj+ MLQ `kao jkp na_kiiaj` ej_hq`ejc ]ju MDHo pd]p ]na `anera` bnki l]npe_el]jp ^ehh o]rejco
^a_]qoa ep skqh` ]ikqjp pk `kq^ha _kqjpejc kb ^ajabepo- Sk _kqjp ^ajabepo pd]p `anera bnki ^ehh o]rejco
skqh` ]ikqjp pk r]hqejc pda ]``epekj]h `eolko]^ha ej_kia 'e-a-+ ^ehh o]rejco( ]j` pda s]uo ej sde_d pda
l]npe_el]jpo olaj` pda `eolko]^ha ej_kia- Ekn at]ilha+ ] l]npe_el]jp i]u olaj` pda ^ehh o]rejco kj bkk`
kn ia`e_eja+ ha]`ejc pk eilnkra` da]hpd-Reieh]nhu+ l]npe_el]jpo i]u qoa pdaen ^ehh o]rejco pk l]u ajancu
^ehho+ na`q_ejc pda ej_e`aj_a kb oanre_a paniej]pekjo ]j` pda _kopo ]ook_e]pa` sepd oanre_a paniej]pekj ]j`
na_kjja_pekj- Aqp pk _kqjp ^kpd pda ^ehh o]rejco ]j` pda da]hpd ^ajabepo kn pda ^ajabep kb na`q_a` oanre_a
paniej]pekjo pd]p ]na `anera` ajpenahu bnki pda s]u ^ehh o]rejco ]na olajp eo pk _kqjp pda o]ia ^ajabep
pse_a- Npdan at]ilhao kb MDHo `anera` bnki ^ehh o]rejco ej_hq`a na`q_a` ^ehh,nah]pa` _]hho ]j` na`q_a`
jaa` pk ikra kn bkn_a` ik^ehepu-

S]^ha 4,0 ^ahks lnkre`ao ] oqii]nu kb na_ajp opq`eao pd]p d]ra ia]oqna` ]j` ikjapeva` ] jqi^an kb
l]npe_el]jp lanola_pera MDHo+ aola_e]hhu pda haoo p]jce^ha MDHo oq_d ]o decdan _kibknp haraho ]j` mqeapan
ejpanekn ajrenkjiajpo- Sda opq`eao d]ra qoa` ] r]neapu kb oqnrau iapdk`o+ ej_hq`ejc nah]pera r]hq]pekj
iapdk`o ]j` _kjfkejp ]j]huoeo '`ao_ne^a` ej ikna `ap]eho ej oa_pekj 4-0- Lapdk`o Toa` pk La]oqna
O]npe_el]jp MDHo(- Raran]h MDHo+ oq_d ]o decdan _kibknp haraho+ mqeapan ejpanekn ajrenkjiajp ]j` da]hpd
eil]_po+ ]na bnamqajphu r]hqa` decdhu ^u lnkcn]i l]npe_el]jpo- Gksaran+ pdana eo ]hok se`a r]ne]pekj ej pda
r]hqao nalknpa` ^u oqnrau naolkj`ajpo+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ^ehh o]rejco- Ekn at]ilha+
decdan _kibknp haraho d]ra ^aaj aopei]pa` pk n]jca bnki #33 pk #17/ lan l]npe_el]jp lan ua]n ]j` bnki
1$ kb ^ehh o]rejco pk 6/$ kb ^ehh o]rejco-

72
?n _`adi`_ di oc` California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects, oc` RPA o\f`n dioj

^jind_`m\odji kmjbm\h ]`i`adon \i_ ^jnon di o`mhn ja oc` k\mod^dk\ion \i_ oc` m\o`k\t`mn9 yGi \ n`in`+ do dn oc` nphh\odji ja oc` ]`i`ado \i_
^jno o`mhn di oc` N\mod^dk\io \i_ oc` P\o`k\t`m Ghk\^o K`\npm` o`non+ rc`m` oc` m`q`ip` ']dgg( ^c\ib` \i_ oc` di^`iodq` o`mhn diopdodq`gt
^\i^`g 'ANSA+ 1//0+ k- 07(-z
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5. Participant-Perspective NEIs—Literature Review

4,4

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Lq_d kb pda naoa]n_d kj l]npe_el]jp MDHo d]o nahea` kj l]npe_el]jp oahb,nalknpo c]njana` bnki oqnrauo- Ekn
i]ju l]npe_el]jp MDHo+ oahb,nalknp eo pda kjhu lkooe^ha okqn_a kb `]p]+ ]o pdaen r]hqao ]na ^]oa` kj pda
l]npe_el]jpoy ksj lan_alpekjo- Sdaoa lan_alpq]h+ haoo p]jce^ha+ MDHo nalnaoajp pda atpajp pk sde_d
l]npe_el]jpo atlaneaj_a ] l]npe_qh]n ejp]jce^ha eil]_p kb ] lnkcn]i+ oq_d ]o zej_na]oa` _kibknp{ kn zoajoa
kb `kejc ckk` bkn pda ajrenkjiajp+{ ]o sahh ]o dks eilknp]jp pd]p eil]_p eo pk pdai-

Nj pda kpdan d]j`+ pdana ]na i]ju l]npe_el]jp MDHo+ oq_d ]o zej_na]oa` lnklanpu r]hqa{ ]j` zbasan _kh`o
]j` renqoao{ pd]p _kqh` ^a aopei]pa` qoejc jkj,oqnrau `]p] 'a-c-+ ^u pn]_gejc o]hao `]p]+ ejpanreasejc na]h
aop]pa atlanpo+ _da_gejc ailhkuanoy kbbe_a `]p] bkn l]npe_el]jpoy oe_g `]uo ^abkna ]j` ]bpan pda lnkcn]i+
ap_-(+ ^qp ]na kbpaj ]``naooa` ej oqnrauo bkn ln]_pe_]h na]okjo+ oq_d ]o pda h]_g kb ]r]eh]^ha `]p] ]j` pda
nah]pera a]oa ]j` hks _kop kb ej_hq`ejc mqaopekjo kj oqnrauo pd]p ]na ]hna]`u ^aejc qoa` pk ia]oqna pda
lan_alpq]hhu,^]oa` MDHo-

Hj okia _]oao+ r]hqao bkn pdaoa ikna p]jce^ha MDHo ]na `anera` ajpenahu bnki ] l]npe_el]jp oqnrau+ sdeha ej
kpdan _]oao `]p] _khha_pa` bnki pda l]npe_el]jp oqnrau eo _ki^eja` sepd oa_kj`]nu `]p] pk aopei]pa ]
r]hqa bkn pda MDH- Ekn at]ilha+ ej okia opq`eao+ eilnkra` da]hpd d]o ^aaj ia]oqna` ^u _ki^ejejc
oqnrau `]p]}ej pdeo _]oa na`q_pekjo ej pda jqi^an kb oe_g `]uo}]j` iqhpelhuejc pd]p r]hqa ^u ]j
]ooqia` s]ca n]pa bkn pda l]npe_el]jp bnki oa_kj`]nu `]p]-

Hj ]``epekj+ okia l]npe_el]jp MDHo ]na `anera` ajpenahu bnki oa_kj`]nu okqn_ao ]j` _kilqp]pekjo- Ekn
at]ilha+ ej_na]oao ej lnklanpu r]hqao bnki hks,ej_kia sa]pdanev]pekj lnkcn]io d]ra ^aaj aopei]pa` ^u
qoejc lnkcn]i atlaj`epqnao kj nal]eno i]`a pk dkiao ^abkna sa]pdanev]pekj ia]oqnao ]na ejop]hha`-

,%(%( D]Z^P` >P\SXO[

Raran]h `ebbanajp pulao kb oqnrau iapdk`o d]ra ^aaj qoa` oej_a naoa]n_dano ^ac]j ikjapevejc
l]npe_el]jp MDHo ]o l]np kb lnkcn]i ar]hq]pekjo ej pda 088/yo- Sdaoa iapdk`o ]na hkkoahu ^]oa` kj
iapdk`o qoa` ej ^ad]rekn]h a_kjkie_ naoa]n_d pd]p sana `arahkla` ej kn`an pk c]qca pda r]hqa kb jkj,
i]ngap ckk`o 'e-a-+ ckk`o kn ]ppne^qpao kb ckk`o pd]p ]na jkp kn`ej]nehu `ena_phu at_d]jca` bkn ikjau+ oq_d
]o pda r]hqa kb pda ateopaj_a kb ] seh`anjaoo ]na] kn pda r]hqa kb pda lnaoanr]pekj kb aj`]jcana`
ola_eao(- Keo] Rgqi]pv d]o ^aaj ] _ajpn]h becqna ej pda ]`]lpejc pdaoa iapdk`o pk MDH naoa]n_d bnki pda
h]pa 088/yo pk pda lnaoajp- Gan skng eo _epa` pdnkqcdkqp pdeo hepan]pqna nareas-

Hj pdeo oa_pekj+ sa ^neabhu nareas pda oqnrau iapdk`o ikop bnamqajphu qoa` ej MDH ar]hq]pekjo+ ^u
`ao_ne^ejc a]_d iapdk` ]j` `eo_qooejc epo ]`r]jp]cao ]j` `eo]`r]jp]cao- Sda paniejkhkcu kb pda
iapdk`o eo okiasd]p _kjbqoejc+ ^a_]qoa `ebbanajp naoa]n_dano paj` pk qoa `ebbanajp panio bkn pda o]ia
iapdk` ]j`+ ej okia _]oao+ pda o]ia pani bkn `ebbanajp _kj_alpo+ sdaj `ao_ne^ejc pda iapdk`o- Va
]ppailp pk _h]nebu pda paniejkhkcu ^u ola_ebuejc pda r]nekqo panio qoa` bkn a]_d iapdk` ]j` h]^ahejc pdai
_kjoeopajphu pdnkqcdkqp pdeo nalknp- Ekhhksejc pd]p sa `eo_qoo kpdan ]ola_po kb oqnrau iapdk`o pd]p ]na
eilknp]jp pk _kjoe`an ]j` i]ga na_kiiaj`]pekjo nac]n`ejc `arahklejc oqnrauo qoa` bkn ar]hq]pejc pda
O@oy lnkcn]io-

a. Contingent Valuation (Willingness to Pay)

Nja kb pda ikop `ena_p iapdk`o kb ikjapevejc ]j MDH eo Willingness to Pay (WTP)+ ^u sde_d naolkj`ajpo
]na ]oga` dks iq_d pdau skqh` l]u pk k^p]ej ]j MDH kn ] cnkql kb MDHo- Ekn at]ilha+ pk mq]jpebu pda
r]hqa kb reduced noise in the home+ naolkj`ajpo sdk nalknpa` pd]p ] lnkcn]i naoqhpa` ej na`q_a` jkeoa
skqh` ^a ]oga`+ zGks iq_d skqh` ukq ^a sehhejc pk l]u pk ck bnki pda lnarekqo jkeoa harah ej ukqn dkia
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5. Participant-Perspective NEIs—Literature Review

4,5

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

pk pda lnaoajp jkeoa harah+ eb aranupdejc ahoa sana pda o]ia?{
81

@ r]ne]jp kj pdeo iapdk` eo pk ]og
naolkj`ajpo dks iq_d pdau skqh` l]u pk cap ] cnkql kb MDHo ^]_g eb pdau `eo]lla]na`-

Sda ]`r]jp]ca kb pdeo iapdk` eo epo `ena_pjaoo- Gksaran+ ]hpdkqcd ] mqaopekj ]ogejc sd]p okiakja
skqh` ^a sehhejc pk l]u bkn okiapdejc eo nah]perahu a]ou pk qj`anop]j`+ ep d]o lnkraj pk ^a mqepa `ebbe_qhp bkn
laklha pk ]josan ]__qn]pahu ]j` _kjoeopajphu- Sdeo iapdk` paj`o pk naoqhp ej decd jkj,naolkjoa n]pao+
seh`hu `erancajp r]hqao ]_nkoo naolkj`ajpo+ ]j` iq_d decdan r]hqao pd]j ]na pule_]hhu k^p]eja` ^u kpdan
iapdk`o- Ekn at]ilha+ ] oqnrau qoa` ej ]j ar]hq]pekj kb pda Mknpda]op Tpehepeao Va]pdanev]pekj
Qaoe`ajpe]h @ooeop]j_a O]npjanodel 'Rgqi]pv ]j` Mkn`aaj+ 1//1( ]oga` naolkj`ajpo pk r]hqa kran]hh
MDHo qoejc WTP ]j` psk kpdan pulao kb mqaopekjo+ ]hhksejc pda naoqhpo bnki pda `ebbanajp iapdk`o pk ^a
_kil]na` `ena_phu- Njhu 28$ kb naolkj`ajpo ]josana` pda WTP mqaopekj+ ]j` pda ]ran]ca r]hqa
k^p]eja` pdnkqcd pda WTP mqaopekjo s]o nkqcdhu paj peiao pd]p k^p]eja` pdnkqcd pda kpdan iapdk`o-
@_nkoo naolkj`ajpo+ WTP r]hqao n]jca` bnki #/ pk #6/+///- Ekn pdaoa na]okjo+ pdeo iapdk` eo n]nahu
qoa` ej _qnnajp ar]hq]pekjo kb MDHo-

b. Relative Valuation

Sda Relative Valuation 'RV) iapdk` ejrkhrao ]ogejc naolkj`ajpo pda r]hqa kb pda MDH nah]pera pk pda ^ehh
o]rejco bnki ] lnkcn]i+ aepdan ej panio kb ] ran^]hhu h]^aha` o_]ha 'Labeled Magnitude Scaling) kn ej
lan_ajp]ca kn `khh]n panio 'direct scaling kn self-reported percentages)- Ekn at]ilha+ ]j RV oqnrau iecdp
]og naolkj`ajpo sdapdan pdau d]ra atlaneaj_a` _d]jcao ej pda jkeoa harah ej pdaen dkia ]o ] naoqhp kb
pda lnkcn]i+ sdapdan pdaoa _d]jcao ]na lkoepera kn jac]pera+ ]j` sdapdan pda r]hqa kb pdaoa _d]jcao eo
decdan pd]j+ hksan pd]j+ kn ]^kqp pda o]ia ]o pda ^ehh o]rejco bnki pda lnkcn]i 'kn+ bkn jac]pera _d]jcao+
dks iq_d pda r]hqa `apn]_po bnki pda ^ehh o]rejco(- @ bkhhks,ql mqaopekj skqh` ]og how much ikna kn
haoo pd]j pda ^ehh o]rejco+ atlnaooa` aepdan ]o ] lan_ajp]ca kb ^ehh o]rejco 'e-a-+ self-reported percentages(
kn ]o zokiasd]p{ kn zranu iq_d{ ikna kn haoo pd]j ^ehh o]rejco 'e-a-+ labeled magnitude scaling(-
Qaolkj`ajpo ]josan labeled magnitude scaling mqaopekjo ikna mqe_ghu pd]j pda self-reported
percentage+ ^qp ]j]huvejc pda `]p] namqenao ]j atpn] opal kb pn]joh]pejc pda ran^]h h]^aho ejpk r]hqao qoejc
op]j`]n` amqer]haj_a amq]pekjo- Vdaj ^kpd iapdk`o d]ra ^aaj qoa` ej ] oejcha oqnrau+ pda naoqhpo d]ra
^aaj oeieh]n-

Qaolkj`ajpo cajan]hhu bej` RV mqaopekjo a]oean pk ]josan pd]j WTP mqaopekjo- Sda naoqhpo paj` pk ^a
ikna _kjoeopajp sepdej ]j` ]_nkoo opq`eao ']hpdkqcd pda n]jcao kb r]hqao k^p]eja` ^u pdeo iapdk` ]na opehh
mqepa se`a ^kpd sepdej ]j` ]_nkoo opq`eao ]j` lnkcn]io(- @ `eo]`r]jp]ca eo pd]p+ ]_nkoo lnkcn]io+ MDH
r]hqao paj` pk ^a _knnah]pa` sepd pda r]hqa kb ^ehh o]rejco+ sde_d iecdp nabha_p pda b]_p pd]p decdan
z]j_dkno{ ej oq_d oqnrau mqaopekjo paj` pk naoqhp ej decdan r]hqao+ ] nk^qop bej`ejc ej na_ajp oqnrau
naoa]n_d 'J]djai]j ]j` Rqc`aj+ 1//4(- Sdqo+ ep eo jkp _ha]n sdapdan decdan ^ehh o]rejco naoqhpo ej decdan
MDH r]hqao kn sdapdan ejopa]` pda abba_p kb ^ehh o]rejco kj MDH r]hqao eo ]j ]npeb]_p kb pda oqnrau iapdk`+
]j` jkp nahe]^ha are`aj_a pd]p lnkcn]io sepd decdan ^ehh o]rejco paj` pk naoqhp ej ikna r]hq]^ha MDHo- @hok+
sdaj opq`eao d]ra ]oga` naolkj`ajpo pk r]hqa MDHo nah]pera pk ^ehh o]rejco sepdkqp pahhejc pdai pda
]ran]ca o]rejco ]ikqjp bkn pda lnkcn]i+ naoqhpo d]ra ^aaj haoo _kjoeopajp ]_nkoo l]npe_el]jpo+ lkooe^hu
^a_]qoa `ebbanajp naolkj`ajpo sana ]ooqiejc `ebbanajp haraho kb ^ehh o]rejco+ pdqo qoejc `ebbanajp r]hqao
]o ]j ]j_dkn sepd sde_d pk `a_e`a pda r]hqa kb MDHo- Maranpdahaoo+ ^a_]qoa pdeo iapdk` ueah`o decdan
naolkjoa n]pao ]j` ikna _kjoeopajp naoqhpo pd]j pda kpdan iapdk`o pd]p d]ra ^aaj qoa`+ Relative
Valuation eo pda ikop bnamqajphu qoa` iapdk` ej MDH naoa]n_d-

81
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c. Conjoint Analysis

Sda Conjoint Analysis (CA) oqnrau iapdk`+ _kiikjhu qoa` ej i]ngapejc naoa]n_d+ aooajpe]hhu ejrkhrao
]ooaooejc pda r]hqa kb r]nekqo dulkpdape_]h ]ppne^qpao kb ] lnk`q_p+ pdnkqcd iqhpelha mqaopekjo ]ogejc
naolkj`ajpo pk _dkkoa ^apsaaj psk dulkpdape_]h lnk`q_po+ kn o_aj]neko sepd `ebbanajp _ki^ej]pekjo kb pda
]ppne^qpao ej mqaopekj- Hj okia kb pdaoa l]eno+ ] ikjap]nu r]hqa nalh]_ao kja kb pda ]ppne^qpa ^qj`hao-
Sdaoa lnabanaj_ao ]na pdaj ]j]huva` pk k^p]ej pda ikjap]nu r]hqa kb a]_d kb pda ]ppne^qpao-

82

Sda CA ]llnk]_d k__]oekj]hhu d]o ^aaj qoa` ej MDH naoa]n_d- Ekn at]ilha+ Rqiiep Ahqayo ar]hq]pekj kb
pda MXRDQC@ DMDQFX RS@Q Gkiao lnkcn]io ej_hq`a` CA mqaopekjo ej ]``epekj pk RV mqaopekjo
'A]ngapp ap ]h-+ 1//5(- Sk ehhqopn]pa+ kja mqaopekj ]oga` naolkj`ajpo pk _dkkoa ^apsaaj psk `ebbanajp
dkiao- Gkia 0 s]o `ao_ne^a` ]o d]rejc ranu heppha jkeoa+ op]j`]n` rajpeh]pekj 'sknoa ]en mq]hepu(+ ]j`
^aop ejop]hh]pekj ]j` _kjopnq_pekj ln]_pe_ao 'ikna `qn]^ha(; dkia 1 d]` okia jkeoa 'haoo mqeap(+ eilnkra`
rajpeh]pekj '^appan ]en mq]hepu( ]j` op]j`]n` ejop]hh]pekj ]j` _kjopnq_pekj ln]_pe_ao 'haoo `qn]^ha(-

Sda i]ej ]`r]jp]ca kb CA eo pd]p ep `kao jkp namqena naolkj`ajpo pk `ena_phu lh]_a ] r]hqa kj a]_d kb pda
MDHo- Q]pdan+ pdeo iapdk` oeilhu ]ogo naolkj`ajpo ]^kqp pdaen lnabanaj_ao+ sde_d ]ncq]^hu eo _hkoan pk
dks laklha ar]hq]pa ejp]jce^hao ej pdaen aranu`]u herao- Sda lnei]nu `eo]`r]jp]ca kb pdeo iapdk` bkn MDH
naoa]n_d eo pd]p pda naoqhpo nabha_p pda r]hqa kb MDHo qj`an dulkpdape_]h+ e`a]heva` _en_qiop]j_ao+ ]o
kllkoa` pk r]hqa kb pda MDHo ]o ]_pq]hhu atlaneaj_a`- @jkpdan `eo]`r]jp]ca kb pda CA iapdk` eo pd]p ep
namqenao ] ikna hajcpdu ]j` _kilhat oap kb oqnrau mqaopekjo+ na`q_ejc pda jqi^an kb MDHo pd]p _]j ^a
ar]hq]pa`- Hj ]``epekj+ pda r]hqao k^p]eja` paj` pk ^a oq^op]jpe]hhu decdan pd]j pdkoa qoejc RV iapdk`o-
Sda ar]hq]pekj kb MXRDQC@ DR Gkiao 'A]ngapp ap ]h-+ 1//5( bkqj` pd]p pda ]ran]ca r]hqa kb kran]hh
MDHo bnki pda CV mqaopekjo s]o ]^kqp #2// '4/$ kb ^ehh o]rejco(+ sdana]o pda r]hqa bnki pda CA
mqaopekjo s]o ]^kqp #7// 'kran 02/$ kb ^ehh o]rejco(-

d. Overall versus Individual NEI Values

Qa_ajp MDH naoa]n_d d]o bkqj` pd]p eb l]npe_el]jpo ]na ]oga` pk aopei]pa pda r]hqa kb ej`ere`q]h MDHo 'e-a-+
pdani]h _kibknp+ oajoa kb ajrenkjiajp]h naolkjoe^ehepu+ ap_-( ]j` pdaj ]oga` pk aopei]pa pda kran]hh r]hqa
kb ]hh kb pda ej`ere`q]h MDHo pkcapdan+ pda oqi kb pda ej`ere`q]h r]hqao kbpaj at_aa`o pda kran]hh r]hqa kb
pda MDHo oq^op]jpe]hhu- Ekn at]ilha+ ej Rqiiep Ahqayo ar]hq]pekj kb MXRDQC@ DR Gkiao lnkcn]i

'Barkett ap ]h-+ 1//5(+ pda oqi kb pda ej`ere`q]h MDH r]hqao eo ]^kqp 14/$ kb ^ehh o]rejco+ bera peiao pda
]ran]ca r]hqa k^p]eja` bnki pda mqaopekj ]^kqp pda kran]hh r]hqa kb ]hh pda MDHo 'nkqcdhu 4/$ kb ^ehh
o]rejco(-

Rkia nalknpo d]ra _knna_pa` bkn pdeo `erancaj_a ^apsaaj pda oqi kb pda MDH r]hqao ]j` pda kran]hh MDH
r]hqa ^u lnaoajpejc MDH r]hqao pd]p ]na o_]ha` `ksj lnklknpekj]pahu+ ok pd]p pdau oqi pk pda kran]hh MDH
r]hqa 'a-c-+ Rgqi]pv ]j` F]n`jan+ 1//4(- Sdeo _knna_pekj eo ia]jp pk ]`fqop bkn lkpajpe]h kranh]l ]j`
kranaopei]pekj kb MDHo- Okpajpe]h kranh]l ]j` kranaopei]pekj _]j ^a _kj_alpq]heva` ej psk s]uo- Eenop+
sdaj ]ogejc naolkj`ajpo pk r]hq]pa jkj,i]ngap ckk`o sepd iqhpelha l]npo kn _kilkjajpo+ pda op]pa`
r]hqa kb pda sdkha eo kbpaj haoo pd]j pda r]hqa kb pda oqi kb pda l]npo- Sdeo eo kbpaj nabanna` pk ]o xl]np,
sdkha ^e]oy sdaj pda r]hqao kb pda ej`ere`q]h l]npo ]na jkp ]`fqopa` bkn pda r]hqa kb pda sdkha 'A]pai]j
ap ]h-+ 0885; Anksj ]j` Cqbbeah`+ 0884(- Ra_kj`+ sdaj r]hq]pejc oaran]h nah]pa` pdejco+ pda op]pa` r]hqa kb
pda pkp]h eo kbpaj haoo pd]j pd]p kb pda oqi kb pda ej`ere`q]h epaio+ kbpaj nabanna` pk ]o ]j zai^a``ejc
abba_p{ 'A]nkj ]j` Fnaaja+ 0885; Anksj ap ]h+ 0884(- Sdana _kqh` ^a ]ju jqi^an kb atlh]j]pekjo bkn pdeo+
^qp ej pda _]oa kb MDHo ep eo hegahu pd]p pdana eo zkranh]l{ ]ikjc pda r]nekqo MDHo ]oga` ]^kqp+ oq_d pd]p
naolkj`ajpo `k jkp _kj_alpq]heva pda ej`ere`q]h MDHo ]o ^aejc _kilhapahu `eopej_p ]j` pdanabkna pdaen
r]hqao ]na jkp ]``epera-

82
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Nranh]l _kqh` ^a k__qnnejc ]ikjc MDHo ej ] bas `ebbanajp lkooe^ha s]uo- Nja s]u eo eb pdana eo ]j eilhea`
_]qo]h nah]pekjodel ej pda naolkj`ajpyo iej` ^apsaaj psk MDHo+ ok pd]p ep skqh` ^a na`qj`]jp pk zl]u bkn{
a]_d oal]n]pahu- Ekn at]ilha+ eb ] naolkj`ajp pdejgo pd]p basan `n]bpo ha]` pk basan _kh`o ]j` renqoao+ pda
naolkj`ajp iecdp pdejg pd]p ^kpd MDHo ]na r]hq]^ha+ ^qp sdaj _ki^eja`+ pda MDHo ]na haoo r]hq]^ha ej
pkp]h ^a_]qoa sdaj pda naolkj`ajp xl]uoy bkn basan `n]bpo pda naolkj`ajp ]hok ^ajabepo bnki basan
_kh`o.renqoao- @hpanj]perahu+ psk kn ikna MDHo _kqh` ^a _kj_alpq]hhu kn atlaneajpe]hhu oeieh]n+ ok pd]p pdau
od]na ]p ha]op okia kb pdaen lan_aera` ia]jejc- Ekn at]ilha+ ] naolkj`ajp iecdp lan_aera _kibknp+ basan
ehhjaooao+ ]j` na`q_a` jkeoa ]o ]hh ^aejc `ebbanajp ^qp okiasd]p kranh]llejc ]ola_po kb ]j kran]hh oajoa
kb zsahh,^aejc+{ oq_d pd]p pda r]nekqo ]ola_po+ sdaj p]gaj oal]n]pahu+ ]`` ql pk ikna pd]j pda kran]hh
oajoa- Eej]hhu+ kja MDH _]j ^a _kjoe`ana` ] oq^oap kb ]jkpdan MDH+ oq_d pd]p pda r]hqa kb kja z_kjp]ejo{
pda r]hqa kb ]jkpdan- Ekn at]ilha+ hkjcan hecdpejc heba ]j` araj `qn]^ha dkia _kqh` ^a lan_aera` ]o l]np
kb zna`q_a` amqeliajp i]ejpaj]j_a+{ oq_d pd]p pda r]hqa kb amqeliajp i]ejpaj]j_a ej_hq`ao pda r]hqa kb
pda kpdan psk-

MLQ na_kiiaj`o pd]p oqnrauo qoa` ej ar]hq]pejc pda O@oy lnkcn]io qoa ] Relative Valuation iapdk`+
sepd self-reported percentages- Sk heiep oqnrau hajcpd ]j` na`q_a naolkj`ajp ^qn`aj ]j` b]pecqa+ oqnrauo
odkqh` ej_hq`a basan pd]j aecdp MDHo 'MLQ ]j` Bkj]jp+ 1//8(- Sk _knna_p bkn pda _kiikjhu bkqj`
`eol]nepu ^apsaaj pda oqi kb ej`ere`q]h MDH r]hqao ]j` pda kran]hh r]hqa kb pda MDHo pkcapdan+ sa
na_kiiaj` ej_hq`ejc ] mqaopekj ]^kqp kran]hh MDH r]hqao+ pdaj p]gejc pda _kjoanr]pera ]llnk]_d kb
o_]hejc pda ej`ere`q]h MDH r]hqao pk pda kran]hh r]hqa-

@o jkpa` a]nhean+ oaran]h kb pda jkj,ajancu eil]_po kb ajancu abbe_eaj_u lnkcn]io ]na ejp]jce^ha abba_po
kj l]npe_el]jpoy oq^fa_pera mq]hepu kb heba- @o oq_d+ pdau _]j kjhu ^a ia]oqna` pdnkqcd pda nalknpo kb pda
l]npe_el]jpo pdaioahrao- Sdau ej_hq`a ej_na]oa` pdani]h _kibknp+ oajoa kb ajrenkjiajp]h naolkjoe^ehepu+
hecdpejc mq]hepu+ ]j` lan_aera` na`q_pekj ej jkeoa haraho- @hpdkqcd pdaoa MDHo ]na kbpaj decdhu r]hqa` ^u
l]npe_el]jpo+ ^a_]qoa kb iapdk`khkce_]h ]j` pdaknape_]h `ebbe_qhpeao sepd pdaen ia]oqnaiajp+ pdau ]na kbpaj
aepdan jkp ia]oqna` kn pdaen aopei]pa` r]hqao ]na nalknpa` oal]n]pahu bnki pdkoa kb pda kpdan MDHo+
ejopa]` kb ^aejc ej_knlkn]pa` ejpk pkp]h MDH r]hqao bkn ] lnkcn]i- U]hqao bkn zokbp{ MDHo d]ra ^aaj qoa`
lnei]nehu bkn i]ngapejc+ `aoecjejc+ ]j` p]ncapejc lnkcn]io- Sdau _qnnajphu ]na n]nahu qoa` bkn nacqh]pknu
lqnlkoao-

@ikjc pda oaran]h lq^heoda` opq`eao ia]oqnejc okbp MDHo+ naoqhpejc r]hqao d]ra r]nea` ^u kn`ano kb
i]cjepq`a+ `alaj`ejc kj oqnrau iapdk` ]j` kpdan b]_pkno+ ej_hq`ejc pda pula ]j` _kilnadajoerajaoo kb
pda lnkcn]i+ jqi^an kb MDHo ]oga` ]^kqp ej pda oqnrau+ cakcn]lde_]h ]na] kb pda lnkcn]i+ sdapdan
l]npe_el]jpo cera ]j aopei]pa kb pda oqi kb MDHo pk sde_d ej`ere`q]h MDH r]hqao ]na o_]ha`+ ]j` pda r]hqa
kb ajancu o]rejco bkn pda lnkcn]i- Ekn pdaoa na]okjo+ ep eo jkp lkooe^ha pk _kia ql sepd ] nahe]^ha lkejp
aopei]pa bkn ]ju kb pdaoa ejp]jce^ha MDHo ^]oa` kj r]hqao `anera` bnki pdaoa l]op opq`eao- Bkhha_pejc
lnei]nu `]p] bnki lnkcn]i l]npe_el]jpo pdnkqcd pahaldkja oqnrauo eo b]n ikna nahe]^ha+ ]o `kejc ok
_kjpnkho bkn pda r]ne]pekj ]ikjc lnkcn]io+ l]npe_el]jp oa_pkno+ ]j` cakcn]lde_]h ]na]-

Hj ]``epekj+ i]ju kb pdaoa ejp]jce^ha MDHo paj` pk ^a ikop nahar]jp pk sdkha,dkqoa lnkcn]io+ l]npe_qh]nhu
pdkoa pd]p ej_hq`a sa]pdanev]pekj kn kpdan GU@B ia]oqnao+ n]pdan pd]j pdkoa sepd kjhu kja kn psk
ia]oqnao oq_d ]o ]llhe]j_a na^]pa lnkcn]io- Onarekqo opq`eao ej`e_]pa pd]p pdaoa MDHo paj` pk ^a
amq]hhu eilknp]jp pk hks,ej_kia ]j` cajan]h lklqh]pekjo+ ]j` ]na nahar]jp pk ^kpd napnkbep ]j` jas
_kjopnq_pekj lnkcn]io-

Hb pda O@o seod pk ]llhu lkejp aopei]pao bkn pda MDH r]hqao bnki pda Dr]hq]pekj kb pda L]oo]_dqoappo Mas
Gkiao sepd DMDQFX RS@Q Onkcn]i 'MLQ ]j` Bkj]jp+ 1//8( pk oeieh]n jas _kjopnq_pekj lnkcn]io+
MLQ na_kiiaj`o o_]hejc pda r]hqao kb ej`ere`q]h MDHo pk 0//$ kb aopei]pa` ^ehh o]rejco- Aa_]qoa pda
MLQ oqnrau `e` jkp ej_hq`a ] mqaopekj ]ogejc naolkj`ajpo pk aopei]pa pda kran]hh r]hqa kb pda MDHo
_ki^eja`+ pdeo skqh` nalnaoajp ] ikna _kjoanr]pera r]hq]pekj kb pdaoa MDHo- Sdeo skqh` ^a _kjoeopajp
sepd r]hqao bkqj` ej ] oeieh]n opq`u _kj`q_pa` bkn MXRDQC@yo DMDQFX RS@Q Gkiao lnkcn]i+ sde_d
bkqj` l]npe_el]jpo r]hqa` ]hh MDHo ]p 36$ kb aopei]pa` ^ehh o]rejco 'A]ngapp ap ]h-+ 1//5(-
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Hj pda bkhhksejc oa_pekjo sa ej`e_]pa sdapdan ]j MDH eo ^aejc aopei]pa` re] oqnrauo kb lnkcn]i
l]npe_el]jpo-

,%)%( 9TRSPZ 4XVQXZ\ =P^PU[

O]npe_el]jpo ej ajancu abbe_eaj_u lnkcn]io pd]p ej_hq`a GU@B _kilkjajpo ]j` sa]pdanev]pekj ia]oqnao
_kiikjhu atlaneaj_a cna]pan lan_aera` _kibknp+ `qa pk basan `n]bpo ]j` ikna araj pailan]pqnao
pdnkqcdkqp pda dkia- Sda hepan]pqna lnkre`ao opnkjc are`aj_a pd]p l]npe_el]jpo atlaneaj_a ej_na]oa`
pdani]h _kibknp ]o ] naoqhp kb lnkcn]io pd]p ]bba_p pda da]pejc ]j` _kkhejc kb pda dkia+ ]j` pd]p pdau
_kjoe`an pdaoa ej_na]oa` _kibknp haraho pk ^a ] ranu eilknp]jp lnkcn]i ^ajabep+ ^kpd ej cajan]h panio ]j`
ej nah]pekj pk kpdan lan_alpekj,^]oa` MDHo-

,%)%) ?XW$UX_$TWNXVP AZXRZLV[

Myers and Skumatz (2006)

Raran]h opq`eao odks pd]p l]npe_el]jpo ej jkj,hks,ej_kia napnkbep ]j` jas _kjopnq_pekj lnkcn]io decdhu
r]hqa pdani]h _kibknp nah]pera pk ^ehh o]rejco ]o sahh ]o nah]pera pk kpdan MDHo+ ]hpdkqcd okia kb pda
nalknpa` ikjap]nu r]hq]pekjo ]na lnk^]^hu kranaopei]pao ^a_]qoa kb iapdk`khkce_]h eooqao ']o
`eo_qooa` ej ikna `ap]eh pdnkqcdkqp pdeo oa_pekj(- Ekn at]ilha+ Luano ]j` Rgqi]pv '1//5( lanbknia` ]j
]j]huoeo kb MDHo bnki iqhpe,b]iehu napnkbep lnkcn]io+ aopei]pejc pda r]hqa kb r]nekqo MDHo ]_nkoo opq`eao-
Sda naoqhpejc aopei]pa` ]ran]ca r]hqa bkn _kibknp s]o 3$ kb pda r]hqa bkn ]hh MDHo _ki^eja`- Hp odkqh` ^a
jkpa`+ dksaran+ pd]p pdeo r]hqa nabha_po jkp kjhu dks iq_d l]npe_el]jpyo r]hqa _kibknp+ ^qp ]hok pda
bnamqaj_u sepd sde_d pda r]nekqo oqnrauo ej_hq`a mqaopekjo ]^kqp _kibknp- Sda ej`ere`q]h opq`eao ej_hq`a`
ej pda ]j]huoeo r]nea` se`ahu ej pda jqi^an ]j` _ki^ej]pekj kb MDHo ]ooaooa`+ ]j` bkn oqnrauo pd]p `e`
jkp ej_hq`a ] l]npe_qh]n MDH+ pda r]hqa s]o aopei]pa` pk ^a /$-

Barkett et al. (2006)

@j ]ooaooiajp kb MDHo bnki ] Mas Xkng DMDQFX RS@Q Gkiao lnkcn]i qoejc ] Relative Valuation
oqnrau iapdk` 'A]ngapp ap ]h-+ 1//5( bkqj` pd]p 81$ kb l]npe_el]jpo nalknpa` lkoepera _d]jcao ej pdani]h
_kibknp nah]pera pk pdaen lnarekqo dkiao+ _kil]na` pk 56$ kb jkj,l]npe_el]jpo sdk d]` lqn_d]oa` jkj,
DR 'op]j`]n` abbe_eaj_u( jas dkiao- O]npe_el]jpo r]hqa` _kibknp ]p 31$ kb ajancu o]rejco bkn pda
lnkcn]i- Gksaran+ pdeo naoqhp eo `ebbe_qhp pk ejpanlnap ej panio kb ]ppne^qpejc pda eil]_p pk pda lnkcn]i+ ]o
jkj,l]npe_el]jpo r]hqa` ej_na]oa` _kibknp nah]pera pk pdaen lnarekqo dkiao ]p ]j araj decdan n]pa+ ]p 44$
kb ^ehh o]rejco- Eqnpdan+ l]npe_el]jpo aopei]pa` pda r]hqa kb ]hh pda MDHo _ki^eja` ']oga` ej pda o]ia s]u
]o pda ej`ere`q]h MDHo( ]p 36$ kb ^ehh o]rejco+ sde_d s]o fqop ohecdphu decdan pd]j pda ]ran]ca r]hqa kb pda
ej`ere`q]h MDH kb _kibknp- R_]hejc pda r]hqao bkn _kibknp ]j` pda kpdan MDHo nah]pera pk pda pkp]h MDH r]hqa
skqh` d]ra naoqhpa` ej b]n hksan aopei]pao- Hp odkqh` ]hok ^a jkpa` pd]p pda r]hqa kb 31$ kb ajancu
o]rejco bkn pdani]h _kibknp `anera` bnki Rqiiep Ahqayo oqnrau s]o _]h_qh]pa` bnki pda jeja l]npe_el]jpo
sdk nalknpa` lkoepera _d]jcao ej pd]p ]ppne^qpa 'A]ngapp ap ]h-+ 1//5(- Sda pdnaa l]npe_el]jpo sdk o]e`
aepdan zo]ia 'jk eil]_p({ kn z`kjyp gjks{ sana jkp ej_hq`a` ej _]h_qh]pejc pda ]ran]ca r]hq]pekj- Hb pdaoa
l]npe_el]jpo d]` ^aaj ej_hq`a` ej pda ]j]huoeo ]j` ]ooecja` ] r]hqa kb vank ]j` ]ran]ca` sepd pda
lkoepera r]hq]pekjo+ ]o s]o `kja ej i]ju kpdan opq`eao+ ej_hq`ejc MLQyo ar]hq]pekj kb L@ DR Gkiao+ pda
r]hqa kb _kibknp skqh` d]ra ^aaj hksan 'MLQ ]j` Bkj]jp+ 1//8(- Sdanabkna+ pda r]hqa kb 31$ kb ajancu
o]rejco eo okiasd]p decdan pd]j pda ]ran]ca r]hqa lan l]npe_el]jp-

Sda o]ia Mas Xkng DMDQFX RS@Q Gkiao oqnrau ]hok ]ooaooa` pda MDHo qoejc Conjoint Analysis
mqaopekjo+ sde_d ueah`a` ] _kibknp r]hqa kb #080 ]jjq]hhu lan l]npe_el]pejc dkqoadkh`+ kn 21$ kb
aopei]pa` ]jjq]h ^ehh o]rejco 'A]ngapp ap ]h-+ 1//5(-
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NMR and Conant (2009)

@jkpdan RV oqnrau ar]hq]pejc MDHo bnki ] oeieh]n DMDQFX RS@Q lnkcn]i ej L@ 'MLQ ]j` Bkj]jp+
1//8( bkqj` pd]p 75$ kb l]npe_el]jpo o]e` pd]p pdaen dkiao lnkre`a` ikna pdani]h _kibknp pd]j pdau
pdkqcdp ] jkj,DMDQFX RS@Q jas dkia skqh` lnkre`a+ ]j` r]hqa` _kibknp ]p 6/$ kb pdaen ^ehh o]rejco+
kn #17/- @c]ej+ ]hpdkqcd pdeo r]hqa eo jkp o_]ha` nah]pera pk l]npe_el]jpoy aopei]pao kb pda pkp]h r]hqa kb ]hh
pda MDHo ej pda oqnrau+ ep `kao lnkre`a bqnpdan are`aj_a pd]p pdani]h _kibknp eo mqepa r]hq]^ha pk
l]npe_el]jpo kb ajancu abbe_eaj_u lnkcn]io-

,%)%* =X_$TWNXVP AZXRZLV[

O]npe_el]jpo kb hks,ej_kia lnkcn]io ]hok atlaneaj_a ej_na]oa` pdani]h _kibknp ]j` lan_aera ep pk ^a ]
l]npe_qh]nhu eilknp]jp ^ajabep- Hj 0888+ Rgqi]pv ]j` Ce_ganokj _kj`q_pa` ] opq`u ar]hq]pejc MDHo ]_nkoo
oaran]h hks,ej_kia sa]pdanev]pekj lnkcn]io- O]npe_el]jpo bnki a]_d lnkcn]i sana ]oga` pk n]pa pda
eilknp]j_a kb oaran]h MDHo- Ekn lnkcn]io sepd ejoqh]pekj+ pdani]h _kibknp 'ldn]oa` ]o zhaoo `n]bpu{ ej pda
oqnrau( na_aera` pda decdaop ]ran]ca eilknp]j_a n]pejc+ ]j` bkn lnkcn]io sepd _]qhgejc ]j` sa]pdan,
opnellejc+ _kibknp ]j` hksan ^ehho sana fq`ca` pk ^a amq]hhu eilknp]jp- @hok+ 41$ kb naolkj`ajpo ej ]
oqnrau ar]hq]pejc MDHo bnki pda BS Va]pdanev]pekj Qaoe`ajpe]h @ooeop]j_a Onkcn]i o]e` pda pdani]h
_kibknp ej pdaen dkiao s]o z^appan{ kn ziq_d ^appan{ pd]j ^abkna pda lnkcn]i+ sdeha 23$ kb pdaoa
l]npe_el]jpo o]e` _kibknp s]o kb cna]pan r]hqa pd]j pdaen ^ehh o]rejco 'Rgqi]pv ]j` Mkn`aaj+ 1//1(-

,%)%+ 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sda hepan]pqna lnkre`ao opnkjc are`aj_a pd]p l]npe_el]jpo atlaneaj_a ej_na]oa` pdani]h _kibknp ]o ] naoqhp
kb lnkcn]io pd]p ]bba_p pda da]pejc ]j` _kkhejc kb pda dkia+ ]j` pd]p pdau _kjoe`an pdaoa ej_na]oa`
_kibknp haraho pk ^a ] ranu eilknp]jp lnkcn]i ^ajabep+ ^kpd ej cajan]h panio ]j` ej nah]pekj pk kpdan
lan_alpekj,^]oa` MDHo- @o ehhqopn]pa` ]^kra+ `qa pk iapdk`khkce_]h eooqao ]j` pda se`a n]jca kb r]hqao
k^p]eja` bkn ej_na]oa` pdani]h _kibknp ]_nkoo opq`eao+ pda hepan]pqna `kao jkp ]hhks bkn ] nahe]^ha aopei]pa
kb ej_na]oa` _kibknp r]hqa bkn ]ju kb pda O@ lnkcn]io+ aepdan ej panio kb `khh]no lan l]npe_el]jp kn lan_ajp
kb ajancu o]rejco- Hjopa]`+ increased pdani]h _kibknp odkqh` ^a ia]oqna` pdnkqcd oqnrauo kb lnkcn]i
l]npe_el]jpo bkn lnkcn]io pd]p ]bba_p pda da]pejc ]j` _kkhejc kb pda dkia-

,%)%, CPUP^LW\ A2 AZXRZLV[

A]oa` kj pda bej`ejco bnki pda hepan]pqna+ ej_na]oa` pdani]h _kibknp eo hegahu pk ^a atlaneaj_a` ]j`
_kjoe`ana` eilknp]jp ^u l]npe_el]jpo kb ] jqi^an kb pda O@oy lnkcn]io pd]p ejop]hh sa]pdanev]pekj
ia]oqnao+ odahh ia]oqnao+ ]j` da]pejc ]j` _kkhejc amqeliajp+ ej_hq`ejc hks,ej_kia lnkcn]io+ napnkbep
]j` jas _kjopnq_pekj lnkcn]io+ naoe`ajpe]h jas _kjopnq_pekj ]j` napnkbep lnkcn]io+ ]o sahh ]o naoe`ajpe]h
da]pejc ]j` dkp s]pan ]j` naoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]io-

,%)%- CPNXVVPWOL\TXW[

A]oa` kj pda oqnrauo kb lnkcn]i l]npe_el]jpo+ MLQ na_kiiaj`o ]j ]jjq]h r]hqa kb #014 bkn MKH
l]npe_el]jpo ]j` #0/0 bkn KH l]npe_el]jpo sdk ejop]hha` odahh ]j` sa]pdanev]pekj ia]oqnao kn da]pejc ]j`
_kkhejc amqeliajp- Sda MDH ]llheao pk pda O@oy hks ej_kia,napnkbep lnkcn]io+ hks,ej_kia jas
_kjopnq_pekj lnkcn]io+ naoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]io+ naoe`ajpe]h da]pejc ]j` dkp s]pan
lnkcn]io+ ]j` jkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo R]ra+ iqhpe,b]iehu napnkbep lnkcn]io(-

Ekn pda O@oy naoe`ajpe]h jas _kjopnq_pekj lnkcn]io 'jkj,hks,ej_kia(+ MLQ na_kiiaj`o qoejc ] r]hqa kb
#66 lan l]npe_el]jp+ pda o_]ha` r]hqa bnki pda Dr]hq]pekj kb pda L]oo]_dqoappo Mas Gkiao sepd
DMDQFX RS@Q Onkcn]i 'MLQ ]j` Bkj]jp+ 1//8(-

83

83
Rc`mh\g ^jhajmo r\n `nodh\o`_ oj ]` `lp\g oj #168 k`m k\mod^dk\io+ jm 08$ ja oc` #0+334 di ojo\g LCG ]`i`adon amjh oc` Cq\gp\odji ja oc`

K\nn\^cpn`oon L`r Fjh`n rdoc CLCPEV QR?P Nmjbm\h 'LKP \i_ Aji\io+ 1//8(- Ci`mbt n\qdibn amjh \ i`r CLCPEV QR?P m\o`_ cjh`
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O]npe_el]jpo ]na cajan]hhu ]s]na pd]p na`q_ejc pdaen ksj ajancu _kjoqilpekj d]o ] lkoepera abba_p kj pda
ajrenkjiajp+ ]j` lnkcn]io pd]p ej_na]oa pda ajancu abbe_eaj_u kb pdaen dkiao _]j naoqhp ej ] oajoa kb
o]peob]_pekj bnki ^aejc ajrenkjiajp]hhu naolkjoe^ha- Vdaj sense of environmental responsibility 'kn+ ]o
atlnaooa` ej okia oqnrauo+ l]npe_el]jpoy lan_alpekjo kb pda r]hqa kb pda zajrenkjiajp]h eil]_p{ kb pdaen
l]npe_el]pekj ej pda lnkcn]i( eo ej_hq`a` ej MDH opq`eao+ ep paj`o pk ^a kja kb pda ikop decdhu r]hqa`
l]npe_el]jp MDHo bkn ^kpd ]hh,ej_kia ]j` hks,ej_kia sdkha,dkqoa lnkcn]io+ lkooe^hu oa_kj` kjhu pk
_kibknp 'bkn at]ilha+ Luano ]j` Rgqi]pv+ 1//5; MLQ ]j` Bkj]jp+ 1//8; Rgqi]pv ]j` Ce_ganokj+ 0888;
Rgqi]pv ]j` Mkn`aaj+ 1//0; bkn ] nareas kb pdaoa opq`eao+ oaa @llaj`et @(-

Vdeha oajoa kb ajrenkjiajp]h naolkjoe^ehepu d]o ^aaj odksj pk ^a _kiikjhu atlaneaj_a` ]j`
_kjoe`ana` eilknp]jp ^u l]npe_el]jpo kb ] r]neapu kb lnkcn]i pulao+ pda ajrenkjiajp]h ^ajabepo kb pda O@oy
lnkcn]io d]ra ^aaj aopei]pa` ej pda Avoided Energy Supply Costs in New England: 2011 Report
'Gknj^u ap ]h+ 1/00( ]j` ej_hq`a` ej pda O@oy pdnaa ua]n ajancu abbe_eaj_u lh]jo 'M]pekj]h Fne` ap ]h-+
1//8; MRS@Q ap ]h-+ 1//8(- Sdanabkna+ MLQ `kao jkp na_kiiaj` ej_hq`ejc pda MDH kb oajoa kb
ajrenkjiajp]h naolkjoe^ehepu+ ]o pdeo skqh` ]ikqjp pk `kq^ha _kqjpejc kb pda o]ia ^ajabep-

,%*%( CPNXVVPWOL\TXW[

MLQ `kao jkp na_kiiaj` ej_hq`ejc pda MDH kb oajoa kb ajrenkjiajp]h naolkjoe^ehepu bkn psk na]okjo-
Eenop+ ^a_]qoa pda ajrenkjiajp]h ^ajabepo kb pda O@oy lnkcn]io d]ra ^aaj aopei]pa` ej pda Avoided
Energy Supply Costs in New England: 2011 Report 'Gknj^u ap ]h+ 1/00( ]j` ej_hq`a` ej pda O@oy pdnaa
ua]n ajancu abbe_eaj_u lh]jo 'M]pekj]h Fne` ap ]h-+ 1//8; MRS@Q ap ]h-+ 1//8(+ pdeo skqh` lkpajpe]hhu
]ikqjp pk `kq^ha _kqjpejc kb pda o]ia ^ajabep- Hj kpdan skn`o+ pdeo skqh` _kqjp ^kpd pda i]pane]h
ajrenkjiajp]h ^ajabep ]j` pda lou_de_ ^ajabep kb dks lnkcn]i l]npe_el]jpo baah ]^kqp pda i]pane]h
ajrenkjiajp]h ^ajabep- Ra_kj`+ ^a_]qoa oajoa kb ajrenkjiajp]h ^ajabep eo ok ejp]jce^ha+ MLQ `kao jkp
na_kiiaj` _kqjpejc pdeo ^ajabep- +

Djancu abbe_eaj_u lnkcn]io _]j na`q_a pda jkeoa ej l]npe_el]jpoy dkiao ^u ejop]hhejc ejoqh]pekj ]j`
oa]hejc `kkno ]j` sej`kso+ pdqo na`q_ejc pda atpajp pk sde_d kqpoe`a jkeoa _]j ^a da]n` ejoe`a pda
dkia- @hok+ okia kb pda ia]oqnao ejop]hha` oq_d ]o bqnj]_ao+ _]j pdaioahrao ^a mqeapan pd]j pda
op]j`]n`+ kbpaj kh`an+ amqeliajp pd]p s]o nalh]_a`- Sdeo MDH eo okiapeiao ej_hq`a` ej ar]hq]pekjo kb
sdkha,dkqoa lnkcn]io- Hp eo lan_aera` ^u l]npe_el]jpo kb ^kpd ]hh,ej_kia ]j` hks,ej_kia lnkcn]io pk ^a
kb ik`an]pa pk decd r]hqa+ nah]pera pk kpdan l]npe_el]jp MDHo-

,%+%( ?XW$UX_$TWNXVP AZXRZLV[

Barkett et al. (2006)

Hj pda ar]hq]pekj kb pda MX DMDQFX RS@Q Gkiao lnkcn]i `ao_ne^a` a]nhean 'A]ngapp ap ]h-+ 1//5(+ 64$
kb l]npe_el]jpo oqnraua` nalknpa` ] lkoepera _d]jca ej jkeoa haraho ej pdaen dkia nah]pera pk pdaen lnarekqo
dkia+ _kil]na` pk 56$ kb jkj,l]npe_el]jpo 'sdk d]` na_ajphu lqn_d]oa` ] jkj,DMDQFX RS@Q dkia(-
O]npe_el]jpo ]j` jkj,l]npe_el]jpo ^kpd r]hqa` na`q_a` jkeoa haraho ]p 31$ kb ajancu o]rejco+ ] r]hqa
amq]h pk pd]p kb pdani]h _kibknp- @c]ej+ ]hpdkqcd pda MDH r]hqao sana jkp o_]ha` lnklknpekj]pahu pk pda
kran]hh r]hqa+ ]j` pda amqer]haj_a kb pda l]npe_el]jpoy ]j` jkj,l]npe_el]jp naoqhpo eo `ebbe_qhp pk ejpanlnap+ ep
eo jkp]^ha pd]p oq_d ] h]nca lnklknpekj kb l]npe_el]jpo atlaneaj_a` na`q_a` jkeoa haraho ]j` pd]p pda r]hqa
s]o ]o decd ]o pd]p kb pdani]h _kibknp- Sda Bonjoint Analysis mqaopekjo ej pda oqnrau+ sde_d ia]oqna pda

r`m` `nodh\o`_ oj ]` #3// k`m cjh` k`m t`\m- Q^\gdib oc`mh\g ^jhajmo oj 0//$ ja oc` `nodh\o`_ ]dgg n\qdibn m`npgon di \i LCG `nodh\o` ja #66
k`m k\mod^dk\io 'd-`-+ 08$ ) #3//=#66(- LKP m`^jhh`i_n ^jind_`mdib \_epnodib oc` n^\gdib ja oc` m`nd_`iod\g i`r ^jinomp^odji LCG q\gp`n pkji
^jhkg`odji ja oc` \i\gtndn ja oc` ^pmm`io LCG npmq`tn ja k\mod^dk\ion di oc` N?nx m`nd_`iod\g m`omjado kmjbm\hn-
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r]hqa pk l]npe_el]jpo kb jkeoa harah ]j` kpdan ]ppne^qpao ej pda ]^opn]_p ']o kllkoa` pk ]_pq]hhu
atlaneaj_a`(+ ueah`a` ]j ]jjq]h r]hqa kb #61 lan l]npe_el]jp dkqoadkh`- @hpdkqcd pdeo eo b]n hksan pd]j pda
#080 k^p]eja` bkn _kibknp+ ep eo opehh decd nah]pera pk pda kpdan MDHo+ odksejc pd]p l]npe_el]jpo lnaban hksan
jkeoa haraho ]j` ']p ha]op ej dulkpdape_]h o_aj]neko( skqh` ^a sehhejc pk at_d]jca ] oq^op]jpe]h ]ikqjp kb
ikjau bkn ] na`q_pekj ej jkeoa-

NMR and Conant (2009)

MLQyo L]oo]_dqoappo Mas Gkiao DMDQFX RS@Q lnkcn]i ar]hq]pekj 'MLQ ]j` Bkj]jp+ 1//8( bkqj`
pd]p 56$ kb l]npe_el]jpo lan_aera` pd]p pdaen dkiao sana mqeapan pd]j pdau pdkqcdp ]j amqer]hajp jkj,
DMDQFX RS@Q dkia skqh` ^a+ ]j` pdau r]hq]pa` pdeo MDH ]p 26$ kb ^ehh o]rejco+ kn #035- @hpdkqcd pdeo
r]hqa odkqh` ^a ejpanlnapa` ej hecdp kb pda b]_p pd]p ep s]o jkp o_]ha` pk ]j kran]hh MDH r]hqa+ pda opq`u
lnkre`ao bqnpdan are`aj_a pd]p na`q_a` jkeoa eo _ha]nhu atlaneaj_a` ]j` r]hqa` ^u i]ju lnkcn]i
l]npe_el]jpo-

,%+%) =X_$TWNXVP AZXRZLV[

Sda hepan]pqna oqccaopo pd]p l]npe_el]jpo ej hks,ej_kia lnkcn]io ]hok _kjoe`an na`q_a` jkeoa haraho pk ^a
kb ik`an]pa pk decd eilknp]j_a nah]pera pk kpdan l]npe_el]jp MDHo+ ^qp pda are`aj_a pd]p oq_d lnkcn]io
naoqhp ej ] oecjebe_]jp na`q_pekj ej jkeoa haraho eo okiasd]p ieta`- Rgqi]pv ]j` Ce_ganokjyo opq`u kj
MDHo bnki r]nekqo hks,ej_kia sa]pdanev]pekj lnkcn]io '0888( bkqj` pd]p+ bkn pda lnkcn]io sepd
_]qhgejc.sa]pdan,opnellejc+ na`q_a` jkeoa s]o n]pa` ]o pda oa_kj` ikop eilknp]jp MDH ']bpan zhaoo
`n]bpu{(+ amqer]hajp ej eilknp]j_a pk zhksan ^ehho-{ Gksaran+ basan pd]j 0/$ kb l]npe_el]jpo ej pda BS
VQ@O lnkcn]i o]e` pd]p pda jkeoa harah ej pdaen dkqoa s]o z^appan{ kn ziq_d ^appan{ pd]j ^abkna pda
lnkcn]i 'Rgqi]pv ]j` Mkn`aaj+ 1//1(+ ej`e_]pejc pd]p jkp ]hh lnkcn]io ]na oq__aoobqh ej na`q_ejc jkeoa
haraho pk ] jkpe_a]^ha `acnaa- Maranpdahaoo+ kj pda sdkha ep ]lla]no pd]p hks,ej_kia lnkcn]io `k d]ra ]
jap lkoepera eil]_p kj jkeoa haraho; ej ] na_ajp nareas kb MDHo bnki dqj`na`o kb `ebbanajp hks,ej_kia
lnkcn]io+ Rgqi]pv+ Jd]s]f]+ ]j` Jnkl '1/0/( aopei]pao pd]p na`q_a` jkeoa r]hqao bkn oq_d lnkcn]io
]na #02 pk #1/ ]jjq]hhu lan l]npe_el]jp dkqoadkh`-

,%+%* 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Pqeapan ejpanekn ajrenkjiajp MDH eo okiapeiao ej_hq`a` ej ar]hq]pekjo kb sdkha,dkqoa lnkcn]io ]j` eo
lan_aera` ^u l]npe_el]jpo kb ^kpd ]hh,ej_kia ]j` hks,ej_kia lnkcn]io pk ^a kb ik`an]pa pk decd r]hqa
nah]pera pk kpdan l]npe_el]jp MDHo- MLQ `kao jkp _kjoe`an pda n]jca kb r]hqao nalknpa` ^u Rgqi]pv+
Jd]s]f] ]j` Jnkl '1/0/(}#02 pk #1/ ]jjq]hhu}pk ^a na]`ehu ]llhe_]^ha pk pda O@oy lnkcn]io+ ]o pda
r]hqao ej pda nareas r]nu se`ahu ^u pula kb lnkcn]i+ ia]oqnao ejop]hha`+ oqnrau iapdk`+ cakcn]lde_]h
nacekj+ ]j` kpdan b]_pkno-

,%+%+ CPUP^LW\ A2 AZXRZLV[

Pqeapan ejpanekn ajrenkjiajp eo kbpaj bkqj` pk ^a ] ik`an]pa, pk hks,r]hqa l]npe_el]jp MDH ]j` ep eo
lkpajpe]hhu ]llhe_]^ha pk ]hh,ej_kia ]j` hks,ej_kia lnkcn]io pd]p ej_hq`a ejoqh]pekj ]j` kpdan
sa]pdanev]pekj ]j` odahh ia]oqnao-

,%+%, CPNXVVPWOL\TXW[

A]oa` kj pda oqnrauo kb lnkcn]i l]npe_el]jpo+ MLQ na_kiiaj`o ]j ]jjq]h r]hqa kb #20 bkn MKH
l]npe_el]jpo ]j` #2/ bkn KH l]npe_el]jpo sdk ejop]hha` odahh ]j` sa]pdanev]pekj ia]oqnao kn da]pejc ]j`
_kkhejc amqeliajp- Sda MDH ]llheao pk pda O@oy hks ej_kia,napnkbep lnkcn]io+ hks,ej_kia jas
_kjopnq_pekj lnkcn]io+ naoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]io+ naoe`ajpe]h da]pejc ]j` dkp s]pan
lnkcn]io+ ]j` jkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo R]ra+ iqhpe,b]iehu napnkbep lnkcn]io(-
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Ekn pda O@oy naoe`ajpe]h jas _kjopnq_pekj lnkcn]i 'jkj,hks,ej_kia(+ MLQ na_kiiaj`o qoejc ] r]hqa kb
#3/ lan l]npe_el]jp+ pda o_]ha` r]hqa bnki pda Dr]hq]pekj kb pda L]oo]_dqoappo Mas Gkiao sepd
DMDQFX RS@Q Onkcn]i 'MLQ ]j` Bkj]jp+ 1//8(-

84

@ lkpajpe]h jkj,ajancu eil]_p ]ook_e]pa` sepd DMDQFX RS@Q `eods]odano eo na`q_a` jkeoa-
85

Rkia
`eods]odano+ l]npe_qh]nhu kh`an ik`aho+ _]j ^a hkq`- Sda MDH kb na`q_a` jkeoa bnki `eods]odano d]o
n]nahu ^aaj ia]oqna` ej pda hepan]pqna- Hj b]_p+ MLQyo nareas kb pda hepan]pqna e`ajpebea` kjhu kja opq`u
mq]jpebuejc pdeo ^ajabep- @ oqnrau _kj`q_pa` bkn pda New York Energy $mart programs found that respondents
valued the NEI of “noise levels” for dishwashers at 9% of total NEIs (Fuchs et al., 2004). This survey employed the
relative valuation method, in which respondents were asked if the appliance had a positive, negative, or no impact
with regards to each of 13 NEIs. When respondents indicated that there was an impact (positive or negative), they
were then asked for the relative value of the impact. Monetized NEI values were not computed in this report.

,%,%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sda hepan]pqna kj l]npe_el]jp r]hq]pekj kb na`q_a` jkeoa bnki `eods]odano eo renpq]hhu jkjateopajp-

,%,%) CPUP^LW\ A2 AZXRZLV[

Sda MDH kb na`q_a` jkeoa bnki `eods]odano eo nahar]jp pk O@ lnkcn]io pd]p eilhaiajp DMDQFX RS@Q
`eods]odano- Sdaoa lnkcn]io ej_hq`a pda QMB lnkcn]io-

,%,%* CPNXVVPWOL\TXW

Cqa pk pda h]_g kb naoa]n_d kj na`q_a` jkeoa bnki `eods]odano ]j` epo nah]pera hks ]j` jkj,ikjapeva`
r]hqa ej pda oejcha opq`u ej sde_d ep s]o ia]oqna`+ MLQ `kao jkp na_kiiaj` mq]jpebuejc pda r]hqa kb
pdeo MDH ]p pdeo peia-

86

Nqn nareas kb pda hepan]pqna bkqj` bas opq`eao ]ooaooejc l]npe_el]jpoy lan_alpekjo kb pda hecdpejc mq]hepu kb
BEKo- Vdaj ep d]o ^aaj at]ieja`+ ep d]o okiapeiao ^aaj _ki^eja` sepd hebaol]j kb BEKo lnkre`a`
pdnkqcd pda lnkcn]i- Gksaran+ pda naoqhpo ]na ieta` ]j` `ebbe_qhp pk ejpanlnap- Kecdpejc hebaol]j eo
`eo_qooa` ej ikna `ap]eh ej Ra_pekj 4-6-

Hj ] opq`u ar]hq]pejc MDHo bnki oaran]h MX Djancu #i]np lnkcn]io+ paj l]npe_el]jpo kb ] BEK i]ngapejc
lnkcn]i 'BEK qoano( ]j` paj jkj,l]npe_el]jpo 'BEK jkj,qoano( sana ]oga` ] oaneao kb mqaopekjo ]^kqp
pdaen atlaneaj_ao kn lan_alpekjo kb BEK ^qh^o _kil]na` pk ej_]j`ao_ajp ^qh^o 'A]ngapp ap ]h-+ 1//5(-
Vdeha pda i]fknepu '61$( kb naolkj`ajpo lan_aera` pda hkjcan hebapeia kb BEKo pk ^a lkoepera+ ikna
naolkj`ajpo lan_aera` pda hecdpejc mq]hepu kb BEKo pk ^a sknoa pd]j ej_]j`ao_ajpo ']^kqp 24$( pd]j
lan_aera` ep pk ^a ^appan 'haoo pd]j 2/$(- Bki^ejejc mq]hepu ]j` hebapeia ej ] oejcha mqaopekj+ MLQyo

84
Ljdn` m`_p^odji r\n `nodh\o`_ oj ]` `lp\g oj #035 k`m k\mod^dk\io+ jm 0/$ ja oc` #0+334 di ojo\g LCG ]`i`adon amjh oc` Cq\gp\odji ja oc`

K\nn\^cpn`oon L`r Fjh`n rdoc CLCPEV QR?P Nmjbm\h 'LKP \i_ Aji\io+ 1//8(- Ci`mbt n\qdibn amjh \ i`r CLCPEV QR?P m\o`_ cjh`
r`m` `nodh\o`_ oj ]` #3// k`m cjh` k`m t`\m- Q^\gdib ijdn` m`_p^odji oj 0//$ ja oc` `nodh\o`_ ]dgg n\qdibn m`npgon di \i LCG `nodh\o` ja #3/
k`m k\mod^dk\io 'd-`-+ 0/$ ) #3// = #3/(- LKP m`^jhh`i_n ^jind_`mdib \_epnodib oc` n^\gdib ja oc` m`nd_`iod\g i`r ^jinomp^odji LCG q\gp`n
pkji ^jhkg`odji ja oc` \i\gtndn ja oc` ^pmm`io LCG npmq`tn ja k\mod^dk\ion di oc` N?nx m`nd_`iod\g m`omjado kmjbm\hn-
85

P`_p^`_ ijdn` h\t \gnj \kkgt oj `i`mbt `aad^d`io ^gjoc`n r\nc`mn-
86

P`_p^`_ ijdn` amjh _dncr\nc`mn ^jpg_ ]` lp\iodad`_ ocmjpbc oc` npmq`tn ja oc` N?nx kmjbm\h k\mod^dk\ion+ ]po kmdjmdot r\n kg\^`_ ji LCGn
oc\o _`mdq` amjh nc`gg+ c`\odib \i_ ^jjgdib h`\npm`n m\oc`m oc\i \kkgd\i^`n-
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oqnrau ar]hq]pejc MDHo bnki pda L@ DMDQFX RS@Q Gkiao lnkcn]i bkqj` pd]p 50$ kb l]npe_el]jpo
_kjoe`ana` pda _ki^ej]pekj pk ^a lkoepera kran]hh+ _kil]na` pk sd]p pdau pdkqcdp pdau skqh` atlaneaj_a
ej ] jas op]j`]n`,abbe_eaj_u dkia+ sdana]o 1/$ o]e` ep s]o kran]hh jac]pera 'MLQ ]j` Bkj]jp+ 1//8(-

,%-%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Eas opq`eao d]ra ]ooaooa` l]npe_el]jpoy lan_alpekjo kb pda hecdpejc mq]hepu kb BEKo ]j` sdaj ep d]o ^aaj
at]ieja`+ ep d]o okiapeiao ^aaj _ki^eja` sepd hebaol]j kb BEKo lnkre`a` pdnkqcd pda lnkcn]i- Qaoqhpo
bnki pda hepan]pqna ]na ieta` ]j` `ebbe_qhp pk ejpanlnap-

,%-%) CPUP^LW\ A2 AZXRZLV[

Kecdpejc mq]hepu ]llheao pk O@ lnkcn]io pd]p ejop]hh BEKo ]j` KDCo+ ej_hq`ejc pda QMB lnkcn]io+ L]oo
R]ra+ DMDQFX RS@Q Kecdpejc+ pda Lqhpeb]iehu Qapnkbep lnkcn]io+ ]j` pda Kks,Hj_kia napnkbep lnkcn]io-

,%-%* CPNXVVPWOL\TXW[

Va na_kiiaj` ] oejcha ^ajabep bkn ^kpd hecdpejc mq]hepu ]j` hebapeia ]j` na_kiiaj`o qoejc pda kja,peia
klan]pekj ]j` i]ejpaj]j_a 'N%L( ^ajabep lnaoajpa` ej pda L]oo]_dqoappo Rp]pase`a Sa_dje_]h
Qabanaj_a L]jq]h 'SQL( bkn Dopei]pejc R]rejco bnki Djancu Dbbe_eaj_u La]oqnao bkn pda 1/00 lnkcn]i
ua]n+ lnkre`a` ^u pda L]oo]_dqoappo Cal]npiajp kb Djancu Qaokqn_ao 'L]oo]_dqoappo Dha_pne_ ]j` F]o
Djancu Dbbe_eaj_u Onkcn]i @`iejeopn]pkno+ 1/0/(- Sda kja,peia ^ajabep lan BEK ^qh^ kn BEK betpqna
ejop]hha` pdnkqcd lnkcn]io pd]p n]jcao bnki #2-// pk #2-4/ lan BEK ^qh^ kn betpqna+ `alaj`ejc kj pda pula
kb ^qh^ kn betpqna- Sdeo ]llheao pk ]hh kb pda O@oy lnkcn]io pd]p ejop]hh ajancu abbe_eajp hecdpejc 'e-a-+ QMB
lnkcn]io+ L]oo R]ra+ DMDQFX RS@Q Kecdpejc+ pda Lqhpeb]iehu Qapnkbep lnkcn]io+ Kks,Hj_kia napnkbep
lnkcn]io+ ]j` hks,ej_kia jas _kjopnq_pekj lnkcn]io(

Vdeha pda oqnrauo kb lnkcn]i l]npe_el]jpo bkqj` pd]p naolkj`ajpo ]ooecj ] lkoepera r]hqa pk pda hecdpejc
mq]hepu ]j` hebapeia kb lnkcn]i olkjokna` ajancu abbe_eajp hecdpejc '#38 bkn MKH l]npe_el]jpo ]j` #45 bkn KH
l]npe_el]jpo(+ pda N%L ^ajabep eo ] ikna nahe]^ha ]j` opn]ecdpbkns]n` aopei]pa kb hecdpejc MDHo-

Djancu,abbe_eajp hecdpejc pa_djkhkceao oq_d ]o BEKo ]j` KDCo d]ra hkjcan hebapeiao pd]j ej_]j`ao_ajp
hecdpejc- DMDQFX RS@Q BEK ^qh^o h]op ql pk paj peiao hkjcan pd]j ej_]j`ao_ajp ^qh^o+ sdeha KDC ^qh^o
h]op ]p ha]op 04 peiao hkjcan pd]j ej_]j`ao_ajp ^qh^o-

87
Hj ]``epekj pk ajancu ^ehh o]rejco+ l]npe_el]jpo

na]heva bej]j_e]h o]rejco bnki BEKo ej pda bkni kb basan ^qh^ lqn_d]oao `qa pk pdaen hkjcan hecdpejc heba-
@``epekj]hhu+ l]npe_el]jpo ^ajabep ^a_]qoa pdau jaa` pk olaj` haoo peia _d]jcejc hecdp ^qh^o- Sda r]hqa kb
bej]j_e]h o]rejco pk l]npe_el]jpo ej pda bkni kb basan ^qh^ lqn_d]oao ]j` i]ejpaj]j_a _]j ^a `anera` re]
]j ajcejaanejc aopei]pa pd]p ej_hq`ao pda bkhhksejc r]ne]^hao9 lqn_d]oa lne_a lan ^qh^+ ^qh^ hebapeia+
ejop]hh]pekj h]^kn dkqno+ ]j` h]^kn _kop lan dkqn 'e-a- pda r]hqa kb l]npe_el]jp peia olajp _d]jcejc kqp hecdp
^qh^o(- Oqn_d]oa lne_a+ ^qh^ hebapeia+ ]j` ejop]hh]pekj h]^kn dkqno ]na opn]ecdpbkns]n` pk mq]jpebu ]j` hegahu
`k jkp r]nu oecjebe_]jphu bnki kja l]npe_el]jp pk ]jkpdan- K]^kn _kop lan dkqn+ dksaran+ `kao r]nu bnki
kja l]npe_el]jp pk ]jkpdan-

87
cook9..rrr-`i`mbtno\m-bjq.di_`s-^ah>^=kmj_p^on-km[adi_[`n[kmj_p^on
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Barkett et al., (2006)

O]npe_el]jp r]hq]pekj kb pda hkjcan hebapeia ]ook_e]pa` sepd BEKo d]o ^aaj ejraopec]pa` ej pda hepan]pqna re]
l]npe_el]jp oqnrauo- Hj pda 1//5 Mkj,Djancu Hil]_po Dr]hq]pekj bkn Mas Xkng Djancu #i]np lnkcn]io+ bkn
at]ilha+ naolkj`ajpo sdk ksja` BEKo sana ]oga` eb pdau atlaneaj_a` ] lkoepera+ vank+ kn jac]pera
eil]_p sepd nac]n`o pk ^qh^ hebapeia _kil]na` pk ej_]j`ao_ajp hecdp ^qh^o 'j=0/( 'A]ngapp ap ]h-+ 1//5(-
Nran 6/$ kb naolkj`ajpo nalknpa` ] lkoepera eil]_p+ ]nkqj` 0/$ nalknpa` vank eil]_p+ ]j` pda
nai]ej`an ]josana` z`kjyp gjks-{ Vdaj ]oga` pk r]hqa pda lkoepera eil]_p kb ^qh^ hebapeia nah]pera pk
ajancu o]rejco+ pdkoa sdk ej`e_]pa` ] lkoepera eil]_p nalknpa` ]j ]ran]ca kb 44$ kb ajancu o]rejco-
Bkjfkejp ]j]huoeo mqaopekjo ]oga` ej pda o]ia oqnrau kb ]hh naolkj`ajpo '^kpd BEK qoano ]j` jkj,qoano(
naoqhpa` ej ]j ]jjq]h l]npe_el]jp r]hq]pekj kb #0-7/ bkn ^qh^ hebapeia 'j=10(-

NMR and Conant (2009)

@jkpdan opq`u ejraopec]pejc l]npe_el]jp r]hq]pekj kb hkjcan hecdpejc heba eo pda 1//7 Dr]hq]pekj kb
L]oo]_dqoappo Mas Gkiao sepd DMDQFX RS@Q Onkcn]i 'MLQ ]j` Bkj]jp+ 1//8(- Decdpu,kja lan_ajp
kb naolkj`ajpo ^aheara` pd]p pdaen DMDQFX RS@Q dkia lnkre`a` pda MDH kb zhecdpejc heba.mq]hepu+{ sdeha
50$ nalknpa` ] lkoepera eil]_p sepd nac]n` pk zhecdpejc heba.mq]hepu{ bkn ]hh BEKo ej pdaen dkia- Ue] pda
nah]pera r]hq]pekj iapdk`+ ]j ]jjq]h MDH r]hqa kb #033 'kn 25$ kb ^ehh o]rejco( s]o nalknpa` bkn zhecdpejc
heba.mq]hepu{ 'j=52(- Sdeo MDH r]hqa ]__kqjpo bkn ^kpd lkoepera ]j` jac]pera r]hq]pekjo nalknpa` ^u
naolkj`ajpo-

,%.%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Raran]h opq`eao ej pda hepan]pqna d]ra at]ieja` l]npe_el]jp r]hq]pekj kb hkjcan hecdpejc hebapeia re]
l]npe_el]jp oqnrauo- Vdeha pdeo MDH d]o ^aaj ejraopec]pa` bkn lnkcn]io lnkikpejc BEKo+ pdana ]na jk
opq`eao ej pda hepan]pqna ola_ebe_ pk KDC hecdpejc- Lkjapeva` r]hqao kb pdeo MDH d]ra ^aaj aopei]pa` re]
nah]pera r]hq]pekj ]j` _kjfkejp ]j]huoeo iapdk`o- Qah]pera pk kpdan l]npe_el]jp MDHo+ pda MDH kb hecdpejc heba
eo sahh oqepa` bkn ]j ajcejaanejc aopei]pa ]llnk]_d+ ^a_]qoa hecdp ^qh^o d]ra sahh,`k_qiajpa` aopei]pa`
qoabqh hebapeiao ]j` ^qh^ lne_ao- Sdanabkna+ pda MDH kb hecdpejc heba _kqh` hegahu ^a ia]oqna` nahe]^hu re] ]j
ajcejaanejc aopei]pa+ ]o kllkoa` pk pda oqnrau iapdk`o sepd sde_d ep d]o ^aaj aopei]pa` ej pda MDH
hepan]pqna-

,%.%) CPUP^LW\ A2 AZXRZLV[

Kkjcan hecdpejc hebapeia ]llheao pk O@ lnkcn]io pd]p ejop]hh BEKo ]j` KDCo+ ej_hq`ejc pda QMB lnkcn]io+
L]oo R]ra+ DMDQFX RS@Q Kecdpejc+ pda Lqhpeb]iehu Qapnkbep lnkcn]io+ ]j` pda Kks,Hj_kia napnkbep
lnkcn]io-

,%.%* CPNXVVPWOL\TXW[

MLQ na_kiiaj`o ] oejcha ^ajabep bkn ^kpd hecdpejc mq]hepu ]j` hebapeia ]j` na_kiiaj`o qoejc pda kja,
peia klan]pekj ]j` i]ejpaj]j_a 'N%L( ^ajabep lnaoajpa` ej pda L]oo]_dqoappo Rp]pase`a Sa_dje_]h
Qabanaj_a L]jq]h 'SQL( bkn Dopei]pejc R]rejco bnki Djancu Dbbe_eaj_u La]oqnao bkn pda 1/00 lnkcn]i
ua]n+ lnkre`a` ^u pda L]oo]_dqoappo Cal]npiajp kb Djancu Qaokqn_ao 'L]oo]_dqoappo Dha_pne_ ]j` F]o
Djancu Dbbe_eaj_u Onkcn]i @`iejeopn]pkno+ 1/0/(- Sda kja,peia ^ajabep lan BEK ^qh^ kn BEK betpqna
ejop]hha` pdnkqcd lnkcn]io pd]p n]jcao bnki #2-// pk #2-4/ lan BEK ^qh^ kn betpqna+ `alaj`ejc kj pda pula
kb ^qh^ kn betpqna- Sdeo ]llheao pk ]hh kb pda O@oy lnkcn]io pd]p ejop]hh ajancu abbe_eajp hecdpejc 'e-a-+ QMB
lnkcn]io+ L]oo R]ra+ DMDQFX RS@Q Kecdpejc+ pda Lqhpeb]iehu Qapnkbep lnkcn]io+ ]j` pda Kks,Hj_kia
napnkbep lnkcn]io(

Vdeha pda oqnrauo kb lnkcn]i l]npe_el]jpo bkqj` pd]p naolkj`ajpo ]ooecj ] lkoepera r]hqa pk pda hecdpejc
mq]hepu ]j` hebapeia kb lnkcn]i olkjokna` ajancu abbe_eajp hecdpejc '#38 bkn MKH l]npe_el]jpo ]j` #45 bkn KH
l]npe_el]jpo(+ pda N%L ^ajabep eo ] ikna nahe]^ha ]j` opn]ecdpbkns]n` aopei]pa kb hecdpejc MDHo-
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Hj_na]oa` dkia lnklanpu r]hqa eo bnamqajphu na_kcjeva` ]o ] jkj,ajancu ^ajabep ]ook_e]pa` sepd hks,
ej_kia sa]pdanev]pekj lnkcn]io ]j` d]o ]hok ^aaj aopei]pa` bkn jkj,hks,ej_kia lnkcn]io- Djancu,
abbe_eajp dkiao ]na cajan]hhu ikna `aoen]^ha pd]j haoo abbe_eajp dkiao+ l]npe_qh]nhu ^a_]qoa ajancu ^ehho
]na hksan ej ajancu,abbe_eajp dkiao- Sda ^ajabep kb ej_na]oa` lnklanpu r]hqa d]o ^aaj aopei]pa` pdnkqcd
pda r]hqa kb pda ]jpe_el]pa` a]oa kb oahhejc kn najpejc kn+ ej okia _]oao+ ej_na]oa` nao]ha kn najp]h r]hqa-

,%/%( =X_$TWNXVP AZXRZLV[

Raran]h iapdk`o bkn aopei]pejc pda l]npe_el]jp ^ajabep kb ej_na]oa` dkia lnklanpu r]hqa d]ra ^aaj
ailhkua` ej pda hepan]pqna- Sda ikop _kiikjhu ailhkua` aopei]pekj iapdk`+ l]npe_qh]nhu ej pda na_ajp
hepan]pqna+ eo pk r]hqa pda opnq_pqn]h nal]eno i]`a pk dkiao `qnejc hks,ej_kia sa]pdanev]pekj lnkcn]io-
Gkia nal]eno cajan]hhu ej_na]oa ] lnklanpuyo r]hqa+ sde_d nalnaoajpo ] l]npe_el]jp ^ajabep oal]n]pa bnki
]j` ej ]``epekj pk ajancu ^ehh o]rejco- Vdeha pda ^ajabep kb ej_na]oa` dkia lnklanpu r]hqa _kqh`
pdaknape_]hhu ]llhu pk ]hh O@ lnkcn]io ]j` _qopkiano+ pda MDH hepan]pqna d]o n]nahu mq]jpebea` pdeo ^ajabep
bkn jkj,hks,ej_kia _qopkiano ]j` lnkcn]io-

Sda i]fknepu kb MDH r]hq]pekjo bkn ej_na]oa` lnklanpu r]hqa bkqj` ej pda hepan]pqna ]na ^]oa` kj opnq_pqn]h
nal]eno i]`a pk dkiao pdnkqcd hks,ej_kia sa]pdanev]pekj lnkcn]io- Gkia nal]eno ]na kbpaj namqena`
^abkna sa]pdanev]pekj ia]oqnao _]j ^a ejop]hha`- Dt]ilhao kb dkia nal]eno ej_hq`a nal]enejc kn nalh]_ejc
sej`kso ]j` `kkno+ rajpeh]pejc ]ppe_o+ ]j` ej_e`ajp]h nkkb+ s]hh+ ]j` bhkkn nal]eno-

Brown et al. (1993)

Sda 0882 j]pekj]h V@O lnkcn]i ar]hq]pekj aopei]pa` pda r]hqa kb pda ej_na]oa` lnklanpu r]hqao pk ^a
amq]h pk pda saecdpa` j]pekj]h ]ran]ca olajp kj i]pane]ho bkn opnq_pqn]h nal]eno+ sde_d s]o #015 bkn pda
lnkcn]i ua]n qj`an ar]hq]pekj 'Anksj ap ]h-+ 0882(- Sda ]qpdkno kb pda nalknp jkpa` pd]p pda mq]jpepu kb
dkia nal]eno lanbknia` pdnkqcd pda j]pekj]h V@O r]nea` `alaj`ejc kj _hei]pa nacekj+ lnei]nu da]pejc
bqah+ ]j` `sahhejc pula- Hj l]npe_qh]n+ opnq_pqn]h nal]eno k__qnna` ikop bnamqajphu pk dkiao bkqj` ej dkp
nacekjo+ pk dkiao da]pa` ^u c]o+ ]j` pk oejcha,b]iehu `ap]_da` dkiao-

TecMarket Works, SERA, and Megdal Associates (2001)

Sda KHOOS nalknp aopei]pa` ] r]hqa kb #06-7/ lan dkqoadkh` lan ua]n ^]oa` kj pda _kop kb opnq_pqn]h
nal]eno i]`a pk ] l]npe_el]jpyo dkia 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(- Sdeo
]jjq]h MDH r]hqa ]ooqiao ] paj,ua]n ^ajabep dknevkj ]j` ] l]npe_el]jp `eo_kqjp n]pa kb 07$-

Skumatz, Khawaja, and Krop (2010)

@ na_ajp nareas kb pda hepan]pqna bkqj` ]jjq]h l]npe_el]jp ^ajabepo n]jcejc bnki ] bas `khh]no pk ikna pd]j
#1/ lan l]npe_el]jp 'Rgqi]pv+ Jd]s]f]+ ]j` Jnkl+ 1/0/(-

Nevin and Watson (1998)

Nja opq`u bnamqajphu _epa` ej pda hepan]pqna pd]p at]ieja` pda nah]pekjodel ^apsaaj ajancu abbe_eaj_u ]j`
lnklanpu r]hqao eo pd]p kb Marej ]j` V]pokj '0887(- Sdeo opq`u ailhkua` nacnaooekj ik`aho pk aopei]pa
pda nah]pekjodel ^apsaaj bqah atlaj`epqnao ]j` dkia r]hqao- Onklanpu r]hqa `]p] bkn pda opq`u
ej_knlkn]pa` ] r]neapu kb dkia pulao ]j` dkia da]pejc bqaho- Sda ik`ah naoqhpo _kjbenia` pda dulkpdaoeo
pd]p dkia^quano sana sehhejc pk l]u ikna bkn ajancu,abbe_eajp dkiao; ] #0/,#14 ej_na]oa ej lnklanpu
r]hqa bkn aranu #0 `a_na]oa ej ]jjq]h bqah ^ehho s]o nalknpa`- Vdeha pdeo l]npe_qh]n opq`u eo kbpaj _epa` ej
hks,ej_kia MDH hepan]pqna+ ep ]``naooa` jaepdan O@,olkjokna` ajancu abbe_eaj_u lnkcn]io jkn pda hks,
ej_kia lklqh]pekj-
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Riggert et al. (1999)

Sda lnklanpu r]hqa MDH kb #4+302 lan dkia lnaoajpa` ej pda 0888 Uanikjp V@O ar]hq]pekj s]o
aopei]pa` ^u iqhpelhuejc pda ]ran]ca `khh]n ej_na]oa nalknpa` ^u Marej ]j` V]pokj ^u pda ]ran]ca
ajancu o]rejco bnki pda Uanikjp V@O 'Qeccanp ap ]h-+ 0888(- Sdeo MDH aopei]pekj iapdk` ]ooqiao pd]p
sa]pdanev]pekj ej_na]oao ] dkiayo r]hqa ej lnklknpekj pk pda ajancu o]rejco-

Dalhoff (2007)

@ oq^oamqajp Uanikjp V@O nalknp+ dksaran+ op]pa` pd]p+ bkn oaran]h na]okjo+ ep s]o jkp ]llnklne]pa pk
qoa Marej ]j` V]pokjyo nacnaooekj ik`ah pk mq]jpebu ej_na]oa` lnklanpu r]hqao bkn pda Uanikjp V@O
'C]hdkbb+ 1//6(- Aa_]qoa Marej ]j` V]pokjyo ]j]huoeo s]o ^]oa` kj pda _knnah]pekj ^apsaaj bqah _kopo
]j` lnklanpu r]hqa ej ] j]pekj]h o]ilha+ pda 1//6 Uanikjp V@O ar]hq]pkno ]ncqa` pd]p pda ]j]huoeo `e`
jkp ]__kqjp bkn pda b]_p pd]p ajancu qo]ca paj`o pk ^a hksan ej ieh`an _hei]pao ]j` pd]p laklha lh]_a
r]hqa kj jqiankqo ^ajabepo kb naoe`ejc ej ] ieh` _hei]pa 'jkp fqop hksan bqah atlaj`epqnao(- Eqnpdanikna+
pda ]j]huoeo `e` jkp `ena_phu ia]oqna pda _d]jca ej lnklanpu r]hqa bkhhksejc pda ejop]hh]pekj kb ajancu
abbe_eaj_u ia]oqnao- Bkjoamqajphu+ pda lnklanpu r]hqa MDH bkn pda 1//6 Uanikjp V@O s]o r]hqa` ]p
]ran]ca lnkcn]i atlaj`epqnao lan sa]pdaneva` dkqoadkh`- Sda na]okjejc bkn pdeo aopei]pekj iapdk` s]o
pd]p kpdan dkiao ej pda o]ia i]ngap _kqh` ^a eilnkra` ^u ] oeieh]n atlaj`epqna-

Skumatz and Dickerson (1999)

Rgqi]pv ]j` Ce_ganokjyo ]j]huoeo kb MDHo bnki r]nekqo hks,ej_kia sa]pdanev]pekj lnkcn]io '0888(
bkqj` pd]p l]npe_el]jpo n]pa` ej_na]oa` oahhejc lne_a ]o pda pden` ikop eilknp]jp MDH bnki pda lnkcn]io
pd]p ej_hq`a` ejoqh]pekj+ ]bpan _kibknp ]j` ajrenkjiajp]h eil]_p- Hj Luano ]j` Rgqi]pvy ar]hq]pekj kb
iqhpe,b]iehu lnkcn]io+ l]npe_el]jpo ej ]hh,ej_kia iqhpeb]iehu lnkcn]io c]ra ]jpe_el]pa` a]oa kb oahhejc pda
pden` decdaop MDH r]hqa+ ]c]ej bkhhksejc _kibknp ]j` ajrenkjiajp]h eil]_p 'Luano ]j` Rgqi]pv+ 1//5(-
O]npe_el]jpo ej hks,ej_kia iqhpeb]iehu napnkbep lnkcn]io r]hqa` ]jpe_el]pa` a]oa kb oahhejc kn najpejc pk ]j
araj decdan `acnaa+ ]p 06$ kb pda pkp]h MDH r]hqa+ oa_kj` kjhu pk ajrenkjiajp]h eil]_p-

,%/%) ?XW$UX_$TWNXVP AZXRZLV[

@ decd `acnaa kb ajancu abbe_eaj_u ej ] dkia paj`o pk ^a ]j ]ppn]_pera ba]pqna bkn dkia^quano ]j`
najpano- Sdanabkna+ dkiao sepd ajancu,abbe_eajp amqeliajp+ kn dkiao pd]p ]na ^qehp pk ^a ajancu,abbe_eajp+
_]j _kii]j` ] decdan oahhejc kn najp]h lne_a+ ]j` _]j ^a a]oean pk oahh kn najp pd]j oeieh]n dkiao sepd
op]j`]n` abbe_eaj_u+ naoqhpejc ej ] decdan lnklanpu r]hqa-

Rpq`eao odks pd]p l]npe_el]jpo kb ] r]neapu kb lnkcn]io _kjoe`an ]jpe_el]pa` a]oa kb oahhejc kn najpejc kn+
ej okia oqnrauo+ ej_na]oa` nao]ha kn najp]h r]hqa pk ^a ]j eilknp]jp ^ajabep-

Ekn pda psk i]fkn ar]hq]pekjo kb MDHo bnki jas _kjopnq_pekj lnkcn]io ej_hq`a` ej kqn hepan]pqna nareas+
dkiaksjano sana ]oga` ]^kqp pda r]hqa lan ua]n kb ]jpe_el]pejc pdaoa nao]ha ^ajabepo-

Barkett et al. (2006)

Sda RV/DS oqnrau ailhkua` ej Rqiiep Ahqayo MXRDQC@ ar]hq]pekj kb MDHo bnki ] MX DMDQFX RS@Q
Gkiao lnkcn]i 'A]ngapp ap ]h-+ 1//5( ]oga` 01 l]npe_el]jpo ]j` 01 jkj,l]npe_el]jpo sdapdan pdau
]jpe_el]pa` pd]p pdaen jas dkia skqh` ^a a]oean kn d]n`an pk oahh pd]j pdaen lnarekqo dkia- Ret
l]npe_el]jpo ]j` bkqn jkj,l]npe_el]jpo ej`e_]pa` pd]p ep skqh` ^a a]oean pk oahh- Sda kpdan oet l]npe_el]jp
naolkj`ajpo aepdan pdkqcdp ep skqh` ^a pda o]ia kn `e` jkp gjks eb ep skqh` ^a a]oean kn d]n`an pk oahh-
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NMR and Conant (2009)

MLQyo oqnrau kj MDHo bnki L@ DMDQFX RS@Q Gkiao 'MLQ ]j` Bkj]jp+ 1//8( ]oga` sdapdan
l]npe_el]jpo atla_pa` pd]p pdaen dkiao skqh` d]ra ] decdan kn hksan najp]h kn nao]ha r]hqa+ _kil]na` pk
oeieh]n+ op]j`]n`,abbe_eaj_u jas dkiao- Decdpu lan_ajp kb pda naolkj`ajpo o]e` pdau atla_pa` ep pk ^a
decdan-

Vdeha pdaoa naoqhpo oqccaop pd]p ]p ha]op okia ksjano kb DR Gkiao `k ]jpe_el]pa cna]pan a]oa ej oahhejc
pda dkia ^a_]qoa kb pda lnkcn]i+ aopei]pejc pda ]jjq]h r]hqa kb pd]p ]jpe_el]pekj lan l]npe_el]jp eo jkp
opn]ecdpbkns]n`- Rqiiep Ahqayo ar]hq]pekj kb MX DR Gkiao 'A]ngapp ap ]h-+ 1//5( nalknpa` ] r]hqa kb 51$
kb ajancu o]rejco bkn ]jpe_el]pa` a]oa kb oahhejc '#288(+ sdeha oqnraua` l]npe_el]jpo ej pda MLQ
ar]hq]pekj kb L@ DR Gkiao r]hqa` pda ej_na]oa` nao]ha kn najp]h r]hqa ]p 54$ kb ^ehh o]rejco+ kn #148-

@hpdkqcd pda psk opq`eao k^p]eja` oeieh]n naoqhpo bkn pdeo MDH+ ^kpd r]hqao ]na hegahu pk ^a kranaopei]pa`+
bkn oaran]h na]okjo- Eenop+ ]o iajpekja` ej kpdan oa_pekjo+ pda oqnrau `kao jkp ]__kqjp bkn pda b]_p pd]p
sdaj naolkj`ajpo ]na ]oga` pda pkp]h _ki^eja` r]hqa kb ]hh pda MDHo ej pda oqnrau+ pdeo ]ran]ca r]hqa eo
ejr]ne]^hu b]n hksan pd]j pda oqi kb pda r]hqao ceraj ej`ere`q]hhu bkn pda MDHo+ ^kpd ej pdeo oqnrau ]j`
kpdan oeieh]n oqnrauo 'a-c-+ Rgqi]pv+ 1//1(- Hj b]_p+ pda r]hqa Rqiiep Ahqa 'A]ngapp ap ]h-+ 1//5( nalknpa`
bkn aopei]pa` a]oa kb oahhejc '51$ kb ^ehh o]rejco( eo higher pd]j pda ]ran]ca r]hqa ceraj ^u l]npe_el]jpo
bkn all the NEIs combined '36$(.

@hok+ pda r]hqa kb 51$ kb ajancu o]rejco `anera` bnki Rqiiep Ahqayo oqnrau s]o _]h_qh]pa` kjhu bnki pda
bera l]npe_el]jpo sdk d]` o]e` pdau atla_pa` pdaen jas dkia pk ^a a]oean pk oahh pd]j pdaen lnarekqo dkia
'A]ngapp ap ]h-+ 1//5(- Sda oet l]npe_el]jpo sdk o]e` aepdan zo]ia 'jk eil]_p({ kn z`kjyp gjks{ sana jkp
ej_hq`a` ej _]h_qh]pejc pda ]ran]ca r]hq]pekj- Sdanabkna+ pda r]hqa kb 51$ kb ajancu o]rejco `kao jkp
nabha_p pda ]ran]ca r]hqa lan l]npe_el]jp- Eqnpdan+ ^a_]qoa bkqn jkj,l]npe_el]jpo 'sepd op]j`]n`,ajancu
dkiao( pdkqcdp pdaen jas dkiao skqh` oahh ikna a]oehu pd]j pdaen lnarekqo dkiao+ ]j` ^a_]qoa pdau
r]hqa` pdeo ]jpe_el]pekj pk ] cna]pan atpajp '64$ kb ^ehh o]rejco( pd]j `e` l]npe_el]jpo+ ejpanlnap]pekj kb pda
naoqhpo eo `ebbe_qhp-

,%/%* 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Gkia lnklanpu r]hq]pekj `alaj`o kj ] iqhpepq`a kb b]_pkno- Gkh`ejc ]hh kpdan b]_pkno _kjop]jp+ ]j ajancu,
abbe_eajp lnklanpu eo ikna r]hq]^ha pd]j ] haoo abbe_eajp kja- Gksaran+ pda i]cjepq`a ^u sde_d ola_ebe_
ajancu abbe_eaj_u ia]oqnao ej_na]oa ] lnklanpuyo r]hqa d]o jkp ^aaj at]ieja` atpajoerahu ej pda MDH
hepan]pqna- Hjopa]`+ ikop lnklanpu r]hqa MDH aopei]pekjo bkqj` ej pda hepan]pqna ]na ^]oa` kj hks,ej_kia
sa]pdanev]pekj lnkcn]io; pdau ]na aopei]pa` ]o pda ]ran]ca _kop kb i]pane]ho namqena` bkn iejkn
eilnkraiajpo lanbknia` `qnejc dkia sa]pdanev]pekjo- Hp eo na]okj]^ha pk ]ooqia pd]p jaa`a` opnq_pqn]h
nal]eno eilnkra ] dkiayo r]hqa-

Ekn jkj,hks,ej_kia lnkcn]io+ ej_na]oao ej lnklanpu r]hqao d]ra ^aaj ia]oqna` pdnkqcd oqnrauo kb
lnkcn]i l]npe_el]jpo ]o pdaen r]hq]pekj kb pda ]jpe_el]pa` a]oa kb oahhejc.najpejc pdaen dkia- Sdeo d]o ^aaj
bkqj` pk ^a ] b]enhu eilknp]jp oq^fa_pera ^ajabep bkn l]npe_el]pejc dkiaksjano bkn ] r]neapu kb lnkcn]i
pulao+ ej_hq`ejc iqhpeb]iehu napnkbep lnkcn]io+ ]o sahh ]o jas _kjopnq_pekj-

,%/%+ CPUP^LW\ A2 AZXRZLV[

MLQ na_kiiaj`o ]llhuejc pdeo MDH pk pda O@oy hks,ej_kia ]j` jkj,hks,ej_kia napnkbep lnkcn]io-

,%/%, CPNXVVPWOL\TXW[

A]oa` kj pda oqnrauo kb lnkcn]i l]npe_el]jpo+ MLQ na_kiiaj`o kja,peia r]hqa kb #0+887 bkn MKH
l]npe_el]jpo ]j` #838 bkn KH l]npe_el]jpo sdk ejop]hha` odahh ]j` sa]pdanev]pekj ia]oqnao kn da]pejc ]j`
_kkhejc amqeliajp- Sda MDH ]llheao pk pda O@oy hks ej_kia,napnkbep lnkcn]io+ hks,ej_kia jas
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_kjopnq_pekj lnkcn]io+ naoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]io+ naoe`ajpe]h da]pejc ]j` dkp s]pan
lnkcn]io+ ]j` jkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo R]ra+ iqhpe,b]iehu napnkbep lnkcn]io(-

Ekn pda O@oy naoe`ajpe]h jas _kjopnq_pekj lnkcn]i 'jkj,hks,ej_kia(+ MLQ na_kiiaj`o qoejc ]j ]jjq]h
r]hqa kb #61 lan l]npe_el]jp+ pda o_]ha` r]hqa bnki pda Dr]hq]pekj kb pda L]oo]_dqoappo Mas Gkiao sepd
DMDQFX RS@Q Onkcn]i 'MLQ ]j` Bkj]jp+ 1//8(-

88

Sda ar]hq]pekj pa]i na_kiiaj`o nalh]_ejc pda _qnnajp MDH r]hqa qoa` ej pda SQL nalknp sepd pda r]hqao
aopei]pa` ej pdeo nalknp- Sda SQL nalknpo ] kja,peia lnklanpu r]hqa ^ajabep kb #1/-6/ bkn aranu `khh]n ej
ajancu o]rejco+ ^]oa` kj pda Marej ]j` V]pokj '0887( opq`u+ ]j` pda ar]hq]pekj pa]i `kao jkp
na_kiiaj` _kjpejqejc pk qoa pdeo r]hqa-

0//

Djancu lne_ao bhq_pq]pa kran peia+ sepd odknp pani bhq_pq]pekjo ]j` hkjcan,pani 'atla_pa` qls]n`o( pnaj`o-
Sdeo eo l]npe_qh]nhu pnqa bkn lne_ao kb naoe`ajpe]h dkia da]pejc bqaho- Djancu abbe_eaj_u lnkcn]io iepec]pa
pda eil]_p kb ajancu lne_a bhq_pq]pekjo pd]p ]bba_p _qopkianoy ajancu ^ehho+ ^u na`q_ejc pda ]ikqjp kb
ajancu pd]p _qopkiano _kjoqia- Onkcn]i l]npe_el]jpo `anera r]hqa bnki iejeievejc pdaen atlkoqna pk
lne_a ej_na]oao-

0/0

@__kn`ejc pk pda O@oy pdnaa,ua]n aha_pne_ lh]jo+ pda SQB ^ajabep,_kop paop ej_hq`ao Cai]j` Qa`q_pekj
Hj`q_a` One_a Dbba_p 'CQHOD(- CQHOD eo ] ^ajabep na]heva` ^u _kjoqiano bnki pda naolkjoa kb pda oqllhu
i]ngap pk hksana` `ai]j` ]ppne^qp]^ha pk ajancu abbe_eaj_u ia]oqnao- Sda pdnaa,ua]n lh]jo `abeja CQHOD
]o ] na`q_pekj kb lne_ao kb sdkhao]ha ajancu ]j` _]l]_epu i]ngap lne_ao pd]p naoqhp bnki na`q_pekjo ej
`ai]j` ]o ] naoqhp kb ajancu abbe_eaj_u abbknpo 'M]pekj]h Fne` ap ]h+ 1//8(- Sda r]hqa kb CQHOD s]o
aopei]pa` ej pda Avoided Energy Supply Costs in New England: 2011 Report 'Gknj^u ap ]h-+ 1/00( ]j`
qoa` ej pda SQB ^ajabep,_kop paop-

,%0%( CPNXVVPWOL\TXW[

Aa_]qoa pda O@oy pdnaa,ua]n aha_pne_ lh]jo ]j` pda SQB ^ajabep,_kop paop ej_hq`ao CQHOD+ MLQ `kao jkp
na_kiiaj` ]ppailpejc pk mq]jpebu ]j MDH r]hqa ]^kra ]j` ^aukj` sd]p d]o ]hna]`u ^aaj ]__kqjpa` bkn
ej pda Avoided Energy Supply Costs in New England: 2011 Report 'Gknj^u ap ]h-+ 1/00(- MLQ ^ahearao
pd]p CQHOD lnkre`ao pda ^aop aopei]pa kb pda lne_a abba_po na]heva` ^u _kjoqiano-

Gecd ajancu _kopo d]ra ^aaj hejga` sepd ej_na]oa` n]pao kb ik^ehepu ]ikjc hks,ej_kia dkqoadkh`o- Gecd
ajancu ^ehho ha]ra haoo ikjau ]r]eh]^ha bkn kpdan ja_aooepeao- Vdaj ] dkqoadkh`yo ej_kia eo ejoqbbe_eajp pk
_kran ]hh atlajoao+ pda dkqoadkh` eo ikna hegahu pk b]hh ^adej` kj najp ]j` ^a are_pa`- Tpehepu oanre_a
paniej]pekjo `qa pk jkj,l]uiajp _]j naj`an ] dkia qjejd]^ep]^ha+ bkn_ejc epo ejd]^ep]jpo pk ikra-

88
P`n\g` jm m`io\g q\gp` r\n `nodh\o`_ oj ]` `lp\g oj #148 k`m k\mod^dk\io+ jm 07$ ja oc` #0+334 di ojo\g LCG ]`i`adon amjh oc` Cq\gp\odji ja

oc` K\nn\^cpn`oon L`r Fjh`n rdoc CLCPEV QR?P Nmjbm\h 'LKP \i_ Aji\io+ 1//8(- Ci`mbt n\qdibn amjh \ i`r CLCPEV QR?P m\o`_
cjh` r`m` `nodh\o`_ oj ]` #3// k`m cjh` k`m t`\m- Q^\gdib m`n\g` jm m`io\g q\gp` oj 0//$ ja oc` `nodh\o`_ ]dgg n\qdibn m`npgon di \i LCG
`nodh\o` ja #61 k`m k\mod^dk\io 'd-`-+ 07$ ) #3// = #61(-
0//

?^^jm_dib oj oc` L`qdi \i_ U\onjixn nop_t+ oc` di^m`\n` di oc` kmjk`mot q\gp` ajm \i `i`mbt `aad^d`io cjh` dn _`mdq`_ amjh oc` `sk`^o`_
`i`mbt n\qdibn- Rc` ji` odh` di^m`\n` di kmjk`mot q\gp` m`km`n`ion oc` ^pmm`io q\gp` ja oc` nom`\h ja `sk`^o`_ `i`mbt n\qdibn- Rj lpjo` oc`
\pocjmn9 !Rc`n` adi_dibn kmjqd_` nomjib `qd_`i^` oc\o oc` h\mf`o q\gp` ja `i`mbt, `aad^d`io cjh`n m`ag`^on kmje`^o`_ ap`g n\qdibn _dn^jpio`_ \o
oc` \q`m\b` cjh` ]pt`mxn \ao`m,o\s hjmob\b` dio`m`no m\o` 'L`qdi \i_ U\onji+ 0887+ k- 3/6(-! @`^\pn` `i`mbt n\qdibn \m` \gm`\_t \^^jpio`_
ajm+ oj ^jpio oc` di^m`\n` di kmjk`mot q\gp` oc\o dn \oomd]po`_ oj oc` n\h` `i`mbt n\qdibn rjpg_ ]` _jp]g` ^jpiodib ja ]`i`adon-
0/0

Q`` ?kk`i_ds A9 ?__dodji\g Jdo`m\opm` P`qd`r`_ ajm Q`g`^o LCGn ajm \ m`qd`r ja nop_d`n oc\o c\q` `s\hdi`_ k\mod^dk\io q\gp\odji ja
]paa`mdib apopm` `i`mbt kmd^` di^m`\n`n-
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Enamqajp nahk_]pekj naoqhpo ej `ena_p ]j` ej`ena_p _kopo pk hks,ej_kia b]ieheao- Cena_p _kopo ej_hq`a pda
peia+ abbknp+ ]j` atlajoao ej_qnna` ej ikrejc- @j ej`ena_p _kop e`ajpebea` ej pda hepan]pqna eo pda `eonqlpekj
ej _deh`najyo a`q_]pekj ]ook_e]pa` sepd bnamqajp nahk_]pekj- @o _epa` ej Jd]s]f] ap ]h- '0888(+ ] 0873
M]pekj]h R_eaj_a ]j` K]s Bajpan opq`u ej Oajjouhr]je] bkqj` pd]p hks,ej_kia dkqoadkh`o sana pdnaa
peiao ]o hegahu pk ikra ]o jkj,hks,ej_kia dkqoadkh`o+ ]j` pd]p pda decd o_dkkh `nkl,kqp n]pa kb bnamqajp
ikrano s]o bkqn peiao pda ]ran]ca- Gks]p ]j` Nllajdaei '0888( e`ajpebu pdnaa s]uo ej sde_d ajancu
abbe_eaj_u lnkcn]io _]j dahl na`q_a ik^ehepu+ ej_hq`ejc bnaaejc ql bqj`o pk l]u najp ]j` kpdan namqena`
dkqoejc _kopo+ `a_na]oejc pda hegahedkk` kb oanre_a paniej]pekjo+ ]j` naokhrejc `]jcankqo lnk^haio sepd
da]pejc ouopaio kn ^qeh`ejc opnq_pqnao pd]p iecdp kpdanseoa bkn_a ] dkqoadkh` pk ikra-

Qaoa]n_d hejgejc ej_na]oa` ik^ehepu ]j`.kn dkiahaoojaoo sepd qj]bbkn`]^ha ajancu _kopo ej`e_]pao pd]p
`a_na]oejc pda ajancu ^qn`aj kb hks,ej_kia dkqoadkh`o i]gao ikna bqj`o ]r]eh]^ha sepdej pda
dkqoadkh` ^q`cap bkn najp ]j` ajancu ^ehho+ pdanabkna dahlejc hks,ej_kia dkqoadkh`o op]u ej pdaen _qnnajp
dkiao- Aa_]qoa pda ajancu o]rejco bnki pda lnkcn]io ]na ]hna]`u _kqjpa` ]o ] ^ajabep ^u pda O@o+ pk
_kqjp ]``epekj]h ^ajabepo pd]p `anera bnki pdaoa ajancu o]rejco skqh` ]ikqjp pk `kq^ha _kqjpejc-
Sdanabkna+ MLQ `kao jkp na_kiiaj` mq]jpebuejc pda ^ajabepo kb na`q_a` n]pao kb ik^ehepu ]j`
dkiahaoojaoo- Sdeo eo jkp pk o]u pd]p hks,ej_kia dkqoadkh`o `k jkp ^ajabep bnki na`q_a` ajancu
^qn`ajo+ ^qp n]pdan pd]p pda ^ajabepo ]na ]hna]`u ]__kqjpa` bkn- @ nareas kb pda hepan]pqna hejgejc ajancu
_kopo sepd ik^ehepu ]j` dkiahaoojaoo _]j ^a bkqj` ej @llaj`et B9 @``epekj]h Kepan]pqna Qareasa` bkn
Raha_p MDHo-

,%('%( CPNXVVPWOL\TXW

Sda lnei]nu ia_d]jeoi ^u sde_d ajancu abbe_eaj_u lnkcn]io na`q_a pda ej_e`aj_a kb hks,ej_kia ik^ehepu
]j`.kn dkiahaoojaoo eo pdnkqcd pda ajancu ^ehh o]rejco- Sda ajancu ^ehh o]rejco nalnaoajp ]``epekj]h
`khh]no pd]p _]j ^a lqp pks]n` najp ]j` ajancu ^ehho- Gksaran+ l]npe_el]jp ajancu ^ehh o]rejco ]na ]hna]`u
]__kqjpa` bkn ^u pda O@o ej pda @DRB opq`u ]j` SQB paop- U]hqejc pda MDH kb na`q_a` ik^ehepu ]j`
dkiahaoojaoo ]ppne^qp]^ha pk ajancu abbe_eaj_u lnkcn]io eo abba_perahu `kq^ha _kqjpejc pda ajancu ^ehh
o]rejco- Sdanabkna+ MLQ `kao jkp na_kiiaj` mq]jpebuejc pda r]hqa kb pdeo MDH-

0/1

103

Sk pda atpajp pd]p DMDQFX RS@Q `eods]odano ]j` p]jghaoo s]pan da]pano qoa haoo s]pan pd]j
_kjrajpekj]h ]hpanj]perao+ l]npe_el]jpo _]j ^ajabep bnki ] `a_na]oa ej pdaen s]pan ]j` oasan ^ehho- Ekn
`eods]odano+ pda i]cjepq`a kb s]pan ^ehh o]rejco pk ] ceraj l]npe_el]jp `alaj`o kj sdapdan ] jkj,
DMDQFX RS@Q `eods]odan skqh` d]ra ^aaj ejop]hha` sepdkqp pda lnkcn]i+ ]j` eb ok+ pda `ebbanaj_a ej
pda ]ikqjp kb s]pan qoa` ^apsaaj pda DMDQFX RS@Q `eods]odan ]j` pda jkj,DMDQFX RS@Q
`eods]odan pd]p skqh` d]ra ^aaj ejop]hha` ej pda ]^oaj_a kb pda lnkcn]i- Dopei]pejc pda ]jjq]h r]hqa kb
pdeo MDH bkn `eods]odano eo ] opn]ecdpbkns]n` ajcejaanejc aopei]pa ejrkhrejc pda bkhhksejc r]ne]^hao9
]jjq]h `eods]odan _u_hao+ pda mq]jpepu kb s]pan o]ra` lan _u_ha ^u pda jas `eods]odan+ ]j` pda _kop kb
s]pan- Rasan _kopo qoa ] oeieh]n ]hcknepdi kb ]jjq]h `eods]odan _u_hao+ pda mq]jpepu kb s]pan o]ra` lan
_u_ha ^u pda jas `eods]odan+ ]j` pda oasan _kopo-

Ekn s]pan o]rejco ]ppne^qp]^ha pk s]pan da]pano+ s]pan qo]ca eo hegahu pk ^a nah]pa` pk pda `eop]j_a ^apsaaj
pda s]pan da]pan ]j` pda b]q_ap kn ]llhe]j_a pk sde_d ep oqllheao dkp s]pan- Hb l]npe_el]jpo `k jkp d]ra pk
nqj ] dkp b]q_ap p]l ]j` s]ep bkn pda s]pan pk s]ni ql+ pdaj pdau _]j lkpajpe]hhu _qp `ksj kj pdaen s]pan
^ehho-

0/1
Ga `i`mbt ]dgg n\qdibn \m` ijo ^jpio`_+ r` m`^jhh`i_ oc\o ]dgg n\qdibn ]` ^jpio`_ m\oc`m oc\i ^jpiodib oc` ]`i`adon oc\o _`mdq` amjh ]dgg

n\qdibn-
0/2

@`^\pn` ^gjoc`n r\nc`mn \m` ijo \hjib oc` h`\npm`n di^gp_`_ di oc` N?nx kmjbm\hn+ ocdn gdo`m\opm` m`qd`r _j`n ijo di^gp_` \ _dn^pnndji
ja r\o`m n\qdibn \oomd]po\]g` oj `i`mbt,`aad^d`io ^gjoc`n r\nc`mn-
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L]ju opq`eao d]ra at]ieja` pda l]npe_el]jp r]hqa kb s]pan o]rejco bnki ia]oqnao oq_d ]o hks,bhks
odksanda]`o ]j` b]q_ap ]an]pkno+ ^qp bas d]ra bk_qoa` kj DMDQFX RS@Q `eods]odano- Nja opq`u
]j]huvejc pda jkj,ajancu ^ajabepo ]neoejc bnki DMDQFX RS@Q ]llhe]j_ao ej B]hebknje] aopei]pa` pd]p pda
r]hqa kb ]jjq]h s]pan o]rejco bnki DMDQFX RS@Q `eods]odano s]o #0-54 lan l]npe_el]jp 'Dmqelkeoa
Bkjoqhpejc+ 1//0(- Sdeo MDH r]hqa s]o k^p]eja` ^u iqhpelhuejc aopei]pao kb pda bkhhksejc9 s]pan o]rejco
'ej c]hhkjo( ^apsaaj _kjrajpekj]h ]j` DMDQFX RS@Q `eods]odano; `eods]odan _u_hao lan ua]n; ]j`
_kop kb s]pan lan c]hhkj- @j eilknp]jp _kjoe`an]pekj jkpa` ej pda nalknp eo pd]p DMDQFX RS@Q
`eods]odano `k jkp ja_aoo]nehu qoa haoo s]pan pd]j _kjrajpekj]h ik`aho+ `qa pk pda okeh oajokno pdau
_kjp]ej- Ekn at]ilha+ pda ]qpdkno jkpa` pd]p okeh,oajoejc `eods]odano qoa ^apsaaj 3-8 ]j` 7-4 c]hhkjo
lan hk]`+ `alaj`ejc kj dks okeha` pda `eodao ]na- Hj kn`an pk mq]jpebu pda MDH r]hqa+ ]ran]ca s]pan
qo]ca `]p] bkn DMDQFX RS@Q ]j` _kjrajpekj]h `eods]odano s]o k^p]eja` bnki pda Cal]npiajp kb
Djancu- Sda aopei]pa` jqi^an kb _u_hao lan ua]n qoa` pk aopei]pa pda lnkcn]i,harah ajancu o]rejco s]o
]llhea` ej pda bkniqh] bkn aopei]pejc pda MDH kb l]npe_el]jp s]pan o]rejco- Sda h]op _kilkjajp pk pda MDH
_]h_qh]pekj+ naoe`ajpe]h s]pan n]pao+ s]o aopei]pa` ^u ]ran]cejc pda n]pao bnki pda s]pan qpehepeao sepdej pda
nahar]jp oanre_a pannepknu-

Mkj,ajancu eil]_po kb p]jghaoo dkp s]pan da]pano d]ra oah`ki ^aaj `eo_qooa` ej pda hepan]pqna- Sk kqn
gjksha`ca pdau d]ra jaran ^aaj ikjapeva`- @ 1//5 oqnrau kb l]npe_el]jpo ej ] L]oo]_dqoappo p]jghaoo
s]pan da]pan lnkcn]i bkqj` pd]p o]peob]_pekj sepd p]jghaoo s]pan da]pano i]u ^a ]ook_e]pa` sepd pda
`eop]j_a ^apsaaj pda s]pan da]pan ]j` pda lnei]nu b]q_ap kn ]llhe]j_a pk sde_d ep oqllheao dkp s]pan
'MLQ+ 1//5(- Ekn at]ilha+ naolkj`ajpo sdk nalknpa` pd]p pdaen p]jghaoo s]pan da]pan s]o aepdan _hkoan
pk kn pda o]ia `eop]j_a bnki pda lnei]nu b]q_ap kn ]llhe]j_a pd]j pdaen kh` s]pan da]pan sana ikna hegahu
pk ^a o]peobea` sepd pda ]ikqjp kb peia ep pkkg dkp s]pan pk _kia kqp kb pda b]q_ap '0//$ ]j` 74$+
naola_perahu+ sana o]peobea` kn atpnaiahu o]peobea`+ ranoqo 45$ ]ikjc pdkoa sdkoa s]pan da]pano ]na
b]npdan ]s]u(- O]npe_el]jpo sana ]hok ]oga` eb pdau qoa` ikna+ haoo+ kn pda o]ia ]ikqjp kb dkp s]pan pd]j
^abkna l]npe_el]pejc ej pda lnkcn]i- @llnktei]pahu pdnaa,mq]npano kb naolkj`ajpo aopei]pa` pd]p pdau qoa`
pda o]ia ]ikqjp kb dkp s]pan ]o sdaj pdau d]` ] opkn]ca p]jg s]pan da]pan+ sdeha ]llnktei]pahu 01$
nalknpa` qoejc ikna dkp s]pan ]j` 01$ nalknpa` qoejc haoo dkp s]pan- MDH r]hqao sana jkp mq]jpebea` ej
pdeo nalknp-

,%((%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sda r]hqa pk l]npe_el]jpo kb na`q_a` s]pan qo]ca _]j ^a _]h_qh]pa` qoejc ] opn]ecdpbkns]n` ajcejaanejc
_]h_qh]pekj- MDH r]hq]pekjo ej pda hepan]pqna bkn na`q_a` s]pan qo]ca bnki DMDQFX RS@Q `eods]odano
d]ra ^aaj aopei]pa` re] pdeo iapdk`- Sda jkj,ajancu eil]_p kb na`q_a` s]pan qo]ca naoqhpejc bnki
p]jghaoo dkp s]pan da]pano d]o n]nahu ^aaj ejraopec]pa`- Nja opq`u kj s]pan qo]ca kb DMDQFX RS@Q
ranoqo jkj,DMDQFX RS@Q `eods]odano bkqj` pd]p pda bknian `e` jkp ja_aoo]nehu qoa haoo s]pan pd]j
pda h]pan- @o kb @qcqop 1//8+ dksaran+ DMDQFX RS@Q mq]hebea` `eods]odano ]na namqena` pk qoa 4-7
c]hhkjo kb s]pan lan _u_ha kn haoo-

0/3
C]p] kj s]pan qo]ca kb pda jas ]j` kh` `eods]odano bkn na^]pa ]j`

napnkbep lnkcn]io eo atlajoera pk _khha_p; pdanabkna+ MDH aopei]pao d]ra cajan]hhu ^aaj ^]oa` kj ]ran]ca
s]pan qo]ca bkn nahar]jp `eods]odan ik`aho- Aa_]qoa l]npe_el]jp s]pan n]pao ]na ] _kilkjajp ej pda
bkniqh]+ pda r]hqa kb pdeo MDH eo oajoepera pk hk_]h s]pan n]pao ]j` lne_ejc opnq_pqnao-

,%((%) CPUP^LW\ A2 AZXRZLV[

Sda jkj,ajancu ^ajabep kb na`q_a` s]pan qo]ca bnki `eods]odano ]j` p]jghaoo dkp s]pan da]pano ]llheao
pk O@ lnkcn]io pd]p eilhaiajp DMDQFX RS@Q `eods]odano ]j` p]jghaoo s]pan da]pano- Sdaoa
lnkcn]io ej_hq`a pda QMB lnkcn]io ]j` pda naoe`ajpe]h da]pejc ]j` dkp s]pan amqeliajp lnkcn]i-

0/3
cook9..`i`mbtno\m-^pnoc`gk-^jh.^bd,]di.`i`mbtno\m-^ab.kck.`i_pn`m.no_[\_k-kck>k[a\ld_=1428%k[^m`\o`_=0036871666
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a. Dishwashers

MLQ na_kiiaj`o mq]jpebuejc l]npe_el]jp s]pan o]rejco ^u qoejc pda ]jjq]h s]pan o]rejco r]hqa bnki pda
1/0/ L]oo]_dqoappo Sa_dje_]h Qabanaj_a L]jq]h 'SQL( bkn Dopei]pejc R]rejco bnki Djancu Dbbe_eaj_u
La]oqnao bkn ]j DMDFX RS@Q `eods]odan kb 32/ c]hhkjo lan ua]n

0/4
]j` iqhpelhuejc ^u pda ]ran]ca

_kop kb s]pan lan c]hhkj ej L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_
Djancu Dbbe_eaj_u Oh]j '#/-//25 lan c]hhkj( bkn ]j ]jjq]h MDH r]hqa kb #0-44 lan `eods]odan- Sda
]hcknepdi eo ]o bkhhkso9

" 32/ c]hhkjo 'aopei]pa` ]jjq]h s]pan o]rejco lan DMDQFX RS@Q `eods]odan( ) #/-//25
']ran]ca _kop kb s]pan lan c]hhkj ej L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp
Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu Dbbe_eaj_u Oh]j(

MLQ na_kiiaj`o qoejc pda o]ia bkniqh] bkn oasan o]rejco ]j` qoejc ]j ]ran]ca oasan n]pa kb
#/-//4/ lan c]hhkj ]o nalknpa` ej pda L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu
Dbbe_eaj_u Oh]j bkn ]j ]jjq]h MDH r]hqa kb #1-04 lan `eods]odan- Sda ]hcknepdi eo ]o bkhhkso9

" 32/ c]hhkjo 'aopei]pa` ]jjq]h s]pan o]rejco lan DMDQFX RS@Q `eods]odan( ) #/-//4/
']ran]ca _kop kb oasan]ca lan c]hhkj ej L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp
Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu Dbbe_eaj_u Oh]j(

b. Tankless Water Heaters

Cqa pk pda h]_g kb ejbkni]pekj ej pda hepan]pqna+ ep eo qj_ha]n dks oecjebe_]jp pda MDH kb s]pan qo]ca
]ook_e]pa` sepd p]jghaoo s]pan da]pano iecdp ^a- Sda mq]jpepu kb s]pan na`q_a` eo vank+ ikna kn haoo+
`alaj`ejc kj pda hk_]pekj kb pda jas s]pan da]pan _kil]na` pk pda kh` kja- Eqnpdan+ ^a_]qoa kb pda
nah]perahu hks _kop kb s]pan ']ran]ca L]oo]_dqoappo _kop kb #/-//25 lan c]hhkj(; pdeo MDH eo hegahu pk ^a hks
ej r]hqa ]j` hegahu `kao jkp s]nn]jp pda _kopo kb lnei]nu `]p] _khha_pekj- Hb pda O@o ]na ejpanaopa` ej
mq]jpebuejc epo r]hqa+ MLQ na_kiiaj`o pda bkhhksejc ]hcknepdio9

" ']ran]ca jqi^an kb c]hhkjo kb s]pan bhksejc `ksj pda `n]ej s]epejc bkn dkp bnki pn]`epekj]h
s]pan da]pano , ]ran]ca jqi^an kb c]hhkjo kb s]pan bhksejc `ksj pda `n]ej s]epejc bkn dkp
bnki p]jghaoo s]pan da]pano( ) #/-//25 ']ran]ca _kop kb s]pan lan c]hhkj ej L]oo]_dqoappo
nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu Dbbe_eaj_u Oh]j(

" ']ran]ca jqi^an kb c]hhkjo kb s]pan bhksejc `ksj pda `n]ej s]epejc bkn dkp bnki pn]`epekj]h
s]pan da]pano , ]ran]ca jqi^an kb c]hhkjo kb s]pan bhksejc `ksj pda `n]ej s]epejc bkn dkp
bnki p]jghaoo s]pan da]pano( #/-//4/ ']ran]ca _kop kb oasan]ca lan c]hhkj ej L]oo]_dqoappo
nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu Dbbe_eaj_u Oh]j(

Aa_]qoa pda mq]jpepu kb s]pan bhksejc `ksj pda `n]ej sdeha l]npe_el]jpo ]na s]epejc bkn pda s]pan pk
^a_kia dkp `alaj`o kj pda `eop]j_a ^apsaaj pda s]pan da]pan ]j` pda lkejp kb qoa+ pdaoa `]p] ]na hegahu
pk ^a atpnaiahu `ebbe_qhp pk _khha_p-

Vdeha na`q_a` `apancajp qo]ca ]ook_e]pa` sepd DMDQFX RS@Q _hkpdao s]odano d]o ^aaj ]``naooa` ej
pda MDH hepan]pqna+ `apancajp qo]ca ]ook_e]pa` sepd DMDQFX RS@Q `eods]odano d]o jkp- Hj b]_p+ pdana eo

0/4
Rc` \iip\g r\o`m n\qdibn amjh \i CLCEV QR?P _dncr\nc`m r\n _`mdq`_ amjh oc` Ciqdmjih`io\g Nmjo`^odji ?b`i^t '1/0/(- Jda` At^g`

Ajno Cnodh\o` ajm CLCPEV QR?P P`nd_`iod\g Bdncr\nc`m- Gio`m\^odq` Cs^`g Qkm`\_nc``o ajpi_ \o

cook9..rrr-`i`mbtno\m-bjq.d\.]pndi`nn.]pgf[kpm^c\ndib.]kn\qdibn[^\g^.A\g^pg\ojmAjinph`mBdncr\nc`m-sgn
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jk are`aj_a ej pda hepan]pqna pd]p DMDQFX RS@Q `eods]odano namqena haoo `apancajp pd]j jkj,DMDQFX
RS@Q `eods]odano- Vdana `apancajp o]rejco d]ra ^aaj ejraopec]pa` bkn _hkpdao s]odano+ ep d]o ^aaj
bkqj` pd]p pda MDH ]ook_e]pa` sepd `apancajp qo]ca _]j ^a aepdan lkoepera kn jac]pera- Ekn at]ilha+ kja
opq`u bkqj` pd]p l]npe_el]jpo sdk _kjpejqa` pk qoa _kjrajpekj]h _hkpdao `apancajp ej pdaen jas DMDQFX
RS@Q _hkpdao s]odano ^ajabepa` ^a_]qoa pdau qoa` haoo `apancajp lan hk]` ]j` pdanabkna o]ra` kj pda
_kop kb `apancajp 'Dmqelkeoa+ 1//0(- Gksaran+ pda o]ia opq`u bkqj` pd]p l]npe_el]jpo pd]p osep_da` pk
decd abbe_eaj_u 'GD( `apancajp ]_pq]hhu olajp ikna ikjau ^a_]qoa pda GD `apancajp s]o ikna atlajoera
lan hk]` pd]j _kjrajpekj]h `apancajpo-

,%()%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Capancajp qo]ca bkn ajancu,abbe_eajp `eods]odano d]o jkp ^aaj ]``naooa` ej pda MDH hepan]pqna- Hp eo
qj_ha]n sdapdan `apancajp qo]ca ]ook_e]pa` sepd ajancu,abbe_eajp `eods]odano `ebbano bnki pd]p kb jkj,
ajancu,abbe_eajp `eods]odano- Capaniejejc pda bej]j_e]h eil]_p pk l]npe_el]jpo bnki ] `ebbanaj_a ej
`apancajp qoa namqenao `apaniejejc jkp kjhu pda na_kiiaj`a` `apancajp `ko]cao ]j` ]ook_e]pa` _kopo
bkn ^kpd DMDQFX RS@Q ]j` jkj,DMDQFX RS@Q `eods]odano+ ^qp ]hok `apaniejejc pda atpajp pk sde_d
l]npe_el]jpo ]_pq]hhu bkhhks pda na_kiiaj`a` `apancajp `ko]cao-

,%()%) CPUP^LW\ A2 AZXRZLV[

Ceods]odan `apancajp qo]ca eo nahar]jp pk pda QMB lnkcn]io pd]p ejop]hh `eods]odano-

,%()%* CPNXVVPWOL\TXW

Cqa pk pda h]_g kb ejbkni]pekj ej pda hepan]pqna+ ep eo qj_ha]n sdapdan `apancajp qo]ca `ebbano ^apsaaj
DMDQFX RS@Q ]j` jkj,DMDQFX RS@Q `eods]odano+ ]j` eb ep `kao+ dks oecjebe_]jp pda MDH kb
`apancajp qo]ca ]ook_e]pa` sepd DMDQFX RS@Q `eods]odano iecdp ^a- Eqnpdanikna+ ^a_]qoa pda kjhu
O@ lnkcn]i lnkikpejc pda ejop]hh]pekj kb DMDQFX RS@Q `eods]odano eo pda naoe`ajpe]h jas _kjopnq_pekj
lnkcn]i+ pda ^]oaheja _kil]neokj bkn `apancajp qo]ca skqh` ^a ] jas+ jkj,DMDQFX RS@Q `eods]odan-
Vdeha pda `ebbanaj_a ej `apancajp namqenaiajpo ^apsaaj ]j kh`an qjep ]j` ] jas DMDQFX RS@Q
`eods]odan i]u ^a oecjebe_]jp ajkqcd pk s]nn]jp ejraopec]pekj+ ep eo qjhegahu pd]p pda `ebbanaj_a ej
`apancajp qo]ca ^apsaaj ] jas+ jkj,DMDQFX RS@Q `eods]odan ]j` ] jas DMDQFX RS@Q
`eods]odan skqh` s]nn]jp pda _kop kb ejraopec]pekj- MLQ `kao jkp na_kiiaj` mq]jpebuejc pda MDH kb
`eods]odan `apancajp ]p pdeo peia-

Ckiaope_ dkp s]pan 'CGV( ia]oqnao oq_d ]o hks bhks odksanda]`o ]j` b]q_ap ]an]pkno na`q_a pda
]ikqjp kb s]pan pd]p bhkso pdnkqcd odksanda]`o ]j` b]q_apo- Sdanabkna+ ej ]``epekj pk pda ajancu
o]rejco `anera` bnki CGV ia]oqnao+ l]npe_el]jpo _]j ^ajabep bnki ] `a_na]oa ej pdaen s]pan ]j` oasan
^ehho- @ opn]ecdpbkns]n` ajcejaanejc ]hcknepdi _]j ^a qoa` pk aopei]pa pda r]hqa kb pda MDH kb s]pan ]j`
oasan ^ehh o]rejco bnki hks bhks odksanda]`o ]j` b]q_ap ]an]pkno- Sda namqeoepa r]ne]^hao bkn mq]jpebuejc
pda ]jjq]h MDH r]hqa bkn hks bhks odksanda]`o ej_hq`a pda lna, ]j` lkop,napnkbep odksanda]` bhks n]pao+
pda ]ikqjp kb peia pda odksan eo ej qoa lan ua]n+ ]j` pda _kopo kb s]pan ]j` oasan- Reieh]nhu+ pda
r]ne]^hao namqena` pk mq]jpebu pda ]jjq]h MDH r]hqa bkn b]q_ap ]an]pkno ]na pda lna, ]j` lkop,napnkbep b]q_ap
bhks n]pao+ pda ]ikqjp kb peia pda b]q_ap eo ej qoa lan ua]n+ ]j` s]pan ]j` oasan _kopo- Hp eo eilknp]jp pk
jkpa pd]p bkn behhejc ]llhe_]pekjo+ oq_d ]o behhejc ^]pdpq^o bkn ^]pdejc kn lkpo pk _kkg sepd+ ] beta` mq]jpepu kb
s]pan eo namqena` ]j` pdanabkna jk lkop,napnkbep s]pan ^ehh o]rejco sehh ^a ]_deara`-

Skumatz and Dickerson (1997 and 1999)

D]nhean aopei]pao kb pda l]npe_el]jp,lanola_pera MDH kb s]pan o]rejco bnki CGV ia]oqnao ]na lnkre`a` ^u
Rgqi]pv ]j` Ce_ganokj '0886 ]j` 0888(- Rgqi]pv ]j` Ce_ganokj '0886( aopei]pa` ] n]jca kb #7-//,
#00/-// lan ua]n ej s]pan ]j` oasan ^ehh o]rejco lan dkqoadkh` bnki odksanda]` ]j` b]q_ap ]an]pkn
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napnkbepo ^]oa` kj pda hks,ej_kia Uajpqna O]npjano Oehkp 'UOO( Onkcn]i ej B]hebknje]- Sda UOO aopei]pa
s]o ^]oa` kj aopei]pao kb na`q_a` s]pan qoa bnki odksanda]`o ]j` b]q_ap ]an]pkno+ pda jqi^an kb
odksanda]`o ]j` ]an]pkno ejop]hha` lan `sahhejc+ ]j` s]pan ]j` oasan n]pao bkn R]j En]j_eo_k ]j` R]j
Ikoa+ B@- Sda ]qpdkno jkpa` pd]p pda se`a n]jca pdau lnaoajpa` bkn pda r]hqa kb pdeo MDH ehhqopn]pao epo
lkpajpe]h r]ne]^ehepu ceraj ]hpanj]pera ]ooqilpekjo+ ]j` pda pd]p pda decd aj` kb pda n]jca nabha_po pda b]_p
pd]p hk_]h s]pan n]pao _]j r]nu ^u ] b]_pkn kb paj ]_nkoo pda j]pekj- @ `ebbanajp hks,ej_kia sa]pdanev]pekj
lnkcn]i ej B]hebknje] ar]hq]pa` ^u Rgqi]pv ]j` Ce_ganokj '0888( ueah`a` ] oi]hhan ^ajabep n]jca kb
#3-11,#46-86-

Riggert et al. (1999)

Sda ar]hq]pekj kb pda ajancu ]j` jkj,ajancu eil]_po kb Uanikjpyo Va]pdanev]pekj @ooeop]j_a Onkcn]i
`anera` ] s]pan ]j` oasan o]rejco ^ajabep kb #0/ lan l]npe_el]jp lan ua]n ^]oa` kj pda aopei]pao
`arahkla` ^u pda ar]hq]pekj kb pda UOO lnkcn]i 'Qeccanp ap ]h-+ 0888(-

TecMarket Works, SERA, and Megdal Associates (2001)

@j ]jjq]h MDH r]hqa kb #00-56 lan dkqoadkh` ej s]pan _kop o]rejco bnki hks bhks odksanda]`o ]j`
b]q_ap ]an]pkno s]o aopei]pa` ej pda 1//0 B]hebknje] KHOOS nalknp 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h
@ook_e]pao+ 1//0(- Sdeo MDH r]hqa s]o ^]oa` kj aopei]pao kb pda ]jjq]h s]pan o]rejco lan odksanda]`
]j` b]q_ap ]an]pkn+ pda jqi^an kb odksanda]`o ]j` b]q_ap ]an]pkno ejop]hha`+ ]j` pda _kop kb s]pan-
Dopei]pao kb pda mq]jpepu kb s]pan o]ra` lan odksanda]` ]j` b]q_ap ]an]pkn sana k^p]eja` bnki s]pan
_kjoanr]pekj ]j` qpehepu hepan]pqna- Sda ejbkni]pekj qoa` pk aopei]pa pda _kop kb s]pan lan qjep s]o
c]pdana` re] oqnrauo kb B]hebknje] s]pan qpehepeao- Hj ]``epekj pk s]pan n]pao+ pda ]qpdkno _khha_pa`
ejbkni]pekj kj s]opas]pan n]pao ]j` `eo_qooa` pda lkpajpe]h bkn s]opas]pan n]pao pk ^a ej_hq`a` ej pda
aopei]pekj kb pdeo MDH- Gksaran+ s]opas]pan o]rejco ]ook_e]pa` sepd s]pan,o]rejc ia]oqnao sana
at_hq`a` bnki pda KHOOS MDH aopei]pa `qa pk pda b]_p pd]p i]ju s]opas]pan qpehepeao ej B]hebknje] _d]nca
beta` n]pao pd]p `k jkp r]nu sepd _kjoqilpekj- Qaoqhpo bnki oqnrau ejbkni]pekj _khha_pa` pk `apanieja jap
s]pan o]rejco bnki ejop]hha` b]q_ap ]an]pkno ]j` hks bhks odksanda]`o ej`e_]pa` pd]p pdaoa ia]oqnao ]na
habp ej lh]_a ]j ]ran]ca kb pdnaa ua]no- Sdanabkna+ pda ]ooqia` ^ajabep lanek` bkn pda MDH kb s]pan _kop
o]rejco bnki hks bhks odksanda]`o ]j` b]q_ap ]an]pkno ej pda KHOOS nalknp eo pdnaa ua]no-

Skumatz and Nordeen (2002)

@ 1//1 nalknp ar]hq]pejc pda MDHo ]ook_e]pa` sepd pda Bkjja_pe_qp VQ@O lnkcn]i nalknpa` ]j ]jjq]h
MDH r]hqa kb #02-27 lan dkqoadkh` ej s]pan ]j` oasan ^ehh o]rejco bnki hks bhks odksanda]`o ]j` b]q_ap
]an]pkno 'Rgqi]pv ]j` Mkn`aaj+ 1//1(- Sda mq]jpepu kb s]pan o]ra` lan CGV ia]oqna s]o `anera` bnki
l]op naoa]n_d ^u pda ar]hq]pkno- @ _kop kb #/-//40 lan c]hhkj kb s]pan ]j` ]j ]ooqia` ^ajabep dknevkj kb
5 ua]no sana qoa` pk aopei]pa pdeo MDH r]hqa-

Skumatz and Gardner (2005)

Ssk oal]n]pa MDH r]hqao sana aopei]pa` bkn na`q_a` s]pan ^ehh _kopo naoqhpejc bnki CGV ia]oqnao
ejop]hha` ej pda Veo_kjoej hks,ej_kia V@O9 kja re] ]j ajcejaanejc aopei]pa ]j` pda kpdan re] ]
l]npe_el]jp oqnrau 'Rgqi]pv ]j` F]n`jan+ 1//4(- @j ]jjq]h MDH r]hqa kb #3-78 lan dkqoadkh` s]o
aopei]pa` re] ]j ajcejaanejc aopei]pa ]ooqiejc ] s]pan _kop kb #0-60 lan dqj`na` _q^e_ baap '#/-//12
lan c]hhkj( `anera` bnki ] oqnrau kb 0/ ej`e_]pkn _kiiqjepeao sepdej pda op]pa- Hj ]``epekj+ ]j MDH r]hqa

n]jca kb #7,#0/ lan dkqoadkh` lan ua]n s]o aopei]pa` bkn pda o]ia lnkcn]i re] pda nah]pera ran^]h
o_]hejc iapdk` bnki ] oqnrau kb lnkcn]i l]npe_el]jpo-
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Skumatz, Khawaja, and Krop (2010)

Hj ] na_ajp nareas kb pda hepan]pqna+ Rgqi]pv+ Jd]s]f]+ ]j` Jnkl '1/0/( nalknpa` ] n]jca kb #4,#01 lan
dkqoadkh` lan ua]n bkn s]pan ^ehh o]rejco- Sdaoa ]qpdkno lkejpa` kqp pd]p s]pan o]ra` lan ia]oqna eo
nahe]^ha ]j` sahh,gjksj+ ^qp pd]p ^ad]rekn]h eil]_po _]j ]bba_p o]rejco aopei]pao ]o okia opq`eao d]ra
nara]ha` ^ad]rekn _d]jcao oq_d ]o l]npe_el]jpo p]gejc hkjcan odksano bkhhksejc pda ejop]hh]pekj kb hks
bhks odksanda]`o-

@hcknepdio ]j` ]ooqilpekjo bkn aopei]pejc pda mq]jpepu kb s]pan o]ra` bnki b]q_ap ]an]pkno ]j` hks bhks
odksanda]`o sana ejraopec]pa` ej psk na_ajp naoe`ajpe]h lnkcn]i ar]hq]pekjo ej Bkjja_pe_qp-

Nexant (2010)

Sda 1//7 Gkia Djancu Rkhqpekjo 'GDR( lnkcn]i ar]hq]pekj na_kiiaj`a` ]llhuejc s]pan qo]ca iapne_o
bnki ej`qopnu,]__alpa` okqn_ao oq_d ]o pda 0888 @iane_]j V]pan Vkngo @ook_e]pekj '@VV@( opq`u
sde_d heopo lan _]lep] s]pan qo]ca bkn b]q_apo ]j` odksano ^]oa` kj s]pan aj` qoa `]p] _khha_pa` bnki ]
o]ilha kb @iane_]j dkqoadkh`o 'Mat]jp+ 1/0/(- Njoepa reoepo _kj`q_pa` ]p ] o]ilha kb GDR l]npe_el]jp
dkqoadkh`o lnkre`a at]ilhao kb ^ad]rekn]h eil]_po kj s]pan o]rejco aopei]pao- Nb pda 30 dkiao reoepa`+
psk l]npe_el]jpo nalknpa` nafa_pejc ejop]hh]pekj kb hks bhks odksanda]`o kn b]q_ap ]an]pkno `qa pk
lnabanaj_a ej i]ejp]ejejc _qnnajp bhks haraho- Nb pda 11 l]npe_el]jpo sepdej pda o]ilha sdk ]cnaa` pk
ejop]hh hks bhks odksanda]`o ]j` b]q_ap ]an]pkno+ psk mqe_ghu naikra` pda hks bhks amqeliajp+ psk
nalknpa` p]gejc hkjcan odksano+ ]j` kja op]pa` pd]p ikna abbknp s]o namqena` pk d]j`,s]od `eodao-

KEMA (2010)

Ekn pda oa_kj` na_ajp ar]hq]pekj+ kj,oepa reoepo sana _kj`q_pa` bkn pda 1//6,1//7 ar]hq]pekj kb pda hks,
ej_kia Gahlo ]j` Va]pdanev]pekj @ooeop]j_a O]npjanodel 'VQ@O( Onkcn]io ]p ] o]ilha kb hks,ej_kia
l]npe_el]pejc Bkjja_pe_qp dkqoadkh`o 'JDL@+ 1/0/(- @q`epkno _khha_pa` `]p] oq_d ]o pda bhks n]pa kb
ejop]hha` CGV ia]oqnao+ pda ]ran]ca jqi^an kb odksano lan `]u+ ]j` pda `qn]pekj lan odksan ej
iejqpao- Sda Bkjja_pe_qp VQ@O nalknp na_kiiaj`a` ]ooqiejc 0-5 iejqpao lan b]q_ap lan `]u bkn
aopei]pejc b]q_ap ]an]pkn s]pan o]rejco+ ]j` 1-8 odksano lan `]u lan dkqoadkh` ]p 01-1 iejqpao lan
odksan 'kn 24-3 iejqpao lan `]u( bkn aopei]pejc odksanda]` s]pan o]rejco- @``epekj]hhu+ pda nalknp
na_kiiaj`a` ]ooqiejc 1-4 c]hhkjo lan iejqpa 'FOL( ]o pda ^]oaheja bkn hks bhks odksanda]` o]rejco-
Hj kn`an pk ]`fqop b]q_ap ]an]pkn s]pan o]rejco bkn pda jqi^an kb b]q_ap ]an]pkno ejop]hha`+ pda ]hcknepdi
na_kiiaj`a` bkn aopei]pejc s]pan o]rejco lan dkqoadkh` ejrkhrao iqhpelhuejc aopei]pa` ]jjq]h c]hhkjo
kb s]pan o]ra` lan dkqoadkh` ^u pda omq]na nkkp kb pda jqi^an kb b]q_ap ]an]pkno ejop]hha` ]p a]_d
dkqoadkh`-

0/5
Reieh]nhu+ pda ]hcknepdi na_kiiaj`a` bkn aopei]pejc odksan da]` s]pan o]rejco lan

dkqoadkh` iqhpelheao pda aopei]pa` c]hhkjo kb s]pan o]ra` lan dkqoadkh` ^u pda omq]na nkkp kb pda
jqi^an kb hks bhks odksanda]`o ejop]hha` ]p a]_d dkqoadkh`- Sda omq]na nkkp atlnaooekj ej pda
]hcknepdio ]__kqjpo bkn pda b]_p pd]p ] oa_kj` qjep skqh` jkp o]ra ]o iq_d ]o ] benop+ ] pden` qjep skqh`
jkp o]ra ]o iq_d ]o ] oa_kj` qjep+ ]j` ok kj-

,%(*%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sda r]hqa pk l]npe_el]jpo kb na`q_a` s]pan qo]ca _]j ^a _]h_qh]pa` qoejc ] opn]ecdpbkns]n` ajcejaanejc
_]h_qh]pekj- MDH r]hq]pekjo ej pda hepan]pqna bkn na`q_a` s]pan qo]ca bnki hks bhks odksanda]`o ]j`
b]q_ap ]an]pkno d]ra ^aaj aopei]pa` re] pdeo iapdk`- Aad]rekn]h eil]_po pd]p i]u na`q_a s]pan o]rejco
aopei]pao d]ra ^aaj `k_qiajpa`+ ^qp ]na jkp sahh,opq`ea` ]j` d]ra jkp ^aaj ej_knlkn]pa` ejpk pda MDH
r]hq]pekjo- Aa_]qoa l]npe_el]jp s]pan ]j` oasan n]pao ]na ] _kilkjajp ej pda bkniqh]+ pda r]hqa kb pdeo
MDH eo oajoepera pk hk_]h n]pao ]j` lne_ejc opnq_pqnao-

0/5
Rcdn \_epnoh`io \nnph`n oc\o oc` admno a\p^`o \`m\ojm dn dino\gg`_ di oc` hjno ^jhhjigt pn`_ a\p^`o rcdg` np]n`lp`io \`m\ojmn \m` dino\gg`_

ji g`nn ^jhhjigt pn`_ a\p^`on+ m`npgodib di a`r`m b\ggjin n\q`_ k`m t`\m ]`^\pn` ja gjr`m pn\b`-
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Sda jkj,ajancu ^ajabep kb s]pan ^ehh o]rejco bnki hks bhks odksanda]`o ]j` b]q_ap ]an]pkno ]llheao pk O@
lnkcn]io sde_d ejop]hh hks bhks odksanda]`o ]j` b]q_ap ]an]pkno+ ej_hq`ejc pda Lqhpe,E]iehu Qapnkbep+
Kks,Hj_kia Lqhpe,E]iehu Qapnkbep+ Kks,Hj_kia 0,3 E]iehu Qapnkbep+ ]j` L]oo R]ra lnkcn]io-

,%(*%* CPNXVVPWOL\TXW[

A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o mq]jpebuejc pda ]jjq]h l]npe_el]jp ^ajabep kb
s]pan ]j` oasan ^ehh o]rejco bnki hks bhks odksanda]`o ]j` b]q_ap ]an]pkno ]o bkhhkso9

a. Low Flow Showerheads

" '2585 c]hhkjo s]pan o]ra` lan hks bhks odksanda]` lan ua]n 'JDL@+ 1/0/(( ) omq]na nkkp kb
pda ]ran]ca jqi^an kb odksanda]`o ejop]hha` lan oepa 'O@ `]p]( ) Z#/-//25 ']ran]ca _kop kb
s]pan lan c]hhkj ej L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n
Dha_pne_ Djancu Dbbe_eaj_u Oh]j( * #/-//4/ ']ran]ca _kop kb oasan]ca lan c]hhkj ej
L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu
Dbbe_eaj_u Oh]j([

b. Faucet Aerators

" '221 c]hhkjo s]pan o]ra` lan b]q_ap ]an]pkn lan ua]n 'JDL@+ 1/0/(( ) omq]na nkkp kb pda
]ran]ca jqi^an kb b]q_ap ]an]pkn ejop]hha` lan oepa 'O@ `]p]( ) Z#/-//25 ']ran]ca _kop kb
s]pan lan c]hhkj ej L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n
Dha_pne_ Djancu Dbbe_eaj_u Oh]j( * #/-//4/ ']ran]ca _kop kb oasan]ca lan c]hhkj ej
L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu
Dbbe_eaj_u Oh]j([

Hb O@ `]p] kj lna, ]j` lkop,napnkbep bhks n]pao ]j` pda jqi^an kb qjepo ejop]hha` ]p a]_d oepa ]na ]r]eh]^ha+
pdaj pda na_kiiaj`]pekjo bkn mq]jpebuejc l]npe_el]jp s]pan ]j` oasan ^ehh o]rejco ]na ]o bkhhkso9

c. Low Flow Showerheads

" 'FOL^]oaheja'O@ `]p]( | FOLnapnkbep'O@ `]p](( ) 24-3 iejqpao lan `]u ) 254 `]uo lan ua]n )
"jqi^an kb odksanda]`o ejop]hha` ]p oepa 'O@ `]p]( ) Z#/-//25 ']ran]ca _kop kb s]pan lan
c]hhkj ej L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_
Djancu Dbbe_eaj_u Oh]j( * #/-//4/ ']ran]ca _kop kb oasan]ca lan c]hhkj ej L]oo]_dqoappo
nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu Dbbe_eaj_u Oh]j([

d. Faucet Aerators

'FOL^]oaheja'O@ `]p]( | FOLnapnkbep'O@ `]p](( ) 0-5 iejqpao lan `]u ) 254 `]uo lan ua]n ) "jqi^an kb
b]q_ap ]an]pkno ejop]hha` ]p oepa 'O@ `]p]( ) Z#/-//25 ']ran]ca _kop kb s]pan lan c]hhkj ej L]oo]_dqoappo
nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,Xa]n Dha_pne_ Djancu Dbbe_eaj_u Oh]j( * #/-//4/
']ran]ca _kop kb oasan]ca lan c]hhkj ej L]oo]_dqoappo nalknpa` ej L]oo]_dqoappo Ikejp Rp]pase`a Sdnaa,
Xa]n Dha_pne_ Djancu Dbbe_eaj_u Oh]j([

Vdana9

" FOL^]oaheja = lna,napnkbep bhks n]pa ej c]hhkjo lan iejqpa

" FOLnapnkbep = lkop,napnkbep bhks n]pa ej c]hhkjo lan iejqpa
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Gkia `qn]^ehepu ]j` i]ejpaj]j_a namqenaiajpo bkn da]pejc ]j` _kkhejc amqeliajp ]j` ]llhe]j_ao d]ra
cajan]hhu ^aaj at]ieja` _kj_qnnajphu ej pda MDH hepan]pqna- Gkiao ^qehp sepd ^appan,mq]hepu da]pejc+
_kkhejc+ ]j` opnq_pqn]h i]pane]ho ]na lkpajpe]hhu ikna `qn]^ha+ pdanabkna namqenejc haoo i]ejpaj]j_a- Sk
pda atpajp pd]p ajancu abbe_eaj_u lnkcn]io ejop]hh ^appan mq]hepu da]pejc+ _kkhejc+ ]j` opnq_pqn]h i]pane]ho
pd]j sd]p ateopa` lnarekqohu 'ej pda _]oa kb napnkbepo( kn sd]p skqh` d]ra ateopa` kpdanseoa 'ej pda _]oa kb
jas _kjopnq_pekj(+ pdau lnkre`a r]hqa pk l]npe_el]jpo ej pda bkni kb ]rke`a` i]ejpaj]j_a _kopo ]j`
pn]jo]_pekj _kopo- Reieh]nhu+ ajancu abbe_eaj_u lnkcn]io pd]p nalh]_a kh` amqeliajp ]j` ]llhe]j_ao sepd
jas+ ajancu abbe_eaj_u amqeliajp ]j` ]llhe]j_ao _]j lnkre`a r]hqa pk l]npe_el]jpo ej pda bkni kb ]rke`a`
i]ejpaj]j_a ]j` pn]jo]_pekj _kopo- Mas amqeliajp ]j` ]llhe]j_ao cajan]hhu namqena haoo i]ejpaj]j_a
pd]j kh`an kjao- Hj ]``epekj+ okia ajancu,abbe_eajp pa_djkhkceao+ oq_d ]o BEKo+ ejdanajphu namqena haoo
i]ejpaj]j_a pd]j kpdan pa_djkhkceao-

Vdeha ep eo lkooe^ha pd]p ajancu,abbe_eajp ia]oqnao ejop]hha` pdnkqcd napnkbep lnkcn]io i]u namqena haoo
i]ejpaj]j_a ^a_]qoa pdau ]na jas+ ep eo jkp ja_aoo]nehu pnqa pd]p jas ajancu,abbe_eajp ia]oqnao namqena
haoo i]ejpaj]j_a pd]j _kil]n]^ha+ haoo abbe_eajp jas ia]oqnao-

0/6
Hj b]_p+ ejop]j_ao kb jac]pera

l]npe_el]jp atlaneaj_ao sepd pda i]ejpaj]j_a kb ajancu,abbe_eajp pa_djkhkceao d]ra ^aaj `k_qiajpa` ej
pda MDH hepan]pqna 'Rpka_ghaej ]j` Rgqi]pv+ 1//6(- Vdeha `a_na]oa` dkia i]ejpaj]j_a namqenaiajpo
d]ra ^aaj oqccaopa` iqhpelha peiao ej pda hepan]pqna ]o ] lkpajpe]h l]npe_el]jp MDH+ bas opq`eao d]ra
]_pq]hhu aopei]pa` epo r]hqa-

Barkett et al. (2006)

Nja opq`u pd]p `e` at]ieja l]npe_el]jp r]hq]pekj kb pdeo MDH eo pda 1//5 Mkj,Djancu Hil]_p Dr]hq]pekj bkn
pda MX DMDQFX RS@Q K]^aha` Gkiao lnkcn]i 'A]ngapp ap ]h-+ 1//5(- @ oqnrau kb ^kpd l]npe_el]jpo ]j`
] _kil]neokj cnkql bkqj` pd]p 31$ kb lnkcn]i l]npe_el]jpo ^aheara` pd]p pdaen jas DMDQFX RS@Q,
h]^aha` dkia s]o ikna `qn]^ha pd]j pdaen kh` dkia- Nran 2/$ kb ]hh naolkj`ajpo nalknpa` pd]p pdau `e`
jkp gjks sdapdan pda jas dkia s]o ikna `qn]^ha pd]j pda kh` kja- Sdkoa sdk nalknpa` aepdan ] lkoepera
kn jac]pera eil]_p sana ]oga` pk atlnaoo pda r]hqa kb pda MDH nah]pera pk pda ajancu o]rejco- Nj
]ran]ca+ pd]p oq^oap kb l]npe_el]jpo r]hqa` `qn]^ehepu ]p ]nkqj` 04$ kb ajancu o]rejco- Bkjfkejp ]j]huoeo
mqaopekjo ]oga` ]p pda aj` kb pda oqnrau nara]ha` pd]p naolkj`ajpo lh]_a` ] decd r]hqa kj dkia
`qn]^ehepu; pdau sana sehhejc pk l]u ] lnaieqi kb #4+537 ej pda qlbnkjp _kop kb pda dkia pk d]ra ] dkia
pd]p eo z^qehp bkhhksejc ^aop ln]_pe_ao ej ejop]hh]pekj+ ok pd]p pda da]pejc ]j` _kkhejc ]j` opnq_pqn]h i]pane]ho
]na haoo lnkja pk b]ehqna ]j` i]u at_aa` pdaen atla_pa` hebapeiao-{ Sda r]hqa kb #4+537 s]o pn]joh]pa`
ejpk ]j ]jjq]h MDH r]hqa kb #1/1 ^u `ere`ejc ^u ]j ]ooqia` ia]oqna hebapeia kb 17 ua]no 'A]ngapp ap ]h-+
1//5(- Retpu,bkqn naolkj`ajpo _kilhapa` pda oqnrau+ ^qp kjhu 01 _kqh` ^a e`ajpebea` ]o lnkcn]i
l]npe_el]jpo+ `qa pk ] `]p] na_kn`ejc annkn-

Fuchs et al. (2004)

Hj ]``epekj+ oaran]h opq`eao d]ra ]ppailpa` pk r]hqa pda MDH kb `a_na]oa` i]ejpaj]j_a namqenaiajpo
]ook_e]pa` sepd amqeliajp ]j` ]llhe]j_ao ejop]hha` pdnkqcd ajancu abbe_eaj_u lnkcn]io- Ekn at]ilha+
oqnrauo _kj`q_pa` bkn pda Mas Xkng Djancu #i]np lnkcn]io at]ieja` l]npe_el]jp r]hq]pekj kb pda
amqeliajp i]ejpaj]j_a _kopo ]ook_e]pa` sepd DMDQFX RS@Q ]llhe]j_ao+ ej_hq`ejc nabnecan]pkno+
`eods]odano+ _hkpdao s]odano+ nkki ]en _kj`epekjano+ BEKo+ ]j` hecdpejc betpqnao 'Eq_do ap ]h-+ 1//3(- @
nah]pera r]hq]pekj iapdk` s]o ailhkua`+ ej sde_d naolkj`ajpo sana ]oga` eb pda ]llhe]j_a d]` ] lkoepera
eil]_p+ jac]pera eil]_p+ kn jk eil]_p sepd nac]n` pk a]_d kb 02 MDHo+ kja kb sde_d s]o zamqeliajp

0/6
Go dn \gnj kjnnd]g` oc\o cdbc,`aad^d`i^t c`\odib \i_ ^jjgdib `lpdkh`io h\t c\q` cdbc`m h\dio`i\i^` ^jnon ]`^\pn` cdbc,`aad^d`i^t apmi\^`n

i``_`_ hjm` yrjmf jpo odh`z oj \_epno n\a`ot ^jiomjgn \i_ n`oodibn kmjk`mgt- Gi \i `q\gp\odji ja cdbc,`aad^d`i^t c`\odib \i_ ^jjgdib `lpdkh`io
di T`mhjio+ ji` ^jiom\^ojm _`n^md]`_ oc` n\a`ot \i_ gdhdo ^jiomjgn \n wadid^ft-x Moc`m m`nkji_`ion m`kjmo`_ oc\o cdbc,`aad^d`i^t apmi\^`n \i_
]jdg`mn c\q` cdbc`m h\dio`i\i^` ^jnon ]`^\pn` hjm` k\mon \i_ ^jiomjgn a\dg+ \i_ oc`n` k\mon \m` jao`i hjm` ^jhkg`s \i_ `sk`indq` oc\i
no\i_\m_,`aad^d`i^t ]jdg`mn \i_ apmi\^`n 'LKP+ 1//8(-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 89 of 262



5. Participant-Perspective NEIs—Literature Review

4,17

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

i]ejpaj]j_a _kopo-{ Vdaj naolkj`ajpo ej`e_]pa` pd]p pdana s]o ]j eil]_p 'lkoepera kn jac]pera(+ pdau
sana pdaj ]oga` bkn pda nah]pera r]hqa kb pda eil]_p- Rqnrau naoqhpo odks pd]p naolkj`ajpo r]hqa` pda MDH
kb amqeliajp i]ejpaj]j_a _kopo ]p 8$ kb pkp]h MDHo bkn DMDQFX RS@Q nabnecan]pkno+ 4$ kb pkp]h MDHo bkn
`eods]odano+ 5$ kb pkp]h MDHo bkn nkki ]en _kj`epekjano+ 7$ kb pkp]h MDHo bkn BEKo+ ]j` 5$ kb pkp]h MDHo
bkn hecdpejc betpqnao- Lkjapeva` MDH r]hqao sana jkp lnaoajpa` ej pdeo nalknp-

Skumatz and Gardner (2005)

@jkpdan opq`u pd]p ejraopec]pa` pda MDH kb amqeliajp ]j` ]llhe]j_a i]ejpaj]j_a eo pda 1//4 ar]hq]pekj
kb Veo_kjoejyo hks,ej_kia sa]pdanev]pekj ]ooeop]j_a lnkcn]i 'Rgqi]pv ]j` F]n`jan+ 1//4(- Sda ikop
_kiikjhu ejop]hha` amqeliajp.]llhe]j_ao pdnkqcd pda lnkcn]i sana BEKo+ BN `apa_pkno+ ]j` oikga
`apa_pkno- @p ha]op 4/$ kb l]npe_el]jpo na_aera` pdaoa ia]oqnao- Hj ]``epekj+ 31$ kb l]npe_el]jpo na_aera`
jas nabnecan]pkno ]j` 26$ kb l]npe_el]jpo na_aera` jas da]pejc ouopaio- Sda l]npe_el]jp oqnrau bkn pdeo
opq`u nara]ha` pd]p 17$ kb naolkj`ajpo nalknpa` ] lkoepera _d]jca ej znahe]^ehepu.]ikqjp d]ra d]` pk
i]ejp]ej jas amqeliajp+{ 60$ nalknpa` jk _d]jca+ ]j` 0$ nalknpa` ] jac]pera _d]jca- Toejc ] nah]pera
ran^]h o_]hejc iapdk` _kil]nejc pda MDH r]hqa pk ajancu ^ehh o]rejco+ ]j MDH r]hqa n]jca kb #08,#13 s]o
aopei]pa` lan l]npe_el]jp lan ua]n bkn pda Veo_kjoej hks,ej_kia V@O

0/7
-

,%(+%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Njhu kja opq`u ej pda hepan]pqna ]ppailpa` pk mq]jpebu pda r]hqa kb `qn]^ehepu pk l]npe_el]jpo- Sda oqnrau
o]ilha ej pdeo opq`u _kjp]eja` laklha sdk d]` lqn_d]oa` ] jas dkia '^kpd DMDQFX RS@Q ]j` jkj,
DMDQFX RS@Q( sepdej pda l]op ua]n 'A]ngapp ap ]h-+ 1//5(- Sda ajancu abbe_eaj_u ia]oqnao ailhkua`
pdnkqcd pda lnkcn]i+ dksaran+ d]` ]j aopei]pa` 17,ua]n hebapeia- Sdanabkna+ pda naolkj`ajpo d]`
nah]perahu heppha atlaneaj_a sepd sde_d pk _kil]na pda i]ejpaj]j_a namqenaiajpo kb pdaen jas dkiao sepd
pdaen kh` kjao- @``epekj]hhu+ pda opq`u `e` jkp _khha_p ejbkni]pekj nac]n`ejc pda `qn]^ehepu kb pda dkiao ej
sde_d naolkj`ajpo hera` lnarekqohu+ sde_d s]o pda ^]oaheja _kil]neokj bkn `qn]^ehepu-

O]npe_el]jp r]hq]pekjo kb jkj,ajancu ^ajabepo ]ook_e]pa` sepd amqeliajp ]j` ]llhe]j_a i]ejpaj]j_a d]ra
^aaj ejraopec]pa` bkn hks,ej_kia sa]pdanev]pekj+ DMDQFX RS@Q ]llhe]j_a lnkcn]io+ ]j` jas dkiao+
re] pda nah]pera r]hq]pekj oqnrau iapdk`- Akpd lkoepera ]j` jac]pera nah]pera r]hq]pekjo d]ra ^aaj
lnk`q_a` ^u pdeo iapdk`+ ^qp kjhu kja opq`u pn]joh]pa` pdaoa nah]pera r]hq]pekjo ejpk ikjapeva` r]hqao- Hj
]``epekj+ ep oaaio pd]p naolkj`ajp aopei]pekjo kb namqena` i]ejpaj]j_a odkqh` ^a ejpanlnapa` sepd
_]qpekj+ `qa pk pda hegahu peia h]c ^apsaaj pda ejop]hh]pekj kb pda amqeliajp ]j` jaa` bkn i]ejpaj]j_a
]j` qlgaal kb pda amqeliajp- Hb ] l]npe_el]jp eo oqnraua` pkk okkj ]bpan ejop]hh]pekj+ pdaj da kn oda sehh
hegahu jkp d]ra d]` ajkqcd atlaneaj_a i]ejp]ejejc pda jas amqeliajp kn ]llhe]j_a pk lnkre`a ]j
]__qn]pa naolkjoa- Eqnpdan _kilhe_]pekj ]neoao sdaj ] ceraj l]npe_el]jp d]o na_aera` iqhpelha ia]oqnao
]j` a]_d kb pdkoa ia]oqnao namqenao i]ejpaj]j_a ]p `ebbanajp ejpanr]ho- O]npe_el]jp oqnrauo `ao_ne^a` ej
pda MDH hepan]pqna d]ra cajan]hhu ^aaj _kj`q_pa` sepdej pda benop bas ua]no kb lnkcn]i eilhaiajp]pekj-

@llhuejc i]ejpaj]j_a MDH r]hqao mq]jpebea` ej `ebbanajp opq`eao pk pda O@oy lnkcn]io eo lnk^hai]pe_ bkn
oaran]h na]okjo- Eenop+ jkp ]hh l]npe_el]jpo oqnraua` atlaneaj_a` ] _d]jca ej amqeliajp i]ejpaj]j_a
namqenaiajpo; pdanabkna+ pda nah]pera r]hqao nalknpa` ]na ^]oa` kj nah]perahu bas l]npe_el]jpo- @``epekj]hhu+
ej pda ar]hq]pekjo nareasa`+ lnkcn]io d]ra ejop]hha` `ebbanajp pulao kb amqeliajp ]j` ]llhe]j_ao ej
`ebbanajp lnklknpekjo ]_nkoo l]npe_el]jpo- Ekn lnkcn]io pd]p d]ra ailhkua` iqhpelha ia]oqnao+ l]npe_el]jp
r]hq]pekj kb na`q_a` i]ejpaj]j_a namqenaiajpo d]o jkp ]hs]uo ^aaj k^p]eja` kj ] lan ia]oqna ^]oeo+
^qp bkn pda pkp]h ia]oqnao na_aera` ^u ] ceraj naolkj`ajp- Sdanabkna+ ep eo qj_ha]n sd]p lknpekj kb pda
l]npe_el]jpyo op]pa` r]hq]pekj s]o ]ppne^qpa` pk a]_d ia]oqna- Ekn ]p ha]op kja opq`u+ l]npe_el]jpo sana
]oga` pk r]hqa pda i]ejpaj]j_a MDH ]ook_e]pa` sepd ]hh lnkcn]i ia]oqnao+ ]j` jkp fqop amqeliajp ]j`
]llhe]j_ao- Sdanabkna+ pda i]ejpaj]j_a MDH r]hqao bnki pdeo opq`u lkpajpe]hhu kranh]l sepd z`qn]^ehepu kb
pda dkia-{

0/7
Clpdkh`io h\dio`i\i^` c\n \gnj ]``i `s\hdi`_ di u`mj \i_ gjr `i`mbt cjh`n di L`r W`\g\i_ 'n`` ?kk`i_ds ? ajm \ nphh\mt ja oc`

nop_t(
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,%(+%) CPUP^LW\ A2 AZXRZLV[

Sda MDH kb ] ikna `qn]^ha dkia namqenejc haoo i]ejpaj]j_a eo ]llhe_]^ha pk pda O@oy lnkcn]io pd]p
ejop]hh sa]pdanev]pekj ia]oqnao+ odahh ia]oqnao+ ]j` da]pejc ]j` _kkhejc amqeliajp+ ej_hq`ejc pda O@oy
hks ej_kia,napnkbep lnkcn]io+ hks,ej_kia jas _kjopnq_pekj lnkcn]io+ naoe`ajpe]h _kkhejc ]j` da]pejc
lnkcn]io+ naoe`ajpe]h da]pejc ]j` dkp s]pan lnkcn]io+ ]j` jkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo
R]ra+ iqhpe,b]iehu napnkbep lnkcn]io(-

Qa`q_a` amqeliajp ]j` ]llhe]j_a i]ejpaj]j_a namqenaiajpo eo ]llhe_]^ha pk napnkbep lnkcn]io sdana
jas amqeliajp ]j` ]llhe]j_ao nalh]_a kh` kjao ']j` pdaoa nalh]_aiajpo skqh` jkp d]ra p]gaj lh]_a
sepdkqp pda lnkcn]i(+ ]j` pk jas _kjopnq_pekj lnkcn]io ailhkuejc ajancu,abbe_eajp pa_djkhkceao pd]p
ejdanajphu namqena haoo i]ejpaj]j_a pd]j haoo abbe_eajp pa_djkhkceao- Sdaoa ej_hq`a pda O@oy hks ej_kia,
napnkbep lnkcn]io+ hks,ej_kia jas _kjopnq_pekj lnkcn]io+ naoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]io+
naoe`ajpe]h da]pejc ]j` dkp s]pan lnkcn]io+ ]j` jkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo R]ra+ iqhpe,
b]iehu napnkbep lnkcn]io(-

,%(+%* CPNXVVPWOL\TXW[

a. More Durable Home

A]oa` kj pda oqnrauo kb lnkcn]i l]npe_el]jpo+ MLQ na_kiiaj`o ]j ]jjq]h r]hqa kb #38 bkn MKH
l]npe_el]jpo ]j` #24 bkn KH l]npe_el]jpo sdk ejop]hha` odahh ]j` sa]pdanev]pekj ia]oqnao kn da]pejc ]j`
_kkhejc amqeliajp-

b. Equipment and Appliance Maintenance

A]oa` kj pda oqnrauo kb lnkcn]i l]npe_el]jpo+ MLQ na_kiiaj`o ]j ]jjq]h+ lan l]npe_el]jp r]hqa kb
#013 bkn MKH l]npe_el]jpo ]j` #43 bkn KH l]npe_el]jpo sdk ejop]hha` da]pejc ]j` _kkhejc amqeliajp-

Kks,ej_kia dkqoadkh`o olaj` ] `eolnklknpekj]pa ]ikqjp kb pdaen ej_kia kj ajancu _kopo+ sdaj
_kil]na` pk pda lklqh]pekj ]p h]nca ]j` pk sa]hpdean dkqoadkh`o- Ekn at]ilha+ hks,ej_kia b]ieheao
olaj` ]llnktei]pahu 06$ kb pdaen ej_kia kj ajancu _kopo+ _kil]na` pk decdan ej_kia dkqoadkh`o+ sdk
olaj` 7$ kb pdaen ej_kia kj ajancu _kopo 'Bdeh` Ga]hpd Hil]_p Vkngejc Fnkql+ 1//6(- Djancu abbe_eaj_u
lnkcn]io _]j na`q_a ajancu _kopo ]j` pdanabkna ]hhks l]npe_el]pejc dkqoadkh`o pk olaj` ikna ikjau kj
bkk`+ da]hpd_]na+ kn kpdan dkqoadkh` jaa`o- Gksaran+ ^a_]qoa pda ajancu o]rejco bnki pdaoa lnkcn]io
]na ]hna]`u ]__kqjpa` bkn ^u pda O@o ej pda @DRB opq`u ]j` pda SQB _]h_qh]pekjo+ pk _kqjp ]``epekj]h
^ajabepo bnki pdaoa ajancu o]rejco skqh` ]ikqjp pk `kq^ha _kqjpejc- Sdeo eo jkp pk o]u pd]p hks,ej_kia
dkqoadkh`o `k jkp ^ajabep bnki na`q_a` ajancu ^qn`ajo+ ^qp n]pdan pd]p pda ^ajabepo ]na ]hna]`u
]__kqjpa` bkn- Ekn ] ikna `ap]eha` `eo_qooekj kb pda ^ajabepo bnki ] na`q_a` ajancu ^qn`aj+ oaa
@llaj`et B-

5.15.1 2[[P[[VPW\ XQ \SP ?6; =T\PZL\]ZP

Vdeha na`q_ejc ajancu atlajoao d]o ^aaj hejga` pk da]hpd ^ajabepo+ ajancu o]rejco bnki pda lnkcn]io
]na ]hna]`u _kqjpa` ]o ] ^ajabep ^u pda O@o ej pda @DRB opq`u ]j` pda SQB _]h_qh]pekjo- Bkqjpejc
]``epekj]h ^ajabepo atlaneaj_a` ^u l]npe_el]jpo bnki pdaoa ajancu o]rejco skqh` ]ikqjp pk `kq^ha
_kqjpejc-
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,%(,%) CPNXVVPWOL\TXW[

Aa_]qoa ajancu o]rejco bnki pda lnkcn]io ]na ]hna]`u ]__kqjpa` bkn ^u pda O@o ej pda @DRB opq`u ]j`
pda SQB _]h_qh]pekjo+ MLQ `kao jkp na_kiiaj` _kqjpejc l]npe_el]jp ^ajabepo pd]p `anera bnki na`q_a`
ajancu _kopo- Gksaran+ da]hpd eilnkraiajpo ]ook_e]pa` sepd eilnkra` dkia ajrenkjiajpo ]na
_kjoe`ana` ^ahks 'oa_pekj 4-05( ]j` ok_eap]h ^ajabepo oq_d ]o na`q_a` dkolep]hev]pekjo ]j` da]hpd _]na
_kopo odkqh` ^a _kjoe`ana` ]j` ]na `eo_qooa` ej oa_pekj 5-3- Hilnkra` Ga]hpd-

0/8

Djancu abbe_eaj_u lnkcn]io i]u d]ra `ena_p eil]_po kj da]hpd pdnkqcd eilnkra` dkia ajrenkjiajpo+
na`q_a` atlkoqna pk dulkpdanie] kn dulanpdanie]}l]npe_qh]nhu `qnejc da]p s]rao ]j` _kh` olahho}
eilnkra` ej`kkn ]en mq]hepu+ ]j` lkpajpe]h na`q_pekjo ej ikeopqna ]j` ikh`+ ha]`ejc pk ]iahekn]pekj kb
]opdi] pneccano ]j` kpdan naolen]pknu ]ehiajpo- Sda da]hpd,nah]pa` jkj,ajancu eil]_po kb ajancu
abbe_eaj_u lnkcn]io d]ra pn]`epekj]hhu ^aaj `ebbe_qhp pk aopei]pa+ ej h]nca l]np ^a_]qoa kb pda h]_g kb
naoa]n_d `ena_phu at]iejejc pdaoa eil]_po+ ]j` ^a_]qoa kb pda `ebbe_qhpu ej eokh]pejc pda eil]_po kb pda
lnkcn]io bnki kpdan+ lkpajpe]hhu _kjbkqj`ejc+ b]_pkno-

00/

Qaoa]n_d d]o jkpa` pd]p+ ej _kh` _hei]pao+ pda jqi^an kb `a]pdo `qnejc sejpan ikjpdo at_aa`o pda
jqi^an kb `a]pdo ]p kpdan peiao kb pda ua]n+ gjksj ]o zat_aoo sejpan iknp]hepu-{ Bkh` sa]pdan `a]pdo
d]ra ^aaj hejga` pk _kh` ej`kkn pailan]pqnao+ kbpaj ]ppne^qpa` pk lkknhu ejoqh]pa` dkiao 'Ke``ahh+ 1//8(-
Bkh`,nah]pa` `a]pdo ]na ikop kbpaj ]ook_e]pa` sepd _d]jcao ej ^hkk` lnaooqna ]j` ^hkk` _daieopnu+
sde_d ej_na]oa pda neog kb opnkgao+ da]np ]pp]_go ]j` kpdan ]ehiajpo- Bkh` pailan]pqnao ]na ]hok hejga` pk
oqllnaooa` eiiqja ouopaio+ ej_na]oejc pda neog kb ejba_pekjo+ ]j` lkpajpe]hhu hejga` pk iajp]h da]hpd-

000

Hj ]``epekj+ kpdan opq`eao d]ra oqccaopa` pd]p atlkoqna pk _kh`+ `]il herejc _kj`epekjo ej ejb]j_u ]j`
_deh`dkk` i]u ]bba_p hkjcan,pani da]hpd 'Ke``ahh+ 1//8(-

@`ranoa da]hpd kqp_kiao ]na ]hok ]ook_e]pa` sepd at_aooera dkp ]j` _kh` sa]pdan+ sepd ej_na]oa`
lnar]haj_a kb `a]pdo ]j` dkolep]hev]pekjo kj at_aooerahu dkp ]j` _kh` `]uo 'Jjkshpkj ap ]h-+ 1//8; NyMaeh
ap ]h-+ 1//4; Nopnk ap ]h-+ 1/0/; Rju`an ]j` A]gan+ 1/0/(- M]pekjse`a+ opq`eao d]ra aopei]pa` pd]p pdana
]na 0+6// pk 0+7// da]p,nah]pa` `a]pdo ]jjq]hhu 'Rju`an ]j` A]gan+ 1/0/(- Hj ]``epekj+ da]p s]rao ]na
]ook_e]pa` sepd ej_na]oa` neogo kb dkolep]hev]pekjo bkn iqhpelha `eoa]oao+ ej_hq`ejc _]n`ekr]o_qh]n `eoa]oa+
naolen]pknu `eoa]oa+ ljaqikje] ]j` da]p opnkga 'Nopnk ap ]h-+ 1/0/(-

@opdi]+ ] j]pekj]h lq^he_ da]hpd _kj_anj+ ceraj pda ]llnktei]pahu 11 iehhekj _]oao kb ]opdi] ej pda
Tjepa` Rp]pao+ eo ]hok ]ook_e]pa` sepd dkqoejc,nah]pa` b]_pkno 'Lq`]nne ]j` Eeog+ 1//6(- @opdi] ]pp]_go
_]j ^a pneccana` ^u _anp]ej dkqoejc _kj`epekjo+ ej_hq`ejc lnaoaj_a kb ikeopqna ]j` ikh`+ laopo 'e-a-+
_k_gnk]_dao ]j` nk`ajpo(+ `qop ]hhancajo+ ]j` l]npe_qh]pa i]ppan 'Skdj+ 1//5; L_Bkni]_g ap ]h-+ 1//8(-
@opdi] eo pda ikop _kiikj _dnkje_ _deh`dkk` `eoa]oa ]j` eo kja kb pda ha]`ejc _]qoao kb ieooa` o_dkkh
`]uo+ ieooa` skng `]uo+ aiancaj_u nkki reoepo+ ]j` dkolep]hev]pekjo 'Skdj+ 1//5(- Hj ]``epekj+ ]opdi]
n]pao ]na decdan ]ikjc hks,ej_kia lklqh]pekjo pd]j ]ikjc kpdan ej_kia cnkqlo 'Rpehhi]j ]j` @`]io+
1/0/; Skdj+ 1//5(- Nb pda 11 iehhekj _]oao kb ]opdi]+ ]llnktei]pahu 3-5 iehhekj ]na ]ppne^qp]^ha pk
`]iljaoo ]j` ikh` atlkoqna ej pda dkia+ ]p ] _kop kb ]llnktei]pahu #2-4 ^ehhekj ]jjq]hhu 'Lq`]nne ]j`
Eeog+ 1//6(- Hj cajan]h+ ^qeh`ejc `]iljaoo ]j` ikh` ]na ]ook_e]pa` sepd ] 2/$ pk 4/$ ej_na]oa ej ]
jqi^an kb naolen]pknu ]j` ]opdi],nah]pa` da]hpd lnk^haio+ ej_hq`ejc qllan naolen]pknu pn]_p ]ehiajpo+
_kqcdejc ]j` sdaavejc+ ]j` ]opdi] 'Eeog ap ]h-+ 1//6; Hjopepqpa kb La`e_eja+ 1//3(- @ opq`u kb pda L]eja

0/8
Ga `i`mbt ]dgg n\qdibn \m` ijo ^jpio`_+ r` m`^jhh`i_ oc\o ]dgg n\qdibn ]` ^jpio`_ m\oc`m oc\i ^jpiodib oc` ]`i`adon oc\o _`mdq` amjh ]dgg

n\qdibn-
00/

Gi \__dodji oj oc` kjo`iod\g c`\goc dhk\^on _j^ph`io`_ di oc` gdo`m\opm` m`qd`r+ \gg ja oc` c`\goc \i_ n\a`ot `sk`mon dio`mqd`r`_ 'i=3( \i_ \gg
ja oc` nj^d\g n`mqd^` kmjqd_`mn dio`mqd`r`_ 'i=2( ]`gd`q` oc\o `i`mbt `aad^d`i^t kmjbm\hn c\q` kjndodq` c`\goc dhk\^on ji kmjbm\h k\mod^dk\ion-
000

Rrj c`\goc `sk`mon \i_ ji` nj^d\g n`mqd^` kmjqd_`m d_`iodad`_ \h`gdjm\odji ja h`io\g dggi`nn \i_ m`_p^`_ nom`nn \n kjnnd]g` c`\goc ]`i`adon-
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Rp]pa Gkqoejc @qpdknepuyo sa]pdanev]pekj lnkcn]i bkqj` decd n]pao kb ]opdi] ]ikjc l]npe_el]pejc
dkqoadkh`o- Hp ]hok bkqj` pd]p ] dkia sepd ikeopqna ]j` ikh` eooqao s]o ikna pd]j pdnaa peiao ]o hegahu
pk ej_hq`a ] naoe`ajp sepd ]opdi]+ ]o ] dkia sepdkqp ikeopqna ]j` ikh` lnk^haio 'Skdj+ 1//5(-

001

Hj ]``epekj pk lkpajpe]h da]hpd ^ajabepo+ psk kb pda da]hpd atlanpo ejpanreasa` bkn pdeo lnkfa_p _]qpekja` pd]p
ajancu abbe_eaj_u lnkcn]io i]u d]ra jac]pera da]hpd eil]_po+ `qa pk ^qeh`ejco ^a_kia zpkk pecdp+{
ha]`ejc pk `a_hejejc ej`kkn ]en mq]hepu- Sdeo eo l]npe_qh]nhu pda _]oa eb ] lkhhqp]jp okqn_a+ oq_d ]o ikh` kn
laopo+ eo jkp naikra`+ ok pd]p atlkoqna haraho ]na ej abba_p ej_na]oa` ^u na`q_ejc ]en ejbehpn]pekj+ `qa pk
_d]jcao ej pda dkia i]`a ^u pda abbe_eaj_u lnkcn]i- Gksaran+ pda opq`eao at]ieja` ej pdeo hepan]pqna
nareas `e` jkp `k_qiajp ]ju `a_hejao ej da]hpd `qa pk ajancu abbe_eaj_u lnkcn]io-

@ jqi^an kb na_ajp opq`eao ej Dqnkla ]j` Mas Ya]h]j` d]ra bkqj` ]ook_e]pekjo kb sa]pdanev]pekj ]j`
kpdan ajancu abbe_eaj_u napnkbepo sepd eilnkra` da]hpd- @ opq`u ej Mas Ya]h]j` at]ieja` pda eil]_po kb
ejoqh]pekj ]j` da]pejc ouopai napnkbep lnkcn]i- Sda opq`u ej_hq`a` n]j`ki ]ooecjiajp kb b]ieheao pk
atlaneiajp]h ]j` _kjpnkh _kj`epekjo- Rpq`u dkqoadkh`o sana ]p l]npe_qh]nhu decd neog+ ]o opq`u l]npe_el]jpo
hera` ej qjejoqh]pa` dkiao ]j` ej_hq`a` ]p ha]op kja dkqoadkh` iai^an `e]cjkoa` sepd naolen]pknu
ehhjaooao- Sda opq`u bkqj` pd]p l]npe_el]jpo oahb,nalknpa` eilnkra` kran]hh da]hpd+ basan ej_e`ajpo kb
sdaavejc kran pda l]op pdnaa ikjpdo+ basan ieooa` `]uo kb o_dkkh ]j` skng+ ]j` basan reoepo pk pdaen
`k_pkno ]bpan pdaen dkiao d]` ejoqh]pekj ]j` jas da]pejc ouopaio ejop]hha` 'Gks`aj,Bd]liaj ap ]h-+
1//6+ Ke``ahh+ 1//8(- Sda o]ia opq`u bkqj` eilnkraiajpo ej pda iajp]h da]hpd kb l]npe_el]jpo+ pdkqcd pda
]qpdkno aild]oeva pd]p lnkcn]i l]npe_el]jpo sana ]p _heje_]h neog ^abkna ejpanrajpekj+ ok bej`ejco i]u jkp
^a ^nk]`hu ]llhe_]^ha pk pda lklqh]pekj ]p h]nca 'Ke``ahh+ 1//8(-

@jkpdan opq`u ej Mas Ya]h]j` at]ieja` pda eil]_po kb ejop]hhejc ajancu,abbe_eajp ]j` da]hpdu da]pejc
ouopaio ejpk dkiao sepd ^]oe_ ejoqh]pekj ]j` lkkn da]pejc ouopaio 'aepdan qj,bhqa` j]pqn]h c]o kn lhqc,ej
aha_pne_ ouopaio(- D]_d dkqoadkh` ej_hq`a` ] _deh` `e]cjkoa` sepd ]opdi]- Toejc ] n]j`kieva` `aoecj+
pda opq`u bkqj` pd]p pda lnkcn]i oecjebe_]jphu na`q_a` ouilpkio kb ]opdi]+ ieooa` `]uo bnki o_dkkh+
]j` reoepo pk `k_pkno ]j` ld]ni]_eopo+ ]__kil]jea` ^u basan nalknpo kb lkkn da]hpd+ ohaal `eopqn^a` ^u
sdaavejc+ `nu _kqcd ]p jecdp ]j` hksan naolen]pknu pn]_p ouilpkio- Gksaran+ pdana sana jk `ebbanaj_ao ej
hqjc bqj_pekj ^apsaaj pda l]npe_el]pejc ]j` _kjpnkh dkqoadkh`o- O]npe_el]pejc dkqoadkh`o sana s]nian
pd]j ^abkna pda napnkbep ]j` na_kn`a` hksan haraho kb jepnkcaj `ekte`a- Sda naoqhpo lnkre`a are`aj_a kb ]
hejg ^apsaaj decdan ej`kkn ]en pailan]pqna kj kja d]j`+ ]j` na`q_a` haraho kb jepnkcaj `ekte`a ]j`
na`q_a` ouilpkio kb ]opdi] kj pda kpdan 'Gks`aj,Bd]liaj ap ]h-+ 1//7; Onar]h ap ]h-+ 1/0/(- Gksaran+
^a_]qoa kb pda ranu ola_e]heva` j]pqna kb pda opq`u lklqh]pekj 'e-a-+ qj,bhqa` j]pqn]h c]o bqnj]_ao kn lhqc,
ej aha_pne_ da]pano ]j` lnaoaj_a kb ] _deh` sepd ]opdi](+ ep eo jkp _ha]n dks ]llhe_]^ha pdaoa bej`ejco ]na pk
pda cajan]h lklqh]pekj ]j` ikna cajan]heva` sa]pdanev]pekj ]j` ajancu abbe_eaj_u lnkcn]io-

002
Eqnpdan+ ep

eo `ebbe_qhp pk `ebbanajpe]pa pda eil]_p kb pda ej_na]oa ej dkqoejc pailan]pqna bnki pda eil]_p kb na`q_a`
ej`kkn ]en lkhhqp]jpo kj da]hpd kqp_kiao-

@ opq`u kb da]pejc ]j` ejoqh]pekj napnkbepo ej pda Tjepa` Jejc`ki 'TJ Eqah Okranpu Rpn]pacu( ej_hq`a` ^kpd
hkjcepq`ej]h ]j` _nkoo,oa_pekj]h naoa]n_d `aoecj ahaiajpo- Hp at]ieja` pda da]hpd eil]_po kb pda napnkbepo
bnki 1//0 pk 1//2- Sda opq`u bkqj` pd]p lnkcn]i l]npe_el]jpo sdk+ ]bpan pda napnkbepo+ ej_na]oa` pdaen
ej`kkn ]en pailan]pqna pk pailan]pqnao na_kiiaj`a` ^u pda Vknh` Ga]hpd Nnc]jev]pekj 'VGN( '58-7�E
bkn herejc nkkio ]j` 53-3�E bkn ]hh kpdan nkkio( ej_na]oa` pdaen heba atla_p]j_u ^u paj `]uo bkn iaj ]j`
oaraj `]uo bkn skiaj+ _kil]na` pk pdkoa sdk `e` jkp ej_na]oa pda pailan]pqna kb pdaen dkiao- Hj
]``epekj+ pda opq`u bkqj` iajp]h da]hpd eilnkraiajpo+ sepd na`q_pekjo ej ]jteapu ]j` `alnaooekj ]ikjc
lnkcn]i l]npe_el]jpo- Sda naoa]n_d oqccaopo pd]p bkn aranu 0/+/// napnkbeppa` dkiao+ 2+/// l]npe_el]jpo
sehh odks eilnkraiajpo ej ia]oqnao kb ]jteapu kn `alnaooekj 'Ke``ahh+ 1//8(-

001
Nm`, \i_ kjno,kmjbm\h k\mod^dk\odji _\o\ \i_ _\o\ ^jhk\mdib k\mod^dk\odib oj iji,k\mod^dk\odib cjpn`cjg_n r`m` ijo \q\dg\]g` ajm \noch\

m\o`n \i_ di^d_`i^`n ja hjdnopm` \i_ hjg_ dnnp`-
002

Rc` \pocjmn ijo` oc\o oc`t \m` `s\hdidib kjo`iod\g c`\goc dhk\^on ji joc`m cjpn`cjg_ h`h]`mn 'Fjr_`i,Ac\kh`i `o \g-+ 1//7(-
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Sda Tjepa` Jejc`kiyo M]pekj]h Bajpan bkn Rk_e]h Qaoa]n_d 'M@SBDM( _kj`q_pa` ] hkjcepq`ej]h opq`u
bnki 1//0 pk 1//4+ at]iejejc pda ]ook_e]pekj ^apsaaj dkqoejc _kj`epekjo ]j` pda sahh ^aejc kb Djcheod
_deh`naj- Sda opq`u bkqj` hkjc,pani jac]pera abba_po bkn _deh`naj herejc ej dkiao _kjoe`ana` _kh` ]j`
`]il- Bdeh`naj herejc ej dkiao _kjoe`ana` _kh` ]j` `]il bkn ]p ha]op pdnaa ua]no sana ikna hegahu pk
d]ra naolen]pknu lnk^haio pd]j _deh`naj sdk d]` jaran hera` ej dkiao _kjoe`ana` _kh` ]j` `]il '04$ kb
_deh`naj+ _kil]na` pk 5$ kb _deh`naj( 'Ke``ahh+ 1//8(- Sda o]ia opq`u bkqj` pd]p dkiao pd]p h]_ga`
]bbkn`]^ha da]p sana ]ook_e]pa` sepd ziqhpelha iajp]h da]hpd neog{ bkn ]`khao_ajpo ]j` _deh`naj herejc ej
pdkoa dkiao+ ^qp ep eo `ebbe_qhp pk eokh]pa pda eil]_p kb qj]bbkn`]^ha da]pejc bnki kpdan _kjpne^qpejc b]_pkno
'Ke``ahh+ 1//8(-

@ opq`u kb pda R_kppeod Bajpn]h Ga]pejc Onkcn]iia 'BGO( _kil]na` 0+170 napnkbeppa` dkqoadkh`o 'psk
ua]no ]bpan pda napnkbepo( sepd 0+/73 dkqoadkh`o kj pda BGO s]epejc heop- Sda opq`u bkqj` ikna heiepa`
eil]_po kj da]hpd pd]j pda TJ Eqah Okranpu opq`u+ ^qp opehh bkqj` pd]p l]npe_el]jpo d]` oecjebe_]jphu ^appan
oahb,nalknpa` da]hpd kqp_kiao kj bkqn kb 11 lkooe^ha da]hpd kqp_kiao 'Ke``ahh+ 1//8(-

@ opq`u ej Fh]ocks+ R_kph]j`+ bkqj` pd]p _kil]na` pk ] _kjpnkh lklqh]pekj+ dkiao qlcn]`a` bnki ^aejc
_kh`+ `]il+ ]j` ikh`u pk ^aejc s]ni+ `nu ]j` ikh`,bnaa naoqhpa` ej eilnkraiajpo ej ^hkk` lnaooqna ]j`
cajan]h da]hpd+ ]o sahh ]o na`q_a` qoa kb ia`e_]pekjo ]j` dkolep]hev]pekjo ]j` da]pejc _kopo- Gksaran+ ep
eo jkp _ha]n sd]p lknpekj kb pda da]hpd eilnkraiajpo sana ]ppne^qp]^ha pk dkia pailan]pqnao kn pda
na`q_pekj ej ikh` 'Khku`+ ap ]h-+ 1//7(-

Rpq`eao kb ]opdi] ej|dkia ejpanrajpekjo oqccaop pd]p sa]pdanev]pekj lnkcn]io i]u d]ra okia ej`ena_p
^ajabepo pk ]opdi]pe_o- @opdi] ej,dkia ejpanrajpekjo cajan]hhu ej_hq`a ] jqi^an kb ahaiajpo+ ej_hq`ejc
a`q_]pekj ]j` kqpna]_d bnki jqnoao kn lq^he_ da]hpd skngano+ laop an]`e_]pekj+ naikr]h kb _]nlapo ]j`
reoe^ha ikh`+ nal]enejc s]pan ha]go ]j` s]pan ejpnqoekjo+ lnkreoekj kb ^a``ejc _krano+ lnkreoekj kb
r]_qqio ]j` _ha]jejc oqllheao+ lnkre`ejc ok_e]h oqllknp+ ]j` eilnkrejc rajpeh]pekj- Sdaoa ejpanrajpekjo
d]ra ^aaj odksj pk na`q_a ]opdi] ouilpkio+ ]opdi] pneccano+ ]j` dkolep]hev]pekjo 'Bajpan bkn
L]j]cejc Bdnkje_ Ceoa]oa+ 1//6; Gkllej ]j` Ckj]dqa+ 1//3; S]g]nk ap ]h-+ 1//3(- Rkia naoa]n_d+ ej
]``epekj pk pn]`epekj]h ]opdi] ejpanrajpekjo+ d]o at]ieja` ej_hqoekj kb da]pejc ]j` _kkhejc nal]eno+ bej`ejc
pd]p _kjopnq_pekj nal]eno pd]p ]hhare]pa` pda nkkp _]qoa kb ikeopqna okqn_ao+ _ki^eja` sepd ia`e_]h ]j`
^ad]rekn]h ejpanrajpekjo+ na`q_a` ouilpki `]uo ]j` da]hpd _]na qoa bkn ]opdi]pe_ _deh`naj herejc ej
dkiao sepd `k_qiajpa` ikh` lnk^haio 'Jan_oi]n ap ]h-+ 1//5(-

Vdeha ej,dkia ejpanrajpekjo bkn ]opdi] `ebban `n]i]pe_]hhu bnki ajancu abbe_eaj_u lnkcn]io+ da]hpd ]j`
o]bapu atlanpo ejpanreasa` oqccaopa` pd]p ]ju lnkcn]io+ oq_d ]o sa]pdanev]pekj lnkcn]io+ pd]p ej_hq`a`
nal]eno pk s]pan ejpnqoekjo+ skqh` hegahu d]ra da]hpd eil]_po nah]pa` pk ]opdi] ]j` kpdan naolen]pknu
]ehiajpo- Eqnpdan+ I]_k^o ]j` A]a`an '1//8(+ ej ] nareas kb pda hepan]pqna at]iejejc pda abba_po kb dkqoejc
ejpanrajpekjo kj da]hpd+ bkqj` pd]p aheiej]pejc ikeopqna ejpnqoekj ]j` ha]go+ _ki^eja` sepd pda naikr]h kb
ikh` ]j` ikh`u epaio+ na`q_a` ]opdi] pneccano ]j` atlkoqna- Npdan naoa]n_d oqccaopo pd]p ajrahkla
oa]hejc kb dkiao i]u dahl pk na`q_a l]npe_qh]pa i]ppan ej pda dkia+ sepd lkpajpe]h ^ajabepo bkn naolen]pknu
]ehiajpo 'I]_k^o ]j` A]a`an+ 1//8(-

Eej]hhu+ na_ajp naoa]n_d d]o ^acqj pk at]ieja pda ]ook_e]pekj ^apsaaj pda abba_po kb ]en _kj`epekjejc kj
dkolep]hev]pekjo ]j` `a]pdo nah]pa` pk at_aooera da]p ]j` da]p s]rao- @ opq`u ej B]hebknje] bkqj` pd]p
ksjanodel ]j` qo]ca kb ]en _kj`epekjejc na`q_ao pda neogo kb dkolep]hev]pekjo `qnejc `]uo kb at_aooera
da]p- @ 0/$ ej_na]oa ej ]en _kj`epekjejc ksjanodel naoqhpa` ej na`q_pekjo ej at_aoo neogo kb iknp]hepu bkn ]
jqi^an kb `eoa]oao 'Nopnk ap ]h-+ 1/0/(- Reieh]nhu+ ] opq`u kb da]p s]rao ej Odeh]`ahlde]+ Bde_]ck+ ]j`
Bej_ejj]pe bkqj` laklha herejc ej dkiao sepd _ajpn]h ]en _kj`epekjejc sana haoo hegahu pk `ea pd]j laklha
herejc ej dkiao sepdkqp ]en _kj`epekjejc 'Rju`an ]j` A]gan+ 1/0/(-

,%(-%( 6^TOPWNP QZXV \SP ?6; P^LU]L\TXW UT\PZL\]ZP

Ga]hpd,nah]pa` MDHo d]ra n]nahu ^aaj ej_hq`a` ej pda ar]hq]pekj hepan]pqna+ ]j` sdaj pdau d]ra ^aaj
ej_hq`a`+ pdau d]ra ^aaj ia]oqna` ^u na`q_pekjo ej ouilpkio kn hkop `]uo bnki skng- Sdau d]ra jkp
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^aaj hejga` pk lkpajpe]h _]qo]h ia_d]jeoio oq_d ]o ej_na]oa` pailan]pqna kb pda dkia `qnejc sejpan kn
na`q_a` lnar]haj_a kb ikh` olknao kn kpdan ej`kkn ]en lkhhqp]jpo-

TecMarket Works, SERA, and Megdal Associates (2001)

Ekn at]ilha+ pda B]hebknje] KHOOS nalknp aopei]pa` pda r]hqa kb da]hpd ^ajabepo kb #2-67 ^u ]ppne^qpejc
na`q_pekjo ej oahb,nalknpa` oe_g `]uo pk sa]pdanev]pekj lnkcn]io '_]h_qh]pa` ]o pda jqi^an kb na`q_a`
oe_g `]uo iqhpelhea` ^u pda iejeiqi s]ca bkn ] skng `]u(+ ^qp pda KHOOS `e` jkp aopei]pa r]hqao bkn
na`q_pekjo ej hkop `]uo kb o_dkkh 'Sa_L]ngap Vkngo+ RDQ@ ]j` Lac`]h @ook_e]pao+ 1//0(-

Skumatz and Dickerson (1997)

Sda ar]hq]pekj kb pda UOO lnkcn]i aopei]pa` da]hpd ^ajabepo ^u ]ooqiejc ] na`q_pekj kb bkqn hkop
skng`]uo `qa pk na`q_a` ehhjaooao ]ppne^qpa` pk pda sa]pdanev]pekj lnkcn]i+ lhqo pda _kop kb kja ^kppha kb
kran,pda,_kqjpan _kh` ia`e_eja 'Rgqi]pv ]j` Ce_ganokj+ 0886(-

Riggert et al. (1999)

Sda ar]hq]pekj kb pda ajancu ]j` jkj,ajancu eil]_po kb Uanikjpyo Va]pdanev]pekj @ooeop]j_a Onkcn]i
`anera` ] da]hpd ^ajabep kb #64 lan l]npe_el]jp lan ua]n+ ^]oa` kj pda aopei]pao `arahkla` ^u pda
ar]hq]pekj kb pda UOO lnkcn]i 'Qeccanp ap ]h-+ 0888(-

Skumatz and Gardner (2005)

Sda ar]hq]pekj kb pda Veo_kjoej V@O aopei]pa` da]hpd ^ajabepo pdnkqcd ] nah]pera r]hq]pekj iapdk`+
]ogejc naolkj`ajpo pk aopei]pa pda ^ajabepo kb na`q_pekjo ej oe_g `]uo+ hkop o_dkkh `]uo+ reoepo pk `k_pkno+
]j` bnamqaj_u ]j` ejpajoepu kb r]nekqo ]ehiajpo+ ej_hq`ejc ]opdi]+ da]`]_dao+ ]j` kpdan ]ehiajpo- U]hqao
bkn a]_d n]jca` bnki #0 pk #01 'Rgqi]pv ]j` F]n`jan+ 1//4(- Gksaran+ 8/$ kb lnkcn]i l]npe_el]jpo
nalknpa` jk abba_p bnki pda lnkcn]i kj pda da]hpd ^ajabepo-

NMR and Conant (2009)

Sda ar]hq]pekj kb pda L]oo]_dqoappo Mas Gkiao sepd DMDQFX RS@Q lnkcn]i aopei]pa` pda ^ajabepo kb
eilnkra` ej`kkn ]en mq]hepu 'H@P( pdnkqcd ] nah]pera r]hq]pekj iapdk`+ qoejc l]npe_el]jp oqnrauo-
O]npe_el]jpo aopei]pa` pda r]hqa kb eilnkra` H@P ]p 21$ kb ajancu o]rejco+ kn #015 lan ua]n 'MLQ ]j`
Bkj]jp+ 1//8(-

Oppenheim and MacGregor (2002); Howat and Oppenheim (1999)

Npdan opq`eao d]ra aopei]pa` l]npe_el]jp da]hpd ^ajabepo ^]oa` kj hkop `]uo kb skng 'Nllajdaei ]j`
L]_Fnackn+ 1//1( kn na`q_a` lq^he_ atlaj`epqnao kj da]hpd _]na 'Gks]p ]j` Nllajdaei+ 0888(-

,%(-%) 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Ga]hpd,nah]pa` ^ajabepo pk ajancu abbe_eaj_u lnkcn]io d]ra ^aaj at]ieja` ikna atpajoerahu ej Dqnkla
]j` Mas Ya]h]j` pd]j ej pda Tjepa` Rp]pao- Sdau d]ra pule_]hhu bk_qoa` kj lnkcn]io p]ncapejc hks,
ej_kia dkqoadkh`o kn dkqoadkh`o sepd l]npe_qh]n da]hpd neogo+ oq_d ]o ]opdi]- Sdaoa opq`eao d]ra bkqj`
lkoepera da]hpd eil]_po- Ga]hpd abba_po ]lla]n pk ^a hejga` pk s]nian ej`kkn ]en pailan]pqnao ej _kh`
_hei]pao ]j` na`q_a` atlkoqna pk at_aooera da]p ej s]nian _hei]pao+ haoo ej`kkn ]en ikeopqna ]j` kpdan
]opdi] pneccano+ ]j` na`q_pekjo ej ej`kkn ]en lkhhqp]jpo oq_d ]o _]n^kj ikjkte`a- Sdaoa eilnkra`
dkqoejc _kj`epekjo _]j ^a ] naoqhp kb ajancu abbe_eaj_u ia]oqnao ]j` lnkcn]io+ oq_d ]o ejoqh]pejc ]j`
sa]pdanevejc qj,ejoqh]pa` kn lkknhu ejoqh]pa` dkiao+ nal]enejc kn nalh]_ejc da]pejc ]j` ]en _kj`epekjejc
amqeliajp- Ga]hpd abba_po ej_hq`a basan ]opdi] ]pp]_go ]j` ouilpkio+ basan oe_g `]uo bnki skng+ basan
hkop o_dkkh `]uo+ basan `k_pkn ]j` dkolep]h reoepo+ ]j` basan ]j` haoo ejpajoa ]ehiajpo ikna cajan]hhu-

Gksaran+ da]hpd ^ajabepo d]ra jkp ^aaj ikjapeva` ej pda ia`e_]h hepan]pqna- @llhuejc da]hpd eil]_po bnki
pdaoa opq`eao eo lnk^hai]pe_+ bkn oaran]h na]okjo- Aa_]qoa kb pda p]ncapa` j]pqna kb okia kb pda
lnkcn]io+ pda bej`ejco ]na jkp cajan]hev]^ha pk pda O@oy lnkcn]io- Aa_]qoa kb cakcn]lde_ ]j` _hei]pe_
`ebbanaj_ao+ ep eo `ebbe_qhp pk aopei]pa lnkcn]i eil]_po bnki opq`eao _kj`q_pa` ej Dqnkla ]j` Mas Ya]h]j`-
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Reieh]nhu+ ]llhuejc da]hpd eil]_po bnki pda bas opq`eao ej pda ar]hq]pekj hepan]pqna eo lnk^hai]pe_+ aepdan
^a_]qoa kb _hei]pe_ ]j` cakcn]lde_ `ebbanaj_ao kn ^a_]qoa kb pda iapdk`o qoa` pk aopei]pa pda ^ajabep-

,%(-%* CPUP^LW\ A2 AZXRZLV[

Sda jkj,ajancu ^ajabep kb eilnkra` da]hpd ]llheao pk ]hh O@ lnkcn]io pd]p ej_hq`a odahh ia]oqnao kn
da]pejc ]j` _kkhejc ia]oqnao+ aola_e]hhu hks,ej_kia lnkcn]io+ ej_hq`ejc pda O@oy hks ej_kia,napnkbep
lnkcn]io+ hks,ej_kia jas _kjopnq_pekj lnkcn]io+ naoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]io+ naoe`ajpe]h
da]pejc ]j` dkp s]pan lnkcn]io+ ]j` jkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo R]ra+ iqhpe,b]iehu
napnkbep lnkcn]io(-

,%(-%+ CPNXVVPWOL\TXW[

A]oa` kj pda oqnrauo kb lnkcn]i l]npe_el]jpo+ MLQ na_kiiaj`o ]j ]jjq]h r]hqa kb #3 bkn MKH
l]npe_el]jpo ]j` #08 bkn KH l]npe_el]jpo sdk ejop]hha` odahh ]j` sa]pdanev]pekj ia]oqnao kn da]pejc ]j`
_kkhejc amqeliajp-

Sdaoa bej`ejco ]na _kil]n]^ha pk kpdan aopei]pao kb da]hpd eil]_po nalknpa` ej pda MDH hepan]pqna- Ekn
at]ilha+ pda B]hebknje] KHOOS aopei]pa` ]j ]jjq]h da]hpd ^ajabep kb #2-87 ^]oa` kj oqnrau `]p] kb
na`q_a` ieooa` `]uo bnki skng 'Sa_L]ngap Vkngo+ RDQ@ ]j` Lac`]h+ 1//0(+ sdeha ] #17 pk #24 ]jjq]h
^ajabep s]o aopei]pa` ej pda 1//4 VH hks,ej_kia sa]pdanev]pekj nalknp+ ^]oa` kj oqnrau `]p] qoejc
nah]pera r]hq]pekj kb oaran]h+ lkpajpe]hhu kranh]llejc+ da]hpd ^ajabepo9 ieooa` `]uo bnki skng+ basan _kh`o
]j` renqoao+ basan _dnkje_ _kj`epekjo+ haoo ikjau olajp kj ia`e_eja+ basan da]`]_dao+ basan `k_pknyo
reoepo 'Rgqi]pv ]j` F]n`ajan+ 1//4(-

Va `k jkp na_kiiaj` `anerejc ] r]hqa bnki pda hepan]pqna- Sda hepan]pqna kj pda da]hpd eil]_po kb ajancu
abbe_eaj_u lnkcn]io eo opehh heiepa`- Vdeha pdana eo hepan]pqna oqccaopejc lkpajpe]h eil]_po+ ej okia _]oao ep
eo atpnaiahu `ebbe_qhp pk eokh]pa pda eil]_po kb pda lnkcn]io bnki kpdan+ _kjbkqj`ejc b]_pkno+ sdeha ej kpdano
ep eo `ebbe_qhp pk cajan]heva naoqhpo ^]oa` kj ] lnkcn]i pd]p p]ncapo ola_e]heva` lklqh]pekjo-

Okpajpe]h ok_eap]h ^ajabepo oq_d ]o na`q_a` ia`e_]h _kopo `qa pk na`q_pekjo ej pda ej_e`aj_a kb ouilpkio
kn k__qnnaj_ao kb ola_ebe_ da]hpd lnk^haio 'oq_d ]o ]opdi] kn kpdan naolen]pknu lnk^haio+ da]p opnaoo
]j` dulkpdanie]( ]na `eo_qooa` ej oa_pekj 5-3- Hilnkra` Ga]hpd

Hj ]``epekj+ da]hpd ^ajabepo ]na _qnnajphu ^aejc at]ieja` ^u pda ar]hq]pekj kb pda j]pekj]h V@O+ sepd
okia ^ajabepo ^aejc ikjapeva` 're] na`q_a` ieooa` `]uo bnki skng(+ sdeha kpdano ]na jkp ^aejc
ikjapeva`+ oq_d ]o na`q_pekjo ej ej_e`aj_a kb ouilpkio oq_d ]o ]opdi] 'Sanjao ap ]h-+ 1//6(- Sda
nalknp+ sde_d eo atla_pa` pk ^a naha]oa` ej 1/00+ _kqh` oanra ]o ] r]hq]^ha ]``epekj pk pda hepan]pqna kj
l]npe_el]jp ^ajabepo-

Va baah pd]p bqnpdan opq`u at]iejejc pda lkpajpe]h da]hpd eil]_po kb pda lnkcn]io odkqh` ^a _kjoe`ana`-

Qa`q_a` ej_e`aj_a kb bena ]j` _]n^kj ikjkte`a atlkoqna ]na _kiikjhu e`ajpebea` ]o o]bapu,nah]pa`
^ajabepo naoqhpejc bnki sa]pdanev]pekj lnkcn]io ej pda MDH hepan]pqna- E]qhpu da]pejc amqeliajp eo ]ikjc
pda _kiikj _]qoao kb naoe`ajpe]h benao 'Hjoqn]j_a Hjbkni]pekj Hjopepqpa+ 088/ ]o _epa` ej Anksj ap ]h-+
0882(- @``epekj]hhu+ hks,ej_kia dkqoadkh`o pd]p _]jjkp ]bbkn` pk l]u pdaen da]pejc ^ehho+ kn d]ra ^aaj
paniej]pa` bnki oanre_a `qa pk jkjl]uiajp+ d]ra ^aaj gjksj pk naoknp pk ]hpanj]pera okqn_ao kb dkia
da]pejc+ sde_d ]na ikna hegahu pk _]qoa benao ]j` _]n^kj ikjkte`a lkeokjejc- Reieh]nhu+ dkqoadkh`o pd]p
d]ra d]` aha_pne_ oanre_a odqp kbb ]j` naoknp pk _]j`hao bkn hecdpejc ]na ]p ]j ahar]pa` neog kb atlaneaj_ejc
] bena- Va]pdanev]pekj lnkcn]io kbpaj ej_hq`a ia]oqnao pd]p iepec]pa bena ]j` BN atlkoqna neogo+ oq_d ]o
da]pejc ouopai ejola_pekj+ nal]en+ ]j`.kn nalh]_aiajp+ BN paopejc+ ]j` BN ]j` bena `apa_pkno- Sda MDH
r]hqa kb na`q_a` benao ]ppne^qp]^ha pk lnkcn]io _]j ^a aopei]pa`+ qoejc `]p] kj pda ej_e`aj_a ]j` _]qoao
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kb naoe`ajpe]h benao ]j` aopei]pao kb pda ]rke`a` _kopo bnki benao+ ej_hq`ejc hkoo kb heba+ lanokj]h ejfqnu+ ]j`
lnklanpu hkoo- Sda r]hqa kb na`q_a` BN atlkoqna d]o jkp ^aaj mq]jpebea` ]o kbpaj ]o bena na`q_pekj ej pda
MDH hepan]pqna+ ^qp ep _kqh` ^a mq]jpebea` ej ] oeieh]n i]jjan+ bkn lnkcn]io pd]p lnkre`a BN paopejc ]j` BN
`apa_pkno+ ]j` pk pda atpajp pd]p lnkcn]io k^re]pa pda jaa` bkn hks,ej_kia dkqoadkh`o pk naoknp pk
qj_kjrajpekj]h da]p okqn_ao sde_d aiep BN ej pda dkia-

Brown et al. (1993)

Sda 0882 NQMK j]pekj]h V@O nalknp e`ajpebea` bena lnarajpekj ]j` _]n^kj ikjkte`a,nah]pa` ej`kkn ]en
mq]hepu ]o o]bapu,nah]pa` ^ajabepo ]ook_e]pa` sepd pda lnkcn]i 'Anksj ap ]h-+ 0882(- Vdeha ] ikjapeva`
MDH r]hqa s]o aopei]pa` ej pda nalknp bkn lnkcn]i,ej`q_a` ]rke`a` bena _kopo+ pda r]hqa kb _]n^kj
ikjkte`a iepec]pekj s]o jkp aopei]pa`+ `qa pk ejoqbbe_eajp `]p] ]j` ej_kilhapa qj`anop]j`ejc kb pda
jqiankqo ejpan]_pejc b]_pkno ]ook_e]pa` sepd sa]pdanev]pekj ]j` ej`kkn ]en mq]hepu- Cqnejc pda 0878
lnkcn]i ua]n bkn pda j]pekj]h V@O+ da]pejc ouopai nal]eno kn o]bapu eilnkraiajpo sana i]`a pk 6$ kb
sa]pdaneva` dkiao+ ej_hq`ejc betejc c]o ha]go ]j` _]n^kj ikjkte`a lnk^haio+ ]j` nal]enejc kn nalh]_ejc
pda bkhhksejc9 pdanik_kqlhao+ pdanikop]po+ b]j osep_dao+ bqnj]_a behpano+ c]o r]hrao+ c]o _kjpnkho+ ha]`
`apa_pkno+ ]j` heiep osep_dao- Anksj ap ]h- '0882( jkpa` pd]p pda ia]oqnao ejop]hha` pdnkqcd pda j]pekj]h
V@O na`q_a pda _kopo kb benao ej oaran]h s]uo- Eenop+ o]bapu ia]oqnao+ ej_hq`ejc betejc c]o ha]go+ na`q_a
pda lnk^]^ehepu kb benao- @``epekj]hhu+ _ahhqhkoa ejoqh]pekj ejop]hha` pdnkqcd pda lnkcn]i paj`o pk ojqbb kqp
benao pd]p k__qn ej sa]pdaneva` dkiao- K]ophu+ ^u i]gejc dkia da]pejc ^ehho ikna ]bbkn`]^ha+ pda lnkcn]i
na`q_ao pda hegahedkk` kb l]npe_el]jpo naoknpejc pk pda qoa kb da]p okqn_ao sde_d d]ra ] cna]pan bena neog+
oq_d ]o aha_pne_ ol]_a da]pano+ skk` ^qnjejc opkrao+ gankoaja da]pano+ atpajoekj _kn`o bnki ]
jaecd^knyo dkia+ ]j` ehhac]h na_kjja_pekjo pk lksan hejao- Anksj ap ]h- '0882( aopei]pa` pda r]hqa kb
]rke`a` _kopo `qa pk lnarajpa` `a]pdo ]j` lnklanpu hkooao bnki benao pk ^a #2-14 lan sa]pdaneva`
`sahhejc- @hpdkqcd ]rke`a` bena,nah]pa` ejfqneao sana e`ajpebea` ]o ]j MDH+ ej ]``epekj pk bena,nah]pa` `a]pdo
]j` lnklanpu hkoo+ pda r]hqa kb ]rke`a` bena,nah]pa` ejfqneao s]o at_hq`a` bnki pda _]h_qh]pekj+ `qa pk pda
`ebbe_qhpu ej mq]jpebuejc ep ]j` pda ]jpe_el]pa` hks r]hqa kb ]rke`a` ejfqneao nah]pera pk pda r]hqao kb ]rke`a`
`a]pdo ]j` lnklanpu hkoo- Sda bkniqh] bkn aopei]pejc pda r]hqa kb ]rke`a` bena `a]pdo qoa` ^u Anksj ap ]h-
'0882( ej_hq`a` pda bkhhksejc9 pda jqi^an kb ah`anhu ]j` jkj,ah`anhu k__ql]jpo kb sa]pdaneva` `sahhejco+
pda atla_pa` n]pa kb bena `a]pdo a]_d bkn ah`anhu ]j` jkj,ah`anhu ej`ere`q]ho '`]p] d]o odksj pd]p pda
ah`anhu ]na ikna hegahu pk `ea ej ] naoe`ajpe]h bena pd]j pda jkj,ah`anhu(+ pda n]pa kb 0/$ kb bena `a]pdo
_]qoa` ^u naoe`ajpe]h da]pejc amqeliajp 'Hjoqn]j_a Hjbkni]pekj Hjopepqpa 088/; M]pekj]h R]bapu Bkqj_eh+
0878(+ ]j` pda ]ran]ca hebapeia _kop `qa pk ] bena `a]pd '#14/+/// bkn pda jkj,ah`anhu ]j` #13+/// bkn pda
ah`anhu+ p]gaj bnki Rp]peope_]h @^opn]_p kb pda TR+ 0880(- Sda ]rke`a` bena `a]pd _kilkjajp kb pda MDH
r]hqa ]ooqiao pd]p ]hh lkpajpe]h bena `a]pdo ']ppne^qp]^ha pk naoe`ajpe]h da]pejc amqeliajp( ]na ]rke`a` ^u
pda lnkcn]i- Sda bkniqh] bkn aopei]pejc pda r]hqa kb ]rke`a` lnklanpu hkoo `qa pk benao ej_hq`ao ]j
aopei]pa kb pda n]pa ]p sde_d hks,ej_kia naoe`ajpe]h benao k__qn ']ooqiejc pd]p hks,ej_kia dkqoadkh`o
]na pse_a ]o hegahu pk d]ra ] bena pd]j pda ]ran]ca TR dkqoadkh`(+ pda n]pa kb 10$ kb naoe`ajpe]h benao
_]qoa` ^u da]pejc ouopaio 'Hjoqn]j_a Hjbkni]pekj Hjopepqpa+ 088/(+ ]j aopei]pa kb pda r]hqa kb lnklanpu
hkoo `qa pk ] naoe`ajpe]h bena ']ooqiejc pd]p pda ]ran]ca lnklanpu hkoo bkn hks,ej_kia dkqoadkh`o eo d]hb
pd]p kb pda j]pekj]h ]ran]ca(+ ]j` ]j ]ooqia` 14$ na`q_pekj ej benao `qa pk pda lnkcn]i- B]n^kj
ikjkte`a `a]pdo ]j` benao _]qoa` ^u ]hpanj]pera da]pejc okqn_ao sana jkp ]__kqjpa` bkn ej pda
ikjapeva` MDH r]hq]pekj-

Riggert et al, (1999)

Sda o]ia aopei]pekj iapdk` ailhkua` ^u Anksj ap ]h- '0882( bkn pda j]pekj]h V@O s]o qoa` pk aopei]pa
pda MDH r]hqa kb ]rke`a` bena `a]pdo ]j` lnklanpu hkooao ej pda 0888 ar]hq]pekj kb Uanikjpyo V@O
'Qeccanp ap ]h-+ 0888(- Gksaran+ pda Uanikjp MDH r]hqa kb #18-64 lan sa]pdaneva` dkia eo iq_d cna]pan
pd]j pda j]pekj]h V@O r]hqa kb #2-14+ `qa pk pda qoa kb ] `ebbanajp aopei]pa kb pda r]hqa kb ] dqi]j heba ej
pda MDH r]hq]pekj bkniqh]- Hjopa]` kb pda #14/+/// lan jkj,ah`anhu lanokj ]j` #13+/// lan ah`anhu lanokj
]ooqia` lan ]rke`a` bena `a]pd ej pda j]pekj]h V@O aopei]pekj+ ] r]hqa kb #3 iehhekj lan ]rke`a` bena
`a]pd p]gaj bnki Nppejcan '088/( s]o qoa` ej pda Uanikjp aopei]pekj- Rgqi]pv ]j` Mkn`aaj '1//1(
ailhkua` ] oeieh]n aopei]pekj iapdk` ]o Anksj ap ]h- '0882( bkn pda r]hqa kb na`q_a` benao ]ook_e]pa`
sepd pda Bkjja_pe_qp VQ@O Onkcn]i- Sdaen r]hqa kb #/-07 lan l]npe_el]jp s]o aopei]pa` ^]oa` kj pda
bkhhksejc9 ]ran]ca lnklanpu hkoo `]p] bnki pda Hjoqn]j_a Hjopepqpa E]_p Akkg 'HHEA(; ]j aopei]pa kb pda
lan_ajp kb benao _]qoa` ^u amqeliajp pd]p iecdp ^a beta` ^u pda lnkcn]i 'HHEA ]j` lnkcn]i `]p](; pda
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lan_ajp kb l]npe_el]jpo na_aerejc da]hpd ]j` o]bapu amqeliajp; ]j ]ooqia` lan_ajp kb benao aheiej]pa` ^u
pda lnkcn]i ^]oa` kj pda ar]hq]pknyo fq`ciajp; ]j` ]ran]ca hkoo kb heba ]j` r]hqa kb heba aopei]pao ^]oa`
kj lnarekqo naoa]n_d ^u pda ]qpdkn-

Blasnik (1997)

Sda r]hqa kb pda da]hpd ]j` o]bapu MDHo ]ook_e]pa` sepd pda Ndek GV@O s]o ^]oa` oeilhu kj pda _kop kb
da]hpd ]j` o]bapu ia]oqnao ailhkua` ^u pda lnkcn]i- Sda Ndek hks,ej_kia GV@O ej_hq`a` da]pejc ]j`
s]pan da]pejc o]bapu paopejc+ nal]enejc _ki^qopekj amqeliajp+ ]j` k__]oekj]h o]bapu,nah]pa` nalh]_aiajpo
'Ah]ojeg+ 0886(- Sda ]rke`a` qoa kb ]hpanj]pera da]pejc okqn_ao ]ook_e]pa` sepd oanre_a `eo_kjja_pekj
s]o ]hok e`ajpebea` ]o ] lkpajpe]h o]bapu,nah]pa` ^ajabep bnki pda lnkcn]i- Ah]ojeg jkpa` pd]p pda o]ilha
oevao ]j` peiabn]iao namqena` pk mq]jpebu pda na`q_a` bnamqaj_u kb benao ]j` kpdan n]na+ zdecd _kop{ arajpo
bnki pda lnkcn]i sana qj]r]eh]^ha- Sdanabkna+ da lnklkoa` r]hqejc pda da]hpd ]j` o]bapu ^ajabepo kb pda
lnkcn]i ]p pda ]ikqjp kb ikjau olajp kj da]hpd ]j` o]bapu ia]oqnao- @o _epa` ej Qeccanp ap ]h- '0888(+
pda ]ikqjp olajp lan dkia kj ia]oqnao ]ook_e]pa` sepd da]hpd ]j` o]bapu ^ajabepo bkn pda 0883 Ndek
GV@O s]o #206-

Barkett et al. (2006); NMR and Conant (2009); Skumatz and Gardner (2005)

Sdnaa na_ajp opq`eao d]ra at]ieja` l]npe_el]jp r]hq]pekj kb o]bapu pdnkqcd pda qoa kb l]npe_el]jp oqnrauo-
Sda benop opq`u eo pda 1//5 Mkj,Djancu Hil]_p Dr]hq]pekj bkn pda MX DMDQFX RS@Q K]^aha` Gkiao
lnkcn]i- @ oqnrau _kilneoejc ^kpd l]npe_el]jpo ]j` ] _kil]neokj cnkql bkqj` pd]p 31$ kb lnkcn]i
l]npe_el]jpo ^aheara` pd]p pdaen jas DMDQFX RS@Q h]^aha` dkia s]o o]ban pd]j pdaen kh` dkia 'A]ngapp
ap ]h-+ 1//5(-

003
Sdkoa naolkj`ajpo sdk nalknpa` aepdan ] lkoepera kn jac]pera eil]_p sana ]oga` pk

atlnaoo pda r]hqa kb pda MDH nah]pera pk pda ajancu o]rejco- Nj ]ran]ca+ naolkj`ajpo r]hqa` pda MDH kb
o]bapu ]p ]^kqp 24$ kb ajancu o]rejco- Bkjfkejp ]j]huoeo mqaopekjo ]oga` ]p pda aj` kb pda oqnrau
ej`e_]pa pd]p naolkj`ajpo sana sehhejc pk l]u ] lnaieqi kb #4+/61 ej pda qlbnkjp _kop kb pda dkia sepd ]
da]pejc ouopai pd]p d]o ^]_g`n]bp lnkpa_pekj ']o kllkoa` pk kja pd]p d]o jk ^]_g`n]bp lnkpa_pekj(+
i]gejc ep o]ban ej panio kb _]n^kj ikjkte`a haraho- Sda r]hqa kb #4+/61 s]o pn]joh]pa` ejpk ]j ]jjq]h
MDH r]hqa kb #070 ^u `ere`ejc ^u ]j ]ooqia` ia]oqna hebapeia kb 17 ua]no 'A]ngapp ap ]h-+ 1//5(- Retpu,
bkqn naolkj`ajpo _kilhapa` pda oqnrau+ ^qp kjhu 01 _kqh` ^a e`ajpebea` ]o lnkcn]i l]npe_el]jpo+ `qa pk ]
`]p] na_kn`ejc annkn- Sda oa_kj` opq`u ej sde_d o]bapu s]o aopei]pa` re] ] l]npe_el]jp oqnrau eo pda 1//7
Dr]hq]pekj kb L]oo]_dqoappo Mas Gkiao sepd DMDQFX RS@Q Onkcn]i- Eknpu,oet lan_ajp kb
naolkj`ajpo ^aheara` pd]p pdaen jas DMDQFX RS@Q dkiao lnkre`a` ikna o]bapu; kqp kb ]hh oaraj MDHo
ej_hq`a` ej pda oqnrau+ naolkj`ajpo sana ha]op hegahu pk e`ajpebu o]bapu ]o ]j MDH ]ook_e]pa` sepd pdaen jas
dkia 'MLQ ]j` Bkj]jp+ 1//8(- Ue] pda nah]pera r]hq]pekj iapdk`+ ]j ]jjq]h MDH r]hqa kb #0/4 'kn 15$
kb ^ehh o]rejco( s]o nalknpa` bkn o]bapu 'j=52(- Qaolkj`ajpo r]hqa` pda MDH kb o]bapu hksan pd]j pda r]hqa
kb aranu kpdan MDH ej_hq`a` ej pda oqnrau- Sda pden` opq`u eo pda 1//4 ar]hq]pekj kb Veo_kjoejyo hks,
ej_kia sa]pdanev]pekj ]ooeop]j_a lnkcn]i- Toejc ] nah]pera ran^]h o_]hejc iapdk` _kil]nejc pda MDH
r]hqa pk ajancu ^ehh o]rejco+ ]j MDH r]hqa n]jca kb #1/,#15 s]o aopei]pa` lan l]npe_el]jp lan ua]n bkn pda
Veo_kjoej hks,ej_kia V@O 'Rgqi]pv ]j` F]n`jan+ 1//4(-

Ternes et al. (2007)

Mqiankqo o]bapu,nah]pa` eil]_po sehh ^a ejraopec]pa` ej pda ql_kiejc ar]hq]pekj kb pda j]pekj]h V@O-
Rkia sehh ^a ]ooecja` ikjapeva` r]hqao+ sdeha kpdano sehh jkp ^a ikjapeva`- @ ikjapeva` r]hqa kb
na`q_pekj ej benao sehh ^a _]h_qh]pa`+ ^]oa` kj pda jqi^an kb dkqoadkh`o sa]pdaneva`+ pda ]ran]ca
na`q_pekj ej jqi^an kb benao lan sa]pdaneva` dkqoadkh`+ ]j` pda ]ran]ca ikjap]nu hkoo ej lnklanpu+
ejfqnu+ ]j` `a]pd lan bena 'Sanjao ap ]h-+ 1//6(- Nj ] o_]ha kb hks+ ia`eqi+ ]j` decd+ Sanjao ap ]h- '1//6(
]jpe_el]pa pd]p pda qj_anp]ejpu ejrkhra` ej pda ]ran]ca na`q_pekj ej jqi^an kb benao lan dkqoadkh` ]j` pda
qj_anp]ejpu ej pda ]ran]ca ikjap]nu hkoo lan bena pk ^a ia`eqi- BN haraho sehh ^a ia]oqna` ^abkna ]j`
]bpan sa]pdanev]pekj+ ^qp ] ikjapeva` r]hqa pk pda _d]jca ej BN haraho naoqhpejc bnki pda lnkcn]i sehh jkp
^a aopei]pa`- Nj pda o_]ha kb hks+ ia`eqi+ ]j` decd+ pda qj_anp]ejpu nac]n`ejc pda _d]jca ej BN haraho
ej sa]pdaneva` dkiao eo atla_pa` pk ^a decd- Hj ]``epekj pk bena ]j` BN eil]_po+ oaran]h kpdan o]bapu

003
?kkmjsdh\o`gt 3/$ ja \gg m`nkji_`ion m`kjmo`_ ij ^c\ib` rdoc m`b\m_ oj n\a`ot+ \i_ 07$ m`kjmo`_ y_jixo fijrz '@\mf`oo `o \g-+ 1//5(-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 98 of 262



5. Participant-Perspective NEIs—Literature Review

4,26

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

eil]_po sehh ^a ej_hq`a` ej pda ar]hq]pekj- Ekn at]ilha+ pda ar]hq]pkno ]p NQMK lh]j pk aopei]pa
ikjapeva` r]hqao kb pda na`q_pekj ej aiancaj_u ia`e_]h _]na bkn pnellejc ]j` b]hhejc ej pda dkia+ pda
na`q_pekj ej aiancaj_u ia`e_]h _]na bkn ^qnjo bnki o_]h`ejc `kiaope_ dkp s]pan+ ]j` bkn pda na`q_pekj ej
pdabp bnki ^na]g,ejo ej sa]pdaneva` dkiao- Lknakran+ jkj,ikjapeva` ia]oqnaiajpo kb ]o^aopko ]j`
n]`kj sehh ^a _khha_pa` lna, ]j` lkop,sa]pdanev]pekj bkn pda V@O ar]hq]pekj- -

,%(.%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Ekqn aopei]pekj iapdk`o d]ra ^aaj ailhkua` ej mq]jpebuejc pda r]hqa kb eilnkra` o]bapu naoqhpejc bnki
ajancu abbe_eaj_u lnkcn]io ej pda MDH hepan]pqna- Nja kb pda ikop _kiikjhu ailhkua` iapdk`o eo ]j
]hcknepdi ej_hq`ejc aopei]pao kb naoe`ajpe]h benao _]qoa` ^u b]qhpu da]pejc amqeliajp+ pda lnkcn]i,ej`q_a`
`a_na]oa ej ej_e`aj_a kb naoe`ajpe]h benao+ pda jqi^an kb `a]pdo lan bena+ ]j` lnklanpu hkoo lan bena- C]p]
kj pda bnamqaj_u+ _]qoao+ ]j` ikjap]nu hkooao ]ook_e]pa` sepd naoe`ajpe]h benao pd]p d]ra ^aaj qoa` ej
pdaoa ]hcknepdio d]ra ^aaj k^p]eja` bnki nahe]^ha okqn_ao+ ej_hq`ejc pda TR Bajoqo Aqna]q ]j` r]nekqo
ejoqn]j_a ]j` o]bapu knc]jev]pekjo- Dopei]pao kb pda r]hqa kb ] heba hkop ej ] bena ]na klaj pk ejpanlnap]pekj
]j` _]j r]nu `n]i]pe_]hhu+ ^]oa` kj pda aopei]pekj iapdk`- Sda aopei]pao kb pda lnkcn]i,ej`q_a`
`a_na]oa ej ej_e`aj_a kb naoe`ajpe]h benao d]ra jkp ^aaj ^]oa` kj ]ju lnkcn]i `]p]+ ^qp oaai pk d]ra
^aaj oq^fa_perahu oaha_pa`- @hh kb pda lnkcn]io bkn sde_d pda MDH r]hqa kb eilnkra` o]bapu s]o aopei]pa`
re] pdeo iapdk` sana hks,ej_kia sa]pdanev]pekj lnkcn]io- @hpdkqcd ]rke`a` `a]pdo ]j` ejfqneao
'ej_hq`ejc BN lkeokjejc( ]ppne^qp]^ha pk pda qoa kb `]jcankqo ]hpanj]pera da]pejc ]j` hecdpejc okqn_ao
d]ra ^aaj `eo_qooa` ej pda hepan]pqna ]o o]bapu,nah]pa` jkj,ajancu eil]_po+ jkja kb pda MDH r]hqao
lnk`q_a` ^u pdeo iapdk` ej_knlkn]pao aopei]pao kb BN lkeokjejco kn benao op]npa` ^u ]hpanj]pera da]pejc
kn hecdpejc okqn_ao-

Sda oa_kj` _kiikjhu ailhkua` aopei]pekj iapdk` pd]p d]o ^aaj qoa` pk r]hqa pda o]bapu eil]_po kb
ajancu abbe_eaj_u lnkcn]io eo pda nah]pera r]hq]pekj oqnrau iapdk`+ sde_d d]o ^aaj ]llhea` pk jas dkiao
sepd DMDQFX RS@Q lnkcn]i+ ]j DMDQFX RS@Q K]^aha` Gkiao lnkcn]i+ ]j` ] hks,ej_kia
sa]pdanev]pekj lnkcn]i- Ekn pda psk jkj,hks,ej_kia lnkcn]io+ pda lnklknpekjo kb naolkj`ajpo nalknpejc
o]bapu ]o ]j eil]_p '35$ ]j` 31$( ]na oeieh]n- Sda ikjapeva` MDH r]hqa kb o]bapu aopei]pa` bkn pda
napnkbep lnkcn]i eo `kq^ha pda MDH r]hqa bkn pda jas _kjopnq_pekj lnkcn]i- Sda ^]oaheja bkn _kil]neokj
bkn a]_d kb pdaoa oqnrauo eo mqepa `ebbanajp9 z] oeieh]n+ jashu _kjopnq_pa` jkj,DMDQFX RS@Q dkia{ bkn
pda jas _kjopnq_pekj lnkcn]i ]j` zpda dkia ej sde_d ukq h]op hera`{ bkn pda napnkbep lnkcn]i- Sda MDH
r]hqao aopei]pa` re] nah]pera r]hq]pekj bkn pda jkj,hks,ej_kia lnkcn]io ]na iq_d decdan pd]j pda r]hqao
aopei]pa` bkn pda hks,ej_kia lnkcn]i- Sdeo `ebbanaj_a i]u ^a atlh]eja` ej l]np `qa pk pda `ebbanaj_a ej
atla_pa` ]jjq]h ajancu o]rejco bnki pda lnkcn]io 'sde_d eo pda ^]oeo bkn aopei]pejc pda ^ajabep(; ^qp ep eo
]hok hegahu `qa pk pda b]_p pd]p pda r]hqa bkn pda hks,ej_kia lnkcn]i s]o o_]ha` nah]pera pk pkp]h MDHo ]j`
pda jkj,hks,ej_kia lnkcn]i MDH r]hqao sana jkp-

Ssk kpdan aopei]pekj iapdk`o d]ra ^aaj qoa` pk r]hqa pda MDH kb eilnkra` o]bapu- Nja kb pdkoa
iapdk`o eo pk r]hqa pda MDH kb eilnkra` o]bapu ]o pda ]ikqjp kb ikjau olajp kj da]hpd ]j` o]bapu
ia]oqnao lan sa]pdaneva` dkia- Sdeo aopei]pekj iapdk` s]o ]llhea` bkn ] hks,ej_kia sa]pdanev]pekj
lnkcn]i+ _ki^ejejc da]hpd ]j` o]bapu MDHo ejpk kja r]hqa- Sda kpdan aopei]pekj iapdk` pd]p d]o ^aaj
qoa` eo pda _kjfkejp ]j]huoeo iapdk`- Sdeo iapdk` s]o ]llhea` pk ]j DMDQFX RS@Q K]^aha` Gkiao
lnkcn]i ej sde_d o]bapu s]o `ao_ne^a` pk naolkj`ajpo ]o z] da]pejc ouopai sepd ^]_g`n]bp lnkpa_pekj-{

,%(.%) CPUP^LW\ A2 AZXRZLV[

Sda MDH kb eilnkra` o]bapu ]llheao pk lnkcn]io pd]p eilhaiajp ia]oqnao na`q_ejc pda neog kb benao ]j`
BN atlkoqna- Gksaran+ oej_a qjo]ba da]pejc ]j` rajpeh]pekj ouopaio ]na ikna hegahu pk ^a lnar]hajp ej
hks,ej_kia dkqoadkh`o+ ]j` hks,ej_kia dkqoadkh`o ]na ha]op ]^ha pk naokhra qjo]ba _kj`epekjo+ MLQ
na_kiiaj`o mq]jpebuejc pdeo MDH bkn pda O@oy hks,ej_kia lnkcn]io-
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A]oa` kj kqn nareas kb pda hepan]pqna+ MLQ na_kiiaj`o pda bkhhksejc ]jjq]h r]hqao+ lan ejop]hha` da]pejc
ouopai+ ^]oa` kj pda ]__kil]juejc ]hcknepdio9

" @rke`a` bena `a]pdo9#26-3/

" Z'/-//3 'Q]pa kb bena `a]pdo _]qoa` ^u naoe`ajpe]h da]pejc amqeliajp lan 0+/// dkqoadkh`o+
TR(

004
) #8+0//+/// 'U]hqa kb hkop heba+ TR DO@(

005
) 'Mqi^an kb da]pejc ouopaio

nalh]_a` % nal]ena` ^u O@ lnkcn]io . 0+///([

" @rke`a` bena,nah]pa` ejfqneao9 #/-/2

" Z'/-/03 'Q]pa kb bena ejfqneao _]qoa` ^u naoe`ajpe]h da]pejc amqeliajp lan 0+/// dkqoadkh`o+
TR(

006
) #6+310 'U]hqa kb ia`e_]h _kopo bkn pna]pejc benao+ BCB(

007
) 'Mqi^an kb da]pejc

ouopaio nalh]_a` % nal]ena` ^u O@ lnkcn]io . 0+///( ) /-14 'lan_ajp]ca kb da]pejc
ouopai nah]pa` bena ejfqneao ]rke`a`+ Anksj ap ]h-+ 0882([

" @rke`a` bena,nah]pa` lnklanpu `]i]ca9 #0-13

" Z'/-455 'Q]pa kb benao _]qoa` ^u naoe`ajpe]h da]pejc amqeliajp lan 0+/// dkqoadkh`o+ TR(
008

) #06+372 '@ran]ca r]hqa kb naoe`ajpe]h lnklanpu hkoo( ) 'Mqi^an kb da]pejc ouopaio
nalh]_a` % nal]ena` ^u O@ lnkcn]io . 0+///( ) /-14 'lan_ajp]ca kb benao ]rke`a`+ Anksj
ap ]h-+ 0882((. 1 'Anksj ap ]h-+ 0882([

" @rke`a` `a]pdo ]ppne^qp]^ha pk BN lkeokjejco9 #5-27

" Z'/-///6 'Q]pa kb `a]pdo ]ppne^qp]^ha pk BN lkeokjejco `qa pk naoe`ajpe]h da]pejc amqeliajp
lan 0+/// dkqoadkh`o+ TR(

01/
) #8+0//+/// 'U]hqa kb hkop heba+ TR DO@( ) 'Mqi^an kb

da]pejc ouopaio nalh]_a` % nal]ena` ^u O@ lnkcn]io . 0+///([

Sda ]hcknepdio kqpheja` ]^kra ]na oeieh]n pk pda kja qoa` ^u Anksj ap ]h- '0882( pk aopei]pa pda r]hqa kb
eilnkra` o]bapu ]ppne^qp]^ha pk pda j]pekj]h V@O-

Ekn pda r]hqa kb ] hkoo kb heba+ MLQ na_kiiaj`o qoejc pda DO@yo U]hqa kb ] Rp]peope_]h Keba 'URK( kb #8-0
iehhekj-

010
Anksj ap ]h- ]ooqia` pd]p 14$ kb benao skqh` ^a lnarajpa` ^u pda j]pekj]h V@O+ pd]p 0//$ kb

bena `a]pdo bnki oq_d benao skqh` ^a lnarajpa`+ ]j` pd]p pda `khh]n r]hqa kb lnklanpu hkoo `]i]cao pk hks,
ej_kia dkqoadkh`o skqh` ^a d]hb pd]p kb pda j]pekj]h ]ran]ca- Vdeha pdaoa ]ooqilpekjo sana jkp ^]oa`
kj ] lnkcn]i eil]_p ]j]huoeo+ sa ^aheara pd]p pdau ]na na]okj]^ha- Ekn ]rke`a` BN lkeokjejco+ MLQ
na_kiiaj`o bkhhksejc pda j]pekj]h V@O op]j`]n` bkn ]rke`a` bena `a]pdo ]j` ]ooqiejc pd]p 0//$ kb BN
lkeokjejco ]ppne^qp]^ha pk da]pejc ouopaio ]na ]rke`a`- Hb+ dksaran+ bqnpdan lna_eoekj eo okqcdp+ pdaj pda
na_kiiaj`]pekj eo pk _kj`q_p ] lna.lkop eil]_p ]j]huoeo kj pda ej_e`aj_a kb benao ]j` bena `a]pdo ej
l]npe_el]jp dkiao-

@hpanj]perahu+ qlkj _kilhapekj kb pda j]pekj]h V@O ar]hq]pekj ej 1/00+ ]j aopei]pa kb o]bapu bnki ]rke`a`
benao _kqh` ^a `anera` bnki pda j]pekj]h ar]hq]pekj ]j` ]llhea` pk pda O@oy hks,ej_kia lnkcn]io-

004
Ddm` _\o\ kmjqd_`_ ]t F\gg '1/0/( \i_ I\mo`m '1/0/(-

005
Qdic\+ B`kmj \i_ @m\pi '1/0/(-

006
Ddm` _\o\ kmjqd_`_ ]t F\gg '1/0/( \i_ I\mo`m '1/0/(-

007
K`_d^\g ^jno _\o\ kmjqd_`_ ]t ABA 1/00-

008
Ddm` _\o\ kmjqd_`_ ]t F\gg '1/0/( \i_ I\mo`m '1/0/(-

01/
AM _\o\ kmjqd_`_ ]t F\gg '1/0/( \i_ I\mo`m '1/0/(-

010
Qdic\+ B`kmj \i_ @m\pi+ 1/0/- cook9..rrr-`k\-bjq.ooi.\or.md^`.md^`[i`nc\k[md\1,06,0/-k_a
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BEKo d]ra hkjcan hebapeiao pd]j pn]`epekj]h ej_]j`ao_ajp hecdp ^qh^o ]j` pdanabkna `k jkp jaa` pk ^a
nalh]_a` ]o bnamqajphu- Hj`ere`q]ho lkpajpe]hhu b]_a pda neog kb ejfqnu bnki b]hhejc+ sdeha ]ppailpejc pk
_d]jca _aehejc hecdp ^qh^o- Sda na`q_pekj ej pdeo neog d]o ^aaj oqccaopa` ]o ]j MDH ]ook_e]pa` sepd
abbe_eajp hecdpejc 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(- Hp d]o ]hok ^aaj oqccaopa`
pd]p pda r]hqa kb pdeo MDH iecdp ^a oecjebe_]jp bkn pda ah`anhu+ sdk ]na hegahu pk oqop]ej cna]pan ejfqneao bnki
] b]hh-

,%(/%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Hilnkra` o]bapu bnki na`q_a` b]hho d]o ^aaj oqccaopa` ]o ]j MDH ]ook_e]pa` sepd BEKo+ ^qp pda r]hqa kb
pdeo MDH d]o jkp ^aaj aopei]pa` ej pda hepan]pqna- Lknakran+ pda hepan]pqna `kao jkp _kjp]ej ]ju are`aj_a
kb `a_na]oa` n]pao kb ejfqneao ]ook_e]pa` sepd nalh]_ejc hecdp ^qh^o-

,%(/%) CPUP^LW\ A2 AZXRZLV[

Sda MDH r]hqa kb eilnkra` o]bapu ]ook_e]pa` sepd hecdpejc lkpajpe]hhu ]llheao pk ]hh O@ lnkcn]io pd]p
ej_hq`a BEKo-

,%(/%* CPNXVVPWOL\TXW

Cqa pk pda h]_g kb naoa]n_d kj ejfqneao ]ook_e]pa` sepd _d]jcejc hecdp ^qh^o+ MLQ `kao jkp na_kiiaj`
mq]jpebuejc pda r]hqa kb pdeo MDH+ ]p pdeo peia-

Hj_]j`ao_ajp hecdp ^qh^o _kjranp ]llnktei]pahu 0/$ kb aha_pne_epu pk hecdp+ sepd pda nai]ejejc 8/$
_kjranpa` pk da]p- Djancu,abbe_eajp BEKo ]j` KDCo `k jkp cajan]pa ]o iq_d da]p ]o pn]`epekj]h hecdp
^qh^o `k- Qalh]_ejc da]p,cajan]pejc ej_]j`ao_ajp hecdp ^qh^o sepd ajancu,abbe_eajp ^qh^o _]j eil]_p pda
da]pejc ]j` _kkhejc namqenaiajpo kb ] l]npe_el]jpyo dkia ]j` odkqh` pdanabkna ^a _kjoe`ana` ]j ajancu
eil]_p+ jkp ] jkj,ajancu eil]_p-

Sda 1//5 Mkj,Djancu Hil]_po Dr]hq]pekj bkn Mas Xkng Djancu #i]np lnkcn]io okqcdp pk ia]oqna
l]npe_el]jp r]hq]pekj kb pda h]_g kb da]p cajan]pa` ^u BEKo 'A]ngapp ap ]h-+ 1//5(- @ oqnrau ailhkuejc ^kpd
nah]pera r]hq]pekj ]j` _kjfkejp ]j]huoeo iapdk`o s]o _kilhapa` ^u paj naolkj`ajpo sdk ksja` BEKo
]j` 03 sdk `e` jkp- Sda nah]pera r]hqa iapdk` ej pdeo oqnrau `e` jkp lnk`q_a ] r]hqa bkn pda MDH kb zda]p
cajan]pa`{ sdeha pda _kjfkejp ]j]huoeo aopei]pa` ]j ]jjq]h MDH r]hqa bkn zda]p cajan]pa`{ kb #/-81 lan
l]npe_el]jp 'j=10(-

,%(0%( CPNXVVPWOL\TXW[

Aa_]qoa pda h]_g kb da]p cajan]pa` ^u BEKo _kil]na` pk ej_]j`ao_ajp hecdp ^qh^o eo ]j ajancu,nah]pa`
eil]_p+ MLQ `kao jkp na_kiiaj` ej_hq`ejc pdeo ]o ]j MDH-

BEKo _]j p]ga ] hkjcan peia pk na]_d bqhh hecdp kqplqp pd]j ej_]j`ao_ajp hecdp ^qh^o- Sdeo s]ni,ql `ah]u
_]j nalnaoajp ] jac]pera jkj,ajancu eil]_p pk l]npe_el]jpo ej ajancu,abbe_eajp hecdpejc lnkcn]io- V]ni,
ql `ah]u _]j ^a `ebbanajpe]pa` bnki pqnj,kj `ah]u 'pda ]ikqjp kb peia ep p]gao bkn ] hecdp pk _kia kj kj_a
pda osep_d eo pqnja`(+ ^qp ep eo qj_ha]n sdapdan l]npe_el]jpo ]_pq]hhu i]ga pdeo `ebbanajpe]pekj-
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@j aopei]pa` r]hqa kb pda jkj,ajancu eil]_p ]neoejc bnki pda s]ni ql `ah]u ]ook_e]pa` sepd BEKo eo
lnaoajpa` ej pda 1//5 Mkj,Djancu Hil]_po Dr]hq]pekj bkn Mas Xkng Djancu #i]np lnkcn]io 'A]ngapp ap
]h-+ 1//5(- Sda ]jjq]h r]hqa kb #/-18 lan l]npe_el]jp s]o aopei]pa` re] pda _kjfkejp ]j]huoeo iapdk`- Sdeo
r]hqa nalnaoajpo ] jac]pera eil]_p+ ej`e_]pejc dks iq_d naolkj`ajpo ]na sehhejc pk l]u pk ck bnki ] hkjc
s]ni ql `ah]u pk ] odknp `ah]u- Sdanabkna+ pdeo r]hqa odkqh` ^a oq^pn]_pa` bnki pda oqi kb lkoepera MDHo+
ej kn`an pk ]__qn]pahu nabha_p pda pkp]h MDHo ]ook_e]pa` sepd ajancu,abbe_eajp hecdpejc- Qaolkj`ajpo sdk
ksja` BEKo sana ]oga` eb pdau d]` atlaneaj_a` ] lkoepera+ vank+ kn jac]pera eil]_p sepd nac]n`o pk
s]ni ql `ah]u _kil]na` pk ej_]j`ao_ajp hecdp ^qh^o 'j=0/(- @^kqp 25$ kb naolkj`ajpo nalknpa` jk
`ebbanaj_a+ 42$ nalknpa` ] jac]pera eil]_p+ ]j` pda nai]ej`an ]josana` z`kjyp gjks-{ Hj pdeo oqnrau+
s]ni,ql `ah]u s]o kja kb pdnaa ]ppne^qpao bkn sde_d naolkj`ajpo nalknpa` jac]pera MDHo; pda kpdan psk
]ppne^qpao sana pqnj,kj `ah]u ]j` hecdpejc mq]hepu- Vdaj ]oga` pk r]hqa pda jac]pera eil]_p kb s]ni,ql
`ah]u nah]pera pk ajancu o]rejco+ pdkoa sdk ej`e_]pa` ] jac]pera eil]_p nalknpa` ] n]jca kb ]llnktei]pahu
/$,04$ kb ajancu o]rejco- Sda _kjfkejp ]j]huoeo mqaopekj kj sde_d pda ikjapeva` MDH r]hqa s]o ^]oa`
]oga` ]hh naolkj`ajpo 'j=10( pk _dkkoa ^apsaaj psk hecdp ^qh^ klpekjo sepd `ebbanajp lne_ao- O]npe_el]jpo
sana ]oga` pk _dkkoa ^apsaaj ] hecdp ^qh^ pd]p+ sdaj pda osep_d eo pqnja` kj+ zpda ^qh^ lnkre`ao bqhh hecdp
kqplqp eiia`e]pahu+{ kn ] ^qh^ pd]p zp]gao ]^kqp 8/ oa_kj`o pk na]_d bqhh hecdp kqplqp-{

,%)'%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Njhu kja opq`u ej pda MDH hepan]pqna at]ieja` l]npe_el]jp r]hq]pekj kb pda s]ni,ql `ah]u kb BEKo
_kil]na` pk ej_]j`ao_ajp hecdp ^qh^o- Hp eo jkp _ha]n pd]p pda naolkj`ajpo ej pdeo oqnrau `ebbanajpe]pa`
s]ni,ql `ah]u bnki pqnj,kj `ah]u- MLQ `kao jkp ^aheara pd]p pda MDH r]hqa lnk`q_a` ^u ] oi]hh jqi^an
kb naolkj`ajpo pk kja opq`u eo nahe]^ha ajkqcd pk atpn]lkh]pa pk ]hh BEK qoano-

,%)'%) CPUP^LW\ A2 AZXRZLV[

Sda MDH kb s]ni,ql `ah]u lkpajpe]hhu ]llheao pk ]hh lnkcn]io pd]p eilhaiajp BEKo-

,%)'%* CPNXVVPWOL\TXW[

Cqa pk pda h]_g kb hepan]pqna kj l]npe_el]jp r]hq]pekj kb pda s]ni ql `ah]u ]ook_e]pa` sepd BEKo ]j` epo
nah]perahu oi]hh ]jpe_el]pa` r]hqa+ MLQ `kao jkp na_kiiaj` mq]jpebuejc ep ]p pdeo peia-

122

Onk`q_po oq_d ]o GU@B amqeliajp+ `kiaope_ dkp s]pan amqeliajp+ ]j` ]llhe]j_ao ejop]hha` pdnkqcd
ajancu abbe_eaj_u napnkbep lnkcn]io ]na hegahu pk d]ra hkjcan hebapeiao pd]j pda nai]ejejc qoabqh heba kb pda
lnk`q_po pdau nalh]_a`-

012
Hj ]``epekj pk ajancu ^ehh o]rejco+ l]npe_el]jpo i]u `anera r]hqa bnki gjksejc

pd]p pdaen jas amqeliajp sehh jkp jaa` pk ^a nalh]_a` bkn okia peia- Hj pda _]oa kb jas _kjopnq_pekj
lnkcn]io+ sdana pa_djkhkce_]h `ebbanaj_ao ^apsaaj ajancu,abbe_eajp ]j` op]j`]n`,abbe_eaj_u GU@B
amqeliajp+ `kiaope_ dkp s]pan amqeliajp+ ]j` ]llhe]j_ao naoqhp ej ] hkjcan qoabqh heba kb pda ajancu,
abbe_eajp ranoekjo+ l]npe_el]jpo i]u `anera r]hqa bnki gjksejc pd]p pdau _]j lqp kbb pda d]ooha ]j`

011
Rcdn m`kjmo _j`n ijo di^gp_` \ m`qd`r ja oc` LCG ja \qjd_`_ m`amdb`m\ojm m`kg\^`h`io- Mpond_` ja oc` q\gp` ^pmm`iogt di^gp_`_ di oc` RPK+ r`

ajpi_ ij dino\i^` ja ocdn ]`i`ado di oc` gdo`m\opm` \i_ r` _j ijo fijr oc` ]\ndn ajm ^g\dhdib ocdn q\gp`- Go \kk`\mn oc\o oc` ]\ndn dn kmjbm\h
`sk`md`i^` \i_ \nnphkodjin9 yCaad^d`i^t kmjbm\hn otkd^\ggt m`kg\^` di`aad^d`io m`amdb`m\ojmn rc`m` do dn ^jno,`aa`^odq` oj _j nj- @\n`_ ji
kmjbm\h `sk`md`i^`+ \nnph`_ adq`,t`\m _`a`mm\g r\n _dn^jpio`_ \o 1/,t`\m 'gda` ja h`\npm`( Rm`\npmt ]ji_ m\o`+ hdipn diag\odji-
Fook9..jigdi`-rne-^jh.h_^.kp]gd^.k\b`.1[2/1/,om`\npmt-cohg>hj_=1[//20-z 'Mkk`ic`dh \i_ K\^Em`bjm+ 1//7(- Ucdg` r` c\q` ijo m`qd`r`_
oc` nop_t oc\o ocdn ]`i`ado r\n ]\n`_ ji+ oc` gjbd^ ja oc` ]`i`ado dn njpi_ \i_ oc` ]`i`ado n``hn m`\nji\]g`-
012

Fjr`q`m+ da oc` `lpdkh`io m`kg\^`_ ]t \ m`omjado c\n m`\^c`_ don `i_,ja,gda`+ oc` hjm` \^^pm\o` ^jhk\mdnji dn ]`or``i oc` gda`odh` ja oc`
i`r `i`mbt `aad^d`io `lpdkh`io \i_ i`r no\i_\m_ `aad^d`i^t `lpdkh`io-
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atlajoa kb nalh]_ejc pdaen amqeliajp hkjcan pd]j skqh` d]ra ^aaj lkooe^ha d]` pdau _dkoaj pda
op]j`]n`,abbe_eaj_u amqeliajp-

O]npe_el]jp r]hq]pekj kb hkjcan lnk`q_p hebapeia d]o n]nahu ^aaj ejraopec]pa` ej pda MDH hepan]pqna bkn
naoe`ajpe]h lnkcn]io- Vdana pdeo MDH d]o ^aaj ia]oqna`+ ] nah]pera r]hq]pekj oqnrau iapdk` d]o ^aaj
ailhkua`- Ekn at]ilha+ ] oqnrau _kj`q_pa` bkn pda Mas Xkng Djancu #i]np lnkcn]io at]ieja`
l]npe_el]jp r]hq]pekj kb z]llhe]j_a hebapeia{ ]ook_e]pa` sepd DMDQFX RS@Q ]llhe]j_ao+ ej_hq`ejc
nabnecan]pkno+ `eods]odano+ _hkpdao s]odano+ ]j` nkki ]en _kj`epekjano 'Eq_do ap ]h-+ 1//3(- Sda nah]pera
r]hq]pekj iapdk` s]o ailhkua` ej sde_d naolkj`ajpo sana ]oga` eb pda ]llhe]j_a d]` ] lkoepera+
jac]pera+ kn jk eil]_p sepd nac]n` pk a]_d kb 02 MDHo- Vdaj naolkj`ajpo ej`e_]pa` pd]p pdana s]o ]j
eil]_p 'lkoepera kn jac]pera(+ pdau sana pdaj ]oga` bkn pda nah]pera r]hqa kb pda eil]_p- Rqnrau naoqhpo
odks pd]p naolkj`ajpo r]hqa` pda MDH kb ]llhe]j_a hebapeia ]p 6$ kb pkp]h MDHo bkn DMDQFX RS@Q
nabnecan]pkno+ 7$ kb pkp]h MDHo bkn `eods]odano+ 0/$ kb pkp]h MDHo bkn DMDQFX RS@Q _hkpdao s]odano+
]j` 7$ kb pkp]h MDHo bkn nkki ]en _kj`epekjano- O]npe_el]jp r]hq]pekj kb amqeliajp hebapeia s]o ia]oqna`
re] pda o]ia iapdk` bkn ] hks,ej_kia iqhpeb]iehu napnkbep lnkcn]i+ ]j` s]o bkqj` pk ^a 2$ kb pkp]h MDHo
'Luano ]j` Rgqi]pv+ 1//5(- Lkjapeva` MDH r]hqao sana jkp lnaoajpa` ej aepdan kb pda nalknpo-

,%)(%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

O]npe_el]jp r]hq]pekj kb hkjcan hebapeia d]o n]nahu ^aaj ejraopec]pa` ej pda MDH hepan]pqna- Vdana pdeo MDH
d]o ^aaj ]ooaooa`+ ep d]o ^aaj `kja ok bkn DMDQFX RS@Q ]llhe]j_ao ]j` ] hks,ej_kia iqhpeb]iehu
napnkbep lnkcn]i+ re] nah]pera r]hq]pekj l]npe_el]jp oqnrauo sde_d nalknpa` ]llhe]j_a kn amqeliajp hebapeia
r]hq]pekj nah]pera pk pda pkp]h MDH r]hqa nalknpa` ^u l]npe_el]jpo- Hj kn`an bkn pda naoqhpo bnki pdaoa
oqnrauo pk lnk`q_a nahe]^ha r]hqao+ ep eo ja_aoo]nu bkn pda l]npe_el]jpo pk d]ra okia gjksha`ca kb pda
pule_]h heba kb pdaen amqeliajp kn ]llhe]j_a- Gksaran+ l]op MDH opq`eao kj DMDQFX RS@Q ]llhe]j_ao+
sdeha odksejc pd]p _qopkiano r]hqa pda hkjcan heba kb pdaoa ]llhe]j_ao cajan]hhu+ d]ra jkp lnkre`a`
l]npe_el]jpo sepd ejbkni]pekj kj pda ]_pq]h atla_pa` hebapeia 'Uekhappa ap ]h-+ 1//5(- Sdanabkna+ bkn
]llhe]j_ao ]j` amqeliajp sepd sahh,`k_qiajpa` aopei]pa` qoabqh hebapeiao+ ]j ajcejaanejc aopei]pa
]llnk]_d eo ] ikna ]llnklne]pa aopei]pekj iapdk` bkn pdeo MDH-

,%)(%) CPUP^LW\ A2 AZXRZLV[

Onk`q_p hebapeia lkpajpe]hhu ]llheao pk ]hh O@ lnkcn]io pd]p ejop]hh GU@B amqeliajp+ `kiaope_ dkp s]pan
amqeliajp+ ]j` ]llhe]j_ao pd]p skqh` jkp d]ra ^aaj ]`klpa` ej pda ]^oaj_a kb pda lnkcn]i-

,%)(%* CPNXVVPWOL\TXW[

Cqa pk pda h]_g kb hepan]pqna kj l]npe_el]jp r]hq]pekj kb lnk`q_p hebapeia+ pda nah]perahu oi]hh r]hqa ]j`
lkpajpe]hhu qjnahe]^ha r]hq]pekj bkqj` ej pda hepan]pqna+ MLQ `kao jkp na_kiiaj` ]llhuejc r]hqao bnki pda
hepan]pqna pk pda O@oy lnkcn]io- @j` ^a_]qoa kb pda atlajoa ]j` `ebbe_qhpu ej lnkre`ejc ]j ajcejaanejc
aopei]pa+

013
MLQ `kao jkp na_kiiaj` mq]jpebuejc pdeo MDH- Lknakran+ ej _]oao kb aj`,kb,heba amqeliajp

nalh]_aiajpo+ ep eo jkp _ha]n pd]p pda abbe_eajp amqeliajp d]o ] hkjcan hebapeia kn namqenao haoo i]ejpaj]j_a
pd]j op]j`]n` amqeliajp-

014

013
Rc` LCG q\gp` ja kmj_p^o gda`odh` ^\i ]` kjndodq`+ i`b\odq`+ jm u`mj+ _`k`i_dib ji oc` rc`oc`m oc` `nodh\o`_ pn`apg gda` ja `i`mbt `aad^d`io

`lpdkh`io dino\gg`_ ocmjpbc kmjbm\hn `s^``_n oc` `nodh\o`_ pn`apg gda` ja oc` `lpdkh`io rcd^c rjpg_ c\q` ]``i dino\gg`_ di oc` \]n`i^` ja
oc` kmjbm\h- Ddi\i^d\g n\qdibn \m` m`\gdu`_ rc`i `sk`in`n \m` kpnc`_ apmoc`m dioj oc` apopm` _p` oj oc` odh` q\gp` ja hji`t- Ga \ k\mod^dk\io
^cjjn`n `lpdkh`io rcd^c c\n \ gjib`m pn`apg gda`odh` oc\i joc`m `lpdkh`io+ oc` k\mod^dk\io ^\i _`g\t oc` apopm` `sk`in` ja m`kg\^dib oc`
`lpdkh`io \o oc` `i_ ja don pn`apg gda`- Rc`m`ajm`+ oc` adi\i^d\g n\qdibn 'jm gjnn( _`mdq`_ amjh _`g\tdib 'jm \_q\i^dib( oc` diq`noh`io ja m`kg\^dib
`lpdkh`io m`km`n`io oc` iji,`i`mbt ]`i`ado ja kmj_p^o gda`odh`-
014

Djm `s\hkg`+ cdbc,`aad^d`i^t c`\odib \i_ ^jjgdib `lpdkh`io h\t c\q` cdbc`m h\dio`i\i^` ^jnon ]`^\pn` cdbc,`aad^d`i^t apmi\^`n i``_`_
hjm` yrjmf jpo odh`z oj \_epno n\a`ot ^jiomjgn \i_ n`oodibn kmjk`mgt- Gi \i `q\gp\odji ja cdbc,`aad^d`i^t c`\odib \i_ ^jjgdib `lpdkh`io di
T`mhjio+ ji` ^jiom\^ojm _`n^md]`_ oc` n\a`ot \i_ gdhdo ^jiomjgn \n wadid^ft-x Moc`m m`nkji_`ion m`kjmo`_ oc\o cdbc,`aad^d`i^t apmi\^`n \i_ ]jdg`mn
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Hj ]``epekj pk qoejc haoo ajancu+ p]jghaoo s]pan da]pano lnk`q_a ]j aj`haoo oqllhu kb dkp s]pan- Maran
nqjjejc kqp kb dkp s]pan eo ] jkj,ajancu ^ajabep pk l]npe_el]jpo- O]npe_el]jp o]peob]_pekj sepd pdeo ba]pqna kb
p]jghaoo s]pan da]pano s]o ia]oqna` pdnkqcd ] oqnrau kb 0/0 ej`ere`q]ho sdk l]npe_el]pa` ej ] p]jghaoo
s]pan da]pan lnkcn]i ej L]oo]_dqoappo `qnejc 1//4 ]j` 1//5- Vdaj ]oga` pk n]pa pdaen harah kb
o]peob]_pekj sepd pda hajcpd kb peia pdau _]j qoa dkp s]pan sepdkqp nqjjejc kqp+ ja]nhu 8/$ kb naolkj`ajpo
nalknpa` ^aejc atpnaiahu o]peobea` sepd pdeo ]ola_p kb pdaen s]pan da]pan 'MLQ+ 1//5(- Gksaran+ jaepdan
pdeo nalknp jkn ]ju kpdan ej pda MDH hepan]pqna ]ppailpa` pk mq]jpebu l]npe_el]jp r]hq]pekj kb pdeo MDH-

,%))%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

@r]eh]^ehepu kb dkp s]pan eo n]nahu `eo_qooa` ej pda MDH hepan]pqna- O]npe_el]jp r]hq]pekj kb pdeo MDH `kao jkp
]lla]n pk d]ra aran ^aaj aopei]pa` ^abkna-

,%))%) CPUP^LW\ A2 AZXRZLV[

Sda jkj,ajancu ^ajabep kb aj`haoo dkp s]pan oqllhu ]ook_e]pa` sepd p]jghaoo s]pan da]pano ]llheao pk O@
lnkcn]io sde_d ejop]hh p]jghaoo s]pan da]pano+ ej_hq`ejc pda naoe`ajpe]h jas _kjopnq_pekj lnkcn]io+
naoe`ajpe]h s]pan da]pejc lnkcn]i+ L]oo R]ra+ ]j` pda iqhpeb]iehu ]j` kja pk bkqn b]iehu lnkcn]io-

,%))%* CPNXVVPWOL\TXW

Aa_]qoa pdana ]na jk r]hqao ej pda hepan]pqna bkn pda MDH kb ]r]eh]^ehepu kb dkp s]pan+ MLQ `kao jkp
na_kiiaj` mq]jpebuejc pdeo MDH ]p pdeo peia-

@llhe]j_ao ejop]hha` pdnkqcd ajancu abbe_eaj_u lnkcn]io i]u lanbkni ^appan pd]j pda ]llhe]j_ao pdau
nalh]_a`- Ekn at]ilha+ ] l]npe_el]jp i]u jkpe_a pd]p deo kn dan DMDQFX RS@Q `eods]odan _ha]jo `eodao
^appan pd]j pda l]npe_el]jpyo kh` `eods]odan+ kn pd]p ]j DMDQFX RS@Q nkki ]en _kj`epekjan _en_qh]pao ]en
ikna abba_perahu pdnkqcd pda nkki- Hp eo jkp ejdanajphu pnqa+ dksaran+ pd]p ]hh jas+ ajancu,abbe_eajp
]llhe]j_ao lanbkni ^appan ej oq_d s]uo pd]j jas+ haoo abbe_eajp ]llhe]j_ao- Eqnpdanikna+ `alaj`ejc kj
pda ]ca kb pda ]llhe]j_a ^aejc nalh]_a`+ ep eo hegahu pd]p ]ju jas ]llhe]j_a+ nac]n`haoo kb dks ajancu
abbe_eajp ep eo+ sehh lanbkni ^appan pd]j pda kh` kja-

Fuchs et al. (2004)

O]npe_el]jp r]hq]pekj kb ]llhe]j_a lanbkni]j_a s]o at]ieja` bkn pda Mas Xkng Djancu #i]np lnkcn]io
'Eq_do ap ]h-+ 1//3(- @ nah]pera r]hq]pekj iapdk` s]o ailhkua`+ ej sde_d naolkj`ajpo sana ]oga` eb pda
]llhe]j_a kn hecdpejc ia]oqna d]` ] lkoepera+ jac]pera+ kn jk eil]_p sepd nac]n`o pk a]_d kb 02 MDHo+
ej_hq`ejc z]llhe]j_a lanbkni]j_a-{ Vdaj naolkj`ajpo ej`e_]pa` pd]p pdana s]o ]j eil]_p 'lkoepera kn
jac]pera(+ pdau sana pdaj ]oga` bkn pda nah]pera r]hqa kb pda eil]_p- Rqnrau naoqhpo odks pd]p+ kj ]ran]ca+
naolkj`ajpo r]hqa` pda MDH kb ]llhe]j_a lanbkni]j_a ]p 02$ kb pkp]h MDHo bkn DMDQFX RS@Q
nabnecan]pkno+ 7$ kb pkp]h MDHo bkn `eods]odano+ 0/$ kb pkp]h MDHo bkn nkki ]en _kj`epekjano+ 0/$ kb pkp]h
MDHo bkn BEK ^qh^o+ ]j` 01$ kb pkp]h MDHo bkn hecdpejc betpqnao- Lkjapeva` MDH r]hqao sana jkp lnaoajpa`
ej pdeo nalknp-

Skumatz and Gardner (2005)

c\q` cdbc`m h\dio`i\i^` ^jnon ]`^\pn` hjm` k\mon \i_ ^jiomjgn a\dg+ \i_ oc`n` k\mon \m` jao`i hjm` ^jhkg`s \i_ `sk`indq` oc\i no\i_\m_,
`aad^d`i^t ]jdg`mn \i_ apmi\^`n 'LKP+ 1//8(-
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@jkpdan opq`u pd]p ejraopec]pa` pda MDH kb lnk`q_p lanbkni]j_a eo pda 1//4 ar]hq]pekj kb Veo_kjoejyo hks,
ej_kia sa]pdanev]pekj ]ooeop]j_a lnkcn]i 'V@O( 'Rgqi]pv ]j` F]n`jan+ 1//4(- Sda ikop _kiikjhu
ejop]hha` ia]oqnao pdnkqcd pda lnkcn]i sana BEKo+ BN `apa_pkno+ oikga `apa_pkno+ ]ppe_ ejoqh]pekj+ ]j`
s]pan lela ejoqh]pekj; ]p ha]op 4/$ kb l]npe_el]jpo na_aera` pdaoa ia]oqnao- Hj ]``epekj+ 31$ kb
l]npe_el]jpo na_aera` jas nabnecan]pkno+ 26$ na_aera` jas da]pejc ouopaio+ ]j` 34$ na_aera` kpdan
da]pejc ouopai skng- Sda l]npe_el]jp oqnrau bkn pdeo opq`u nara]ha` pd]p 10$ kb naolkj`ajpo nalknpa` ]
lkoepera _d]jca ej zamqeliajp lanbkni]j_a kn ba]pqnao+{ 64$ nalknpa` jk _d]jca+ ]j` 3$ nalknpa` ]
jac]pera _d]jca- Toejc ] nah]pera ran^]h o_]hejc iapdk` _kil]nejc pda MDH r]hqa pk ajancu ^ehh o]rejco+
]j MDH r]hqa n]jca kb #03,#07 s]o aopei]pa` lan l]npe_el]jp lan ua]n bkn pda Veo_kjoej hks,ej_kia
V@O- Sdeo r]hqa nabha_po pda _qiqh]pera r]hqa bkn amqeliajp lanbkni]j_a ]j` ba]pqnao bkn ]hh ia]oqnao
ejop]hha` ej pda l]npe_el]jpyo dkia ]j` eo ]ran]ca` ]_nkoo ]hh l]npe_el]jpo-

,%)*%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Dmqeliajp ]j` ]llhe]j_a lanbkni]j_a d]o ^aaj ejraopec]pa` ej pda hepan]pqna bkn oaran]h pulao kb
lnkcn]io+ re] pda nah]pera r]hq]pekj oqnrau iapdk`- Nbpaj+ pda lnkcn]io bkn sde_d pda MDH kb lanbkni]j_a
d]o ^aaj aopei]pa` d]ra ej_hq`a` ] iet kb GU@B ia]oqnao ]j` ]llhe]j_ao; pdanabkna+ ep eo qj_ha]n sd]p
lknpekj kb l]npe_el]jp r]hq]pekj kb lanbkni]j_a lnk`q_a` ^u pdaoa nalknpo eo `qa pk sde_d ]llhe]j_ao kn
GU@B amqeliajp- @``epekj]hhu+ oqnrauo kb l]npe_el]jp r]hq]pekj kb lanbkni]j_a d]ra okiapeiao cnkqla`
lanbkni]j_a ]j` ba]pqnao pkcapdan+ sde_d hegahu kranh]l bkn _anp]ej ia]oqnao+ ^qp ]na ]ncq]^hu psk
`eopej_p _d]n]_paneope_o bkn kpdan ia]oqnao- O]npe_el]jp r]hq]pekj kb fqop zlanbkni]j_a kb ]llhe]j_ao{ d]o
n]nahu ^aaj at]ieja` ej pda hepan]pqna-

,%)*%) CPUP^LW\ A2 AZXRZLV[

Onk`q_p lanbkni]j_a kb ]llhe]j_ao lkpajpe]hhu ]llheao pk ]hh O@ lnkcn]io pd]p ejop]hh ]llhe]j_ao pd]p
skqh` jkp d]ra ^aaj ]`klpa` ej pda ]^oaj_a kb pda lnkcn]i-

,%)*%* CPNXVVPWOL\TXW

MLQ `kao jkp na_kiiaj` mq]jpebuejc pda r]hqa kb ]llhe]j_a lanbkni]j_a `qa pk pda h]_g kb naoa]n_d ej
pda hepan]pqna at]iejejc pdeo MDH-

Quantec and SERA (2005)

@__kn`ejc pk pda L]oo]_dqoappo Rp]pase`a Sa_dje_]h Qabanaj_a L]jq]h+ pda O@yo _qnnajphu _h]ei ] #0/3
]jjq]h l]npe_el]jp ^ajabep ej_hq`ejc _kibknp+ o]bapu+ ]j` da]hpd abba_po bkn sej`ks @B nalh]_aiajp ej Kks,
Hj_kia 0,3 E]iehu Qapnkbep ]j` Kks,Hj_kia Lqhpeb]iehu Qapnkbep lnkcn]io 'L]oo]_dqoappo Dha_pne_ ]j`
F]o Djancu Dbbe_eaj_u Onkcn]i @`iejeopn]pkno+ 1/0/(- Sda r]hqa kb #0/3 lan ua]n s]o aopei]pa` ej pda
ar]hq]pekj kb M]pekj]h Fne`yo 1//2 @llhe]j_a L]j]caiajp Onkcn]i '@LO(+ ] lehkp lnkcn]i pd]p nalh]_a`
ejabbe_eajp ]en,_kj`epekjejc qjepo ej hks,ej_kia dkqoadkh`o 'Pq]jpa_ ]j` RDQ@+ 1//4(- Hj ]``epekj pk ]j
ej_kia ahece^ehepu namqenaiajp+ pda @LO lnkcn]i p]ncapa` l]npe_el]jpo sdk sana pule_]hhu dkia qoejc pdaen
]en,_kj`epekjejc `qnejc la]g dkqno 'saag`]uo+ 00 ]-i- pdnkqcd 2 l-i-(- Ssajpu,psk dkiao ej pkp]h
na_aera` ] jas ]en _kj`epekjejc qjep pdnkqcd pda lnkcn]i- MDH r]hqao sana `anera` bnki psk pahaldkja
oqnrauo _kj`q_pa` bkn pda ar]hq]pekj9 ] lna,_kkhejc oa]okj oqnrau kb 01 l]npe_el]jpo ]j` 36 jkj,
l]npe_el]jpo+ ]j` ] lkop,_kkhejc oa]okj oqnrau kb 01 l]npe_el]jpo ]j` 5/ jkj,l]npe_el]jpo- Sda oqnrau
bkqj` pd]p l]npe_el]jp dkiao d]` ]j ]ran]ca kb /-70 _dnkje_]hhu ehh kn ^a`ne``aj iai^ano lan dkqoadkh`+
sde_d pda ]qpdkno _d]n]_paneva` ]o ] zranu decd lan_ajp]ca-{ Qaolkj`ajpo sana ]oga` pk aopei]pa pda
r]hqa kb 00 ej`ere`q]h MDHo `anera` bnki pda abbe_eajp sej`ks ]en _kj`epekjejc qjepo re] ] nah]pera r]hq]pekj
iapdk`+ ]j` sana ]oga` pk ola_ebu pda jap eil]_p bnki pda abbe_eajp qjep ]^kra ]j` ^aukj` pda abba_p pdau
skqh` d]ra na]heva` bnki pda ejop]hh]pekj kb ] op]j`]n` abbe_eaj_u qjep- Sda 00 MDHo ej_hq`a` ej pda oqnrau
sana amqeliajp i]ejpaj]j_a+ amqeliajp lanbkni]j_a+ amqeliajp hebapeia+ _kibknp+ ]aopdape_o+ jkeoa+
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o]bapu+ dkqoejc r]hqa+ `kejc ckk` bkn pda ajrenkjiajp+ ]^ehepu pk l]u ajancu ]j` kpdan ^ehho+ ]j` da]hpd
abba_po- Sda oqi kb a]_d kb pdaoa 00 MDHo eo #0/3 | pda MDH r]hqa pd]p pda O@o _qnnajphu _h]ei- Sda
oqnrau bkqj` pd]p pda ikop decdhu r]hqa` MDHo ^u l]npe_el]jpo sana amqeliajp lanbkni]j_a '#03(+
_kibknp '#03(+ ]aopdape_o '#02(+ ]j` ]^ehepu pk l]u ajancu ]j` kpdan ^ehho '#02(- Hj`ere`q]h MDH r]hq]pekjo
sana o_]ha` pk naolkj`ajpoy aopei]pekj kb pkp]h MDHo+ sde_d s]o aopei]pa` ]p #81,#011 re] pda sehhejcjaoo
pk l]u iapdk`- @j eil]_p ar]hq]pekj _kj`q_pa` bkn pda @LO lnkcn]i aopei]pa` l]npe_el]jp ^ehh o]rejco ]p
]^kqp #7-4/ lan ua]n- Sda ]ran]ca aopei]pa` ]jjq]h o]rejco nalknpa` ^u l]npe_el]jpo+ dksaran+ s]o
#01/ lan ua]n | kran paj peiao cna]pan pd]j pda eil]_p ar]hq]pekj o]rejco aopei]pa- U]hq]pekj kb pda MDHo
s]o _]h_qh]pa` ^]oa` kj l]npe_el]jpoy lan_aera` ajancu ^ehh o]rejco ]o kllkoa` pk pda ]_pq]h ia]oqna`
ajancu o]rejco- Sda ]qpdkno jkpa pd]p pda MDH r]hqao `anera` bnki pda l]npe_el]jp oqnrau skqh` ^a
]llnktei]pahu kja,pajpd ]o decd eb pda ]_pq]h+ ia]oqna` ajancu o]rejco d]` ^aaj qoa` ejopa]`-

,%)+%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sda MDH r]hqao ]ook_e]pa` sepd hks,ej_kia nkki ]en _kj`epekjan nalh]_aiajp nalknpa` ej pda ar]hq]pekj
kb M]pekj]h Fne`yo 1//2 @llhe]j_a L]j]caiajp Onkcn]i sana aopei]pa` re] ] nah]pera r]hq]pekj oqnrau
iapdk`+ ] _kiikjhu qoa` pa_djemqa bkn aopei]pejc pda r]hqa kb jkj,i]ngap ckk`o ]j` oanre_ao-
Gksaran+ pdaoa r]hqao ]na hegahu ejbh]pa` ^a_]qoa pdau sana _]h_qh]pa` ^]oa` kj l]npe_el]jpoy lan_alpekjo
kb ajancu o]rejco bnki pda lnkcn]i ']o kllkoa` pk ]_pq]h ajancu o]rejco(+ sde_d sana ]j kn`an kb
i]cjepq`a cna]pan pd]j pda ]_pq]h ajancu o]rejco- @``epekj]hhu+ ep i]u jkp ^a ]llnklne]pa pk atpn]lkh]pa
pda r]hqao `anera` bnki pdeo nalknp pk ]hh kb pda O@oy hks,ej_kia _qopkiano+ ^a_]qoa pda p]ncap lklqh]pekj
bkn pda @LO lnkcn]i s]o naopne_pa` pk hks,ej_kia dkqoadkh`o ej sde_d iai^ano paj`a` pk ^a ]p dkia
sepd pda ]en _kj`epekjejc kj `qnejc la]g qo]ca dkqno- @LO l]npe_el]jp dkqoadkh`o d]` ]j ]ran]ca kb /-70
_dnkje_]hhu ehh kn ^a`ne``aj iai^ano- K]ophu+ ep eo eilknp]jp pk jkpa pd]p pda r]hqa kb #0/3 nalnaoajpo
l]npe_el]jp r]hq]pekj kb ]hh 00 MDHo _krana` ^u pda oqnrau+ ]j` jkp fqop _kibknp+ o]bapu+ ]j` da]hpd abba_po
| pda pdnaa MDHo j]ia` ej pda SQL-

,%)+%) CPUP^LW\ A2 AZXRZLV[

MDHo ]ook_e]pa` sepd hks,ej_kia nkki ]en _kj`epekjan nalh]_aiajpo ]llhu pk pda O@oy Kks,Hj_kia 0,3
E]iehu Qapnkbep ]j` Kks,Hj_kia Lqhpeb]iehu Qapnkbep lnkcn]io-

,%)+%* CPNXVVPWOL\TXW

MLQ na_kiiaj`o ] r]hqa kb #38-4/ lan hks,ej_kia dkqoadkh` pd]p na_aerao ] nkki ]en _kj`epekjan
nalh]_aiajp- Va ^aheara pda MDH r]hqa kb #0/3 eo ejbh]pa` bkn oaran]h na]okjo9

" MDHo sana aopei]pa` ^]oa` kj lan_aera` ajancu ^ajabepo sde_d sana kran paj peiao cna]pan
pd]j pda eil]_p ar]hq]pekj o]rejco aopei]pa- Sda ar]hq]pkno jkpa` pd]p pda MDH r]hqao
`anera` bnki pda l]npe_el]jp oqnrau skqh` ^a ]llnktei]pahu kja,pajpd ]o decd eb pda ]_pq]h+
ia]oqna` ajancu o]rejco d]` ^aaj qoa` ejopa]`-

" Sda lnkcn]i p]ncapa` ] ola_e]heva` hks,ej_kia lklqh]pekj pd]p i]u atlaneaj_a decdan haraho
kb MDHo pd]j pda cajan]h lklqh]pekj kb lnkcn]i l]npe_el]jpo sdk na_aera nalh]_aiajp sej`ks
@Bo-

" Sda pkp]h MDHo ej_hq`a` MDHo pd]p ]na ]__kqjpa` bkn ahoasdana ej pdeo nalknp 'e-a-+ lnklanpu
r]hqa+ `kejc ckk` bkn pda ajrenkjiajp+ ]j` ]^ehepu pk l]u(-

Sk ]nnera ]p pdeo aopei]pa sa benop naikra` MDHo pd]p ]na ]__kqjpa` bkn ahoasdana ej pdeo nalknp 'e-a-+
]aopdape_o+ lnklanpu r]hqa+ ajrenkjiajp]h ^ajabepo ]j` ]^ehepu pk l]u ^ehho(+ ha]rejc ] r]hqa kb #55 bkn pda
nai]ejejc MDHo- Matp+ sa na`q_a` pda r]hqa kb #55 ^u 14$+ pk ]`fqop bkn pda ola_e]heva` lklqh]pekj
oanra` ^u pda lnkcn]i- Sda lnkcn]i p]ncapa` l]npe_el]jpo sdk sana pule_]hhu dkia qoejc pdaen ]en,
_kj`epekjejc `qnejc la]g dkqno 'saag`]uo+ 00 ]-i- pdnkqcd 2 l-i-(- Sdaoa l]npe_el]jpo i]u atlaneaj_a
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decdan haraho kb MDHo pd]j pda cajan]h lklqh]pekj kb lnkcn]i l]npe_el]jpo sdk na_aera nalh]_aiajp
sej`ks @Bo-

MLQyo nareas kb pda hepan]pqna bkqj` oaran]h l]npe_el]jp,lanola_pera MDHo ej ]``epekj pk pda kjao knecej]hhu
e`ajpebea` ej pda ge_g,kbb iaapejc- Sdaoa ]``epekj]h MDHo d]ra jkp kbpaj ^aaj mq]jpebea`- Sdau ej_hq`a pda
l]npe_el]jp,lanola_pera r]hqa kb paniej]pekjo ]j` na_kjja_pekjo+ ^ehh,nah]pa` _]hho+ na`q_a` pn]jo]_pekj
_kopo+ ]j` a`q_]pekj- @hpdkqcd MLQ `kao jkp na_kiiaj` mq]jpebuejc pdaoa ]``epekj]h MDHo+ pdau ]na
sknpd nareasejc ^neabhu-

,%),%( EPZVTWL\TXW LWO CPNXWWPN\TXW

Iqop ]o qpehepeao ej_qn _kopo ]ook_e]pa` sepd paniej]pekjo ]j` na_kjja_pekjo+ l]npe_el]jpo ej_qn _kopo sdaj
pdaen oanre_a eo paniej]pa` `qa pk jkj,l]uiajp- O]npe_el]jp _kopo ]ook_e]pa` sepd oanre_a paniej]pekj
e`ajpebea` ej pda hepan]pqna ej_hq`a pda na_kjja_pekj baa+ pda _kop kb ^knnksejc ikjau bkn pda na_kjja_pekj
baa+ l]npe_el]jp peia ej ]nn]jcejc pda na_kjja_pekj+ ]j` pda hkop r]hqa kb pda `sahhejc+ bnki ep ^aejc
qjejd]^ep]^ha bkn pda `qn]pekj kb pda oanre_a `eo_kjja_pekj- Djancu abbe_eaj_u lnkcn]io _]j na`q_a ajancu
_kopo ]j` pdanabkna na`q_a pda ej_e`aj_a kb paniej]pekjo ]j` na_kjja_pekjo- Gksaran+ ^a_]qoa pda
ajancu o]rejco bnki pdaoa lnkcn]io ]na ]hna]`u _kqjpa` ^u pda O@o ej pda @DRB opq`u ]j` pda SQB
_]h_qh]pekjo+ pk _kqjp ]``epekj]h ^ajabepo bnki pdaoa ajancu o]rejco skqh` ]ikqjp pk `kq^ha _kqjpejc- Ekn
] nareas kb opq`eao pd]p d]ra mq]jpebea` l]npe_el]jp ^ajabepo kb na`q_a` paniej]pekjo ]j` na_kjja_pekjo+
oaa @llaj`et @-

a. Recommendation

Aa_]qoa ajancu o]rejco bnki pda lnkcn]io ]na ]hna]`u _kqjpa` ]o ] ^ajabep ^u pda O@o+ MLQ `kao jkp
na_kiiaj` _kqjpejc l]npe_el]jp ^ajabepo pd]p `anera bnki na`q_a` ajancu _kopo- -

,%),%) 3TUU$ZPUL\PO 4LUU[

Iqop ]o pda O@o ej_qn _kopo ]ook_e]pa` sepd beah`ejc kn i]gejc ^ehh,nah]pa` _]hho pk l]uiajp,pnkq^ha`
l]npe_el]jpo+ l]npe_el]jpo ej_qn pda kllknpqjepu _kop kb peia olajp kj pda ldkja `eo_qooejc ^ehh,nah]pa`
eooqao sepd qpehepeao- Rej_a a]_d l]npu 'l]npe_el]jp ]j` qpehepu( olaj`o peia kj ] ^ehh,nah]pa` _]hh+ a]_d ej_qno
] _kop- Sda r]hqa kb peia olajp kj ^ehh,nah]pa` _]hho ^u l]npe_el]jpo nalnaoajpo pda r]hqa kb pda l]npe_el]jp,
lanola_pera MDH kb ^ehh,nah]pa` _]hho- Sdeo MDH d]o ^aaj ]ooaooa` oaran]h peiao ej pda hepan]pqna lanp]ejejc
pk hks,ej_kia lnkcn]io+ ^]oa` kj pda lnej_elha pd]p+ ^u i]gejc ^ehho ikna ]bbkn`]^ha pk l]npe_el]jpo ]j`
pdana^u na`q_ejc h]pa kn jkj,l]uiajp+ l]npe_el]jpo sehh jkp jaa` pk _]hh pda qpehepu ]o kbpaj nac]n`ejc ^ehh,
nah]pa` eooqao- Gksaran+ ]o sepd paniej]pekjo ]j` na_kjja_pekjo+ na`q_pekjo ej ^ehh,nah]pa` _]hho ]na
na]heva` ^a_]qoa kb ajancu o]rejco bnki pda lnkcn]io- Aa_]qoa pda ajancu o]rejco bnki pdaoa lnkcn]io
]na ]hna]`u _kqjpa` ^u pda O@o ej pda @DRB opq`u ]j` pda SQB _]h_qh]pekjo+ pk _kqjp ]``epekj]h ^ajabepo
bnki pdaoa ajancu o]rejco skqh` ]ikqjp pk `kq^ha _kqjpejc- Ekn ] nareas kb opq`eao pd]p d]ra mq]jpebea`
l]npe_el]jp ^ajabepo kb na`q_a` ^ehh,nah]pa` _]hho+ oaa @llaj`et @-

a. Recommendations

Aa_]qoa ajancu o]rejco bnki pda lnkcn]io ]na ]hna]`u _kqjpa` ]o ] ^ajabep ^u pda O@o+ MLQ `kao jkp
na_kiiaj` _kqjpejc ^ajabepo pd]p `anera bnki na`q_a` ajancu _kopo-

015

015
Ga `i`mbt ]dgg n\qdibn \m` ijo ^jpio`_+ r` m`^jhh`i_ oc\o ]dgg n\qdibn ]` ^jpio`_ m\oc`m oc\i ^jpiodib oc` ]`i`adon oc\o _`mdq` amjh ]dgg

n\qdibn+ \n do rjpg_ ]` hp^c `\nd`m oj ^jpio ]dgg n\qdibn oc\i oc` hpgodkg` ]`i`adon oc\o _`mdq` amjh ]dgg n\qdibn
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Djancu abbe_eaj_u lnkcn]io _]j dahl ej`ere`q]ho ]rke` pda pn]jo]_pekj _kopo kb sa]pdanevejc pdaen dkiao
kj pdaen ksj- Sdaoa pn]jo]_pekj _kopo ej_hq`a pda peia ]j` abbknp olajp ha]njejc ]^kqp pda ajancu
abbe_eaj_u kllknpqjepeao ej pda dkia ]j` hk_]pejc pda ]llnklne]pa ajancu abbe_eaj_u ia]oqnao ej pda
i]ngaplh]_a-

Skumatz and Dickerson (1999)

Sda l]npe_el]jp MDH kb na`q_a` pn]jo]_pekj _kopo s]o aopei]pa` pk n]jca bnki #/-//,#4-// lan l]npe_el]jp
bkn pda UOO lnkcn]i ]j` #/-//,#1-8/ lan l]npe_el]jp bkn ]jkpdan hks,ej_kia sa]pdanev]pekj lnkcn]i ej
B]hebknje] 'Rgqi]pv ]j` Ce_ganokj+ 0888(- Sdaoa aopei]pao sana ^]oa` qlkj aopei]pao ^u Eah`i]j
'0885( kb l]npe_el]jp pn]jo]_pekj _kop ]ook_e]pa` sepd lnkcn]io+ ej_hq`ejc BEKo- Hj kn`an pk `anera pda
r]hqa n]jcao+ pda jqi^an kb BEKo ejop]hha` lan dkqoadkh` bkn a]_d lnkcn]i s]o iqhpelhea` ^u Eah`i]jyo
aopei]pa kb pda pn]jo]_pekj _kopo lan ^qh^- Sda naoqhpejc lnk`q_p s]o pdaj `kq^ha`+ pk ]__kqjp bkn pda
pn]jo]_pekj _kopo ]ook_e]pa` sepd ]``epekj]h lnkcn]i ia]oqnao ^aukj` BEKo-

TecMarket Works, SERA, and Megdal Associates (2001)

@hpdkqcd ] `eo_qooekj kb l]npe_el]jp pn]jo]_pekj _kopo s]o ej_hq`a` ej pda 1//0 KHOOS nalknp+ jk
ikjapeva` MDH r]hqa s]o _kilqpa` pdana 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(- Sda
aopei]pekj iapdk` kqpheja` ej pda KHOOS nalknp s]o pda o]ia iapdk` qoa` pk aopei]pa pda UOO ]j`
B]hebknje] sa]pdanev]pekj lnkcn]i r]hqao+ ^]oa` kj Eah`i]jyo 0885 skng kj BEKo- Sda QQL Vkngejc
Fnkqlyo Bkop Dbba_perajaoo Rq^_kiieppaa `e` jkp ]llnkra ] ikjapeva` MDH r]hqa bkn pn]jo]_pekj _kopo
aopei]pa` ej pdeo i]jjan bkn pda KHOOS nalknp-

Ternes et al. (2007)

Hj pdaen ql_kiejc ar]hq]pekj kb pda j]pekj]h V@O+ pda ar]hq]pkno ]p NQMK ejpaj` pk ej_hq`a ] ikjapeva`
r]hqa kb na`q_a` l]npe_el]jp pn]jo]_pekj _kopo ]o ] naoqhp kb pda lnkcn]i 'Sanjao ap ]h-+ 1//6(- Sda
lnklkoa` aopei]pekj iapdk` bkn pdeo nalknp eo pk iqhpelhu pda ]ran]ca jqi^an kb dkqno namqena` pk ^a_kia
b]iehe]n sepd ajancu,o]rejc lnk`q_po lan dkqoadkh` ^u dkqnhu iejeiqi s]ca-

a. Assessment of the Literature

O]npe_el]jp r]hq]pekj kb na`q_a` pn]jo]_pekj _kopo d]o n]nahu ^aaj mq]jpebea`- Sda bas MDH r]hqao pd]p
d]ra ^aaj mq]jpebea` d]ra ^aaj ^]oa` kj pn]jo]_pekj _kop aopei]pao bkn BEKo kjhu-

b. Relevant PA Programs

Sda l]npe_el]jp MDH kb ]rke`a` pn]jo]_pekj _kopo lkpajpe]hhu ]llheao pk ]ju lnkcn]i pd]p o]rao l]npe_el]jpo
pda peia ]j` abbknp kb a`q_]pejc kjayo oahb ]^kqp pda ajancu abbe_eaj_u kllknpqjepeao ej pda dkia ]j`
hk_]pejc pda ]llnklne]pa ajancu abbe_eaj_u ia]oqnao ej pda i]ngaplh]_a-

c. Recommendation

Cqa pk pda h]_g kb naoa]n_d kj l]npe_el]jp r]hq]pekj kb ]rke`a` pn]jo]_pekj _kopo+ MLQ `kao jkp
na_kiiaj` mq]jpebuejc pda r]hqa kb pdeo MDH ]p pdeo peia-
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D`q_]pekj d]o okiapeiao ^aaj e`ajpebea` ej pda MDH hepan]pqna ]o ] l]npe_el]jp ^ajabep naoqhpejc bnki
ajancu abbe_eaj_u lnkcn]io+ ]hpdkqcd ep d]o n]nahu ^aaj mq]jpebea`- Ssk kb pda O@ op]bb ejpanreasa` bkn pdeo
ar]hq]pekj e`ajpebea` a`q_]pekj ]o ] jkj,ajancu eil]_p ]ook_e]pa` sepd pdaen lnkcn]io- Nja ejpanreasaa
lkejpa` kqp pd]p+ nac]n`haoo kb sdapdan pdau lqnoqa ]ju ajancu abbe_eaj_u ia]oqnao+ dkiaksjano ^ajabep
bnki pda dkia ajancu ]q`ep ^a_]qoa zpdau jks d]ra ] iq_d ^appan qj`anop]j`ejc kb dks pdaen dkqoa
skngo-{ @jkpdan ejpanreasaa op]pa` pd]p pda lnkcn]i p]qcdp _qopkiano sd]p mqaopekjo pk ]og sdaj
`a]hejc sepd GU@B _kjpn]_pkno-

O]npe_el]jp r]hq]pekj kb a`q_]pekj bnki ajancu abbe_eaj_u lnkcn]io d]o n]nahu ^aaj mq]jpebea` ej pda
hepan]pqna- Sda r]hqa kb a`q_]pekj eo ejdanajphu `ebbe_qhp pk ia]oqna- Vdeha a`q_]pekj eo kbpaj e`ajpebea` ]o ]
jkj,ajancu ^ajabep ej pda hepan]pqna+ pda pula ]j` ]ikqjp kb a`q_]pekj lnkre`a` pk lnkcn]i l]npe_el]jpo
r]neao se`ahu ]ikjcop lnkcn]io-

Ekn lnkcn]io pd]p `k jkp ej_hq`a ]j a`q_]pekj]h _kilkjajp kran ]j` ]^kra ] ^]oe_ ejpnk`q_pekj pk
ajancu abbe_eaj_u ]j` ia]oqnao+ pdeo MDH lkpajpe]hhu kranh]lo sepd pda l]npe_el]jp MDH kb na`q_a`
pn]jo]_pekj _kopo- Tjhega pda na`q_a` pn]jo]_pekj _kopo MDH+ a`q_]pekj eo jkp na_kcjeva` ]o epo ksj MDH
]j` sehh jkp ^a ejraopec]pa` bkn pda ql_kiejc ar]hq]pekj kb pda j]pekj]h V@O 'Sanjao ap ]h-+ 1//6(- @
nareas kb opq`eao pd]p d]ra at]ieja` a`q_]pekj]h ^ajabepo kb ajancu abbe_eaj_u lnkcn]io eo ]r]eh]^ha ej
@llaj`et @-

a. Recommendation

Cqa pk pda h]_g kb naoa]n_d kj l]npe_el]jp r]hq]pekj kb a`q_]pekj bnki ajancu abbe_eaj_u lnkcn]io+ MLQ
`kao jkp na_kiiaj` mq]jpebuejc pda r]hqa kb pdeo MDH ]p pdeo peia-

016
Rc` `_p^\odji\g ]`i`adon m`qd`r`_ di ocdn n`^odji k`mo\di oj dhkmjq`_ pi_`mno\i_dib ja `i`mbt \i_ `i`mbt `aad^d`i^t- Rc` gdo`m\opm` ji

m`_p^`_ `i`mbt ]pm_`in m`qd`r`_ di ?kk`i_ds A njh`odh`n _dn^pnn`n `_p^\odji\g ]`i`adon-
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6. SOCIETAL-PERSPECTIVE NEIs—LITERATURE REVIEW

Rk_eapu i]u na]heva ] jqi^an kb jkj,ajancu eil]_po 'MDHo( bnki ajancu abbe_eaj_u lnkcn]io- MDHo bnki
pda ok_eap]h lanola_pera ]na ej`ena_p lnkcn]i abba_po jkp na]heva` ^u qpehepeao+ n]pal]uano+ kn lnkcn]i
l]npe_el]jpo+ ^qp n]pdan ]__nqa pk ok_eapu ]p h]nca- Sdana eo ] cnksejc MDH hepan]pqna kj pda abba_po kb
na`q_ejc cnaajdkqoa c]o aieooekjo ]j` kpdan ]en lkhhqp]jpo pdnkqcd ajancu abbe_eaj_u ia]oqnao+ sde_d
i]u iepec]pa pda abba_po kb _hei]pa _d]jca kn i]u na`q_a naolen]pknu ]j` kpdan ]ehiajpo+ ^ajabeppejc pda
sdkha kb ok_eapu-

017
Lq_d kb pda h]paop MDH hepan]pqna bk_qoao kj pdaoa ok_eap]h MDHo+ ceraj pda ejpanaop ej

_hei]pa _d]jca ]j` ]ook_e]pa` j]pekj]h zcnaaj{ k^fa_perao- D_kjkie_ `arahkliajp ^ajabepo d]ra ]hok
^aaj se`ahu opq`ea` ]j` pda lkoepera eil]_po kj ailhkuiajp+ p]t narajqao+ a]njejco ]j` a_kjkie_
kqplqp `qa pk ajancu abbe_eaj_u lnkcn]io d]o ^aaj sahh aop]^heoda` 'Rgqi]pv+ Jd]s]f]+ ]j` Jnkl+ 1/0/(-
Sdaoa a_kjkie_ ]j` ajrenkjiajp]h MDHo ]na jkp ej_hq`a` ej pdeo nareas ^a_]qoa pda ajrenkjiajp]h
^ajabepo ]j` a_kjkie_ `arahkliajp ^ajabepo d]ra ^aaj _kqjpa` ej pda O@oy pdnaa,ua]n lh]jo 'M]pekj]h
Fne` ap ]h-+ 1//8; MRS@Q ap ]h-+ 1//8(-

L]ju kb pda nai]ejejc ok_eap]h MDHo kb ejpanaop pk pda O@o+ jkj,a_kjkie_ ]j` jkj,ajrenkjiajp]h+ ]na
ol]noahu nalknpa` ]j` mq]jpebea` bnki pda ok_eap]h lanola_pera- Ekn at]ilha+ eilnkra` amqepu ^ajabepo bkn
pda hks,ej_kia lklqh]pekj d]ra n]nahu ^aaj mq]jpebea` ej pda MDH hepan]pqna- Vdana amqepu ^ajabepo
]ook_e]pa` sepd hks,ej_kia lnkcn]io d]ra ^aaj ]``naooa` ej pda hepan]pqna+ eilnkrejc pda a_kjkie_
op]pqo kb pda hks,ej_kia l]npe_el]jpo eo kbpaj pda lnei]nu lnkcn]i ck]h- Sdanabkna+ pdaoa lnkcn]io paj`
pk aild]oeva lnkcn]i ahaiajpo pd]p ]na jkp l]np kb pda O@ lnkcn]io+ oq_d ]o a`q_]pekj+ _kqjoahejc+
bej]j_e]h ]ooeop]j_a+ ]j` fk^ pn]ejejc- @``epekj]h ok_eap]h MDHo pd]p d]ra ^aaj ]``naooa` ej pda MDH
hepan]pqna ej_hq`a da]hpd+ o]bapu+ ejbn]opnq_pqna 's]pan(+ j]pekj]h oa_qnepu+ ]j` ej`kkn ]en.ajrenkjiajp]h
mq]hepu 'H@P.HDP( eil]_po- @o atla_pa`+ ] ikna `arahkla` hepan]pqna ateopo bkn a_kjkie_ eil]_po 'fk^
_na]pekj ]j` a_kjkie_ `arahkliajp( ]j` ajrenkjiajp]h eil]_po 'aieooekjo(-

018

Hj pdeo oa_pekj sa lnkre`a ] nareas kb pda ok_eap]h,lanola_pera MDHo bkqj` ej pda hepan]pqna-

Kks,ej_kia lnkcn]i opq`eao d]ra kbpaj bk_qoa` kj xd]n`odely nah]pa` ^ajabepo- Sdaoa ^ajabepo ]na kbpaj
ia]oqna` jkp ikjap]nehu+ ^qp re] kpdan iapne_o oq_d ]o b]iehu `arahkliajp ik`aho ]j` pda Gkia Djancu
Hjoa_qnepu R_]ha `arahkla` bkn pda ba`an]h KHGD@O kbbe_a- Sdaoa ej_hq`a MDHo kj b]iehu op]^ehepu+ ik^ehepu+
]j` na`q_a` `alaj`aj_a kj ok_e]h ]ooeop]j_a- @ na_ajp j]pekj]h opq`u kj pda ajancu _kop ^qn`aj pk hks,
ej_kia dkqoadkh`o bkqj` pd]p pda ]ran]ca ajancu ^qn`aj kb hks,ej_kia dkqoadkh`o eo ]^kqp pse_a pd]p
kb pda j]pekj]h ]ran]ca9 02-4$ bkn KHGD@O ahece^ha dkqoadkh`o ranoqo 6$ bkn ]hh TR dkqoadkh`o 'Rju`an
]j` A]gan+ 1/0/(- Nja iapdk` kb mq]jpebuejc pda na`q_a` ok_eap]h `eol]nepu bkn pda hks,ej_kia lklqh]pekj
eo pk r]hqa pdeo MDH ]o amq]h pk pda ajancu _kop o]rejco ^ajabep kb pda lnkcn]i- Nja opq`u bej`o pd]p eb pda
ajancu o]rejco ^ajabep kran peia kb ] ceraj lnkcn]i eo ]p ha]op 64$ kb pda pkp]h lnkcn]i _kopo+ ep eo
]llnklne]pa pk ]llhu ]j ]rke`a` _kop ]``an kb 64$ pk pdeo amqepu MDH 'Gks]p ]j` Nllajdaei 0888(-

Vepd naola_p pk bqnpdan d]n`odel ^ajabepo 'b]iehu op]^ehepu+ ik^ehepu+ ]j` na`q_a` `alaj`aj_a kj op]pa
^ajabepo(+ bas opq`eao kb hks,ej_kia lnkcn]io d]ra ]ppailpa` pk ikjapeva d]n`odel MDHo-

017
Rrj N? dio`mqd`r``n d_`iodad`_ m`_p^`_ EFE `hdnndjin \n \ nj^d`o\g LCG \nnj^d\o`_ rdoc oc`dm kmjbm\hn- ?__dodji\ggt+ ji` ja oc` c`\goc

\i_ n\a`ot `sk`mon dio`mqd`r`_ d_`iodad`_ m`_p^`_ kjr`m kg\io `hdnndjin \nnj^d\o`_ rdoc oc` m`_p^`_ `i`mbt pn` m`npgodib amjh `i`mbt
`aad^d`i^t kmjbm\hn \n \ kjo`iod\g nj^d`o\g m`nkdm\ojmt c`\goc ]`i`ado-
018

Moc`m nj^d`o\g ]`i`adon h\t `sdno+ np^c \n dhkmjq`_ no\]dgdot ja i`dbc]jmcjj_n+ ]po oj jpm fijrg`_b` oc` ]`i`adon c\q` ijo ]``i h`\npm`_
jm lp\iodad`_ di oc` gdo`m\opm`-
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Khawaja (2001)

@j ar]hq]pekj kb pda Hj`e]j] QD@BG lnkcn]i+ sde_d lnkre`a` ajancu ]ooeop]j_a pdnkqcd KHGD@O ]j`
_kqjoahejc+ n]pdan pd]j eilhaiajpejc ajancu abbe_eaj_u ia]oqnao+ bkqj` pda lnkcn]i s]o oq__aoobqh ej
]hhare]pejc d]n`odelo ]j` naoqhpa` ej eilnkraiajpo ej ia]oqnao kb ok_e]h sahh,^aejc- Ekn at]ilha+
lnkcn]i l]npe_el]jpo atlaneaj_a` pda bkhhksejc eilnkraiajpo9 ]j 07$ na`q_pekj ej o_dkkh ]^oaj_ao;
41$ na`q_pekj ej b]iehu ikrao; 8$ ej_na]oa ej ba`an]h ]j` op]pa ^ajabepo lan ikjpd; r]ne]^ha eil]_po kj
b]iehu `a^p; ej_na]oa kb 11$ ej pkp]h ej_kia; ej_na]oa kb 17$ ej pkp]h ailhkuiajp ej_kia; na`q_pekj kb
01-4$ ej ]jjq]h ajancu _kjoqilpekj atlaj`epqnao; ]j` ] na`q_pekj kb 17$ ej ajancu ^qn`aj 'Jd]s]f]+
1//0(-

Drakos et al. (2008)

@jkpdan lnkcn]i pd]p ]_deara` na`q_a` d]n`odel ]j` eilnkra` amqepu bkn hks,ej_kia l]npe_el]jpo eo pda
Nnackj QD@BG lnkcn]i 'Cn]gko ap ]h-+ 1//7(- Sda Nnackj QD@BG lnkcn]i ailhkua` ] r]neapu kb
lnkcn]i ahaiajpo pk ]_deara epo ck]h kb na`q_ejc pda ajancu rqhjan]^ehepu kb hks,ej_kia b]ieheao+ ej_hq`ejc
ajancu a`q_]pekj+ ^ehh,l]uiajp ]ooeop]j_a+ b]iehu ]ooaooiajp+ ^q`cap _kqjoahejc+ nabann]h pk kpdan
_kiiqjepu oanre_ao+ okh]n dkp s]pan da]pejc+ ]j` sa]pdanev]pekj- @ran]ca ej_kia kb lnkcn]i l]npe_el]jpo
ej_na]oa` 3$+ sdeha ailhkuiajp o_knao+ ]o ia]oqna` ^u pda b]iehu `arahkliajp pkkh+ ej_na]oa` 5$ kran
pda _kqnoa kb pda lnkcn]i- L]ju l]npe_el]jpo na_aera` `k,ep,ukqnoahb ajancu _kjoanr]pekj gepo+ pdkqcd kjhu
0/$ kb l]npe_el]jpo ej pda Nnackj QD@BG lnkcn]i na_aera` sa]pdanev]pekj- Vdeha mq]jpebe_]pekjo kb
eilnkraiajpo ej ok_e]h ej`e_]pkno sana lnkre`a` ej pdaoa nalknpo+ mq]jpebe_]pekjo kb pda ok_eap]h MDH kb
eilnkra` amqepu sana jkp _kilqpa`-

-%(%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Qaoqhpo bnki pda Hj`e]j] QD@BG+ Nnackj QD@BG+ ]j` jqiankqo kpdan hks,ej_kia lnkcn]io bkqj` ej
pda hepan]pqna `aikjopn]pa pd]p lnkcn]io pd]p na`q_a pda ajancu ^qn`aj kb pda hks,ej_kia lklqh]pekj
_kjpne^qpa pk eilnkra` amqepu- Gksaran+ jkja kb pda lnkcn]i nalknpo ej pda hepan]pqna mq]jpebea` pdaoa
amqepu ^ajabepo ej pda bkni kb ] ikjapeva` ok_eap]h MDH- Lknakran+ pdaoa lnkcn]io `ebban oecjebe_]jphu bnki
pda O@ lnkcn]io ej pdaen ck]ho ]j` ]_perepeao- Tjhega pda O@ lnkcn]io+ pda Hj`e]j] ]j` Nnackj QD@BG
lnkcn]io sana `aoecja` ola_ebe_]hhu pk eilnkra pda a_kjkie_ op]pqo kb hks,ej_kia l]npe_el]jpo-
@``epekj]hhu+ nah]perahu heppha aild]oeo s]o lh]_a` kj pda pulao kb lnkcn]i ia]oqnao ailhkua` ej pda O@
lnkcn]io+ oq_d ]o sa]pdanev]pekj ia]oqnao- Sdanabkna+ ep eo qj_ha]n dks ]llhe_]^ha pda amqepu ^ajabepo
`aikjopn]pa` ^u pdaoa pulao kb lnkcn]io ]na pk pda O@ lnkcn]io- Nja lnklkoa` r]hq]pekj iapdk` bkn
pda ok_eap]h MDH kb eilnkra` ok_e]h amqepu eo pk _kilqpa ]j ]``an amq]h pk pda ajancu o]rejco ]_deara`
^u hks,ej_kia ajancu abbe_eaj_u lnkcn]i l]npe_el]jpo; dksaran+ pdeo r]hq]pekj iapdk` d]o jkp ^aaj
ailhkua` ej ]ju kb pda ajancu abbe_eaj_u lnkcn]i nalknpo bkqj` ej pda hepan]pqna- Rgqi]pv+ Jd]s]f]+ ]j`
Jnkl '1/0/(+ ej ]ooaooejc pda _qnnajp hepan]pqna+ n]pa` pda jaa` bkn naoa]n_d kj ok_eap]h d]n`odel ^ajabepo
]p ] zGecd Oneknepu+{ `qa pk pda h]_g kb ateopejc naoa]n_d- MLQ ]cnaao sepd pdeo ]ooaooiajp+ ]o jk
ikjapeva` r]hqao _]j ^a `anera` bnki pda hepan]pqna-

-%(%) CPUP^LW\ A2 AZXRZLV[

Sda MDH kb amqepu ]j` d]n`odel d]o cajan]hhu ^aaj ]llhea` pk hks,ej_kia lnkcn]io pd]p naoqhp ej
oq^op]jpe]h ajancu o]rejco bkn l]npe_el]jpo- Sda ajancu o]rejco naoqhp ej eilnkra` amqepu ]j` `a_na]oa`
ok_e]h ^qn`ajo bkn l]npe_el]jpo-

-%(%* CPNXVVPWOL\TXW

Aa_]qoa pdeo MDH d]o jkp ^aaj mq]jpebea` ej pda hepan]pqna+ MLQ `kao jkp na_kiiaj` mq]jpebuejc amqepu
]j` d]n`odel bkn pdeo ar]hq]pekj-

Hj kn`an pk ia]oqna d]n`odel kn amqepu ^ajabepo+ MLQ na_kiiaj`o _kj`q_pejc lnei]nu naoa]n_d qoejc
pda zGkia Djancu Ra_qnepu{ o_]ha ej pda l]npe_el]jp oqnrauo- Sdeo eo ] _kiikjhu qoa` o_]ha pk ia]oqna
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pda ajancu jaa`o kb lnkcn]i l]npe_el]jpo 'Bdeh` Ga]hpd Hil]_p Vkngejc Fnkql+ 1//6; Rgqi]pv ]j`
Jd]s]f]+ 1/0/(-

Sk pda atpajp pd]p sa]pdanev]pekj lnkcn]io k^re]pa pda jaa` bkn kpdan ]caj_eao pk lanbkni ejola_pekjo
]j` qlcn]`ao pk hks,ej_kia l]npe_el]jp dkiao+ bej]j_e]h o]rejco _]j ^a na]heva`- Sdaoa o]rejco ]__nqa
pk ok_eapu ^a_]qoa pda ]caj_eao pd]p lanbkni hks,ej_kia dkqoejc ejola_pekjo ]j` qlcn]`ao ]na cajan]hhu
bqj`a` ^u p]t `khh]no- Gks]p ]j` Nllajdaei '0888( e`ajpebea` na`q_a` lq^he_ atlaj`epqna kj ^qeh`ejc
ejola_pekjo ]o ] ok_eap]h MDH+ `anera` bnki sa]pdanev]pekj lnkcn]io pd]p ^nejc ^qeh`ejco ql pk _k`a ]o ]
naoqhp kb ] sa]pdanev]pekj- Mk mq]jpebea` r]hqa kb pdeo MDH s]o lnkre`a` ej pdeo nalknp- Hj b]_p+ MLQyo
nareas kb pda hepan]pqna `e` jkp bej` ]ju mq]jpebe_]pekjo kb pdeo ok_eap]h MDH-

02/

-%)%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sk kqn gjksha`ca+ pda ok_eap]h MDH kb sa]pdanev]pekj o]rejc pda _kopo kb ejola_pekjo ]j` qlcn]`ao ^u
kpdan ]caj_eao d]o jaran ^aaj mq]jpebea`-

-%)%) CPUP^LW\ A2 AZXRZLV[

Sdeo MDH lkpajpe]hhu ]llheao pk ]ju hks,ej_kia lnkcn]i pd]p eilhaiajpo opnq_pqn]h kn kpdan o]bapu
ia]oqnao sde_d d]ra pda abba_p kb ^nejcejc oq^op]j`]n` ^qeh`ejco ql pk _k`a-

-%)%* CPNXVVPWOL\TXW

Cqa pk pda ]^oaj_a kb naoa]n_d ej pda hepan]pqna kj pda eil]_p kb sa]pdanev]pekj lnkcn]io kj na`q_a`
^qeh`ejc ejola_pekjo ]j` qlcn]`ao ^u kpdan ]caj_eao+ MLQ `kao jkp na_kiiaj` mq]jpebuejc pda r]hqa kb
pdeo MDH jks-

MLQyo nareas kb pda hepan]pqna bkqj` oaran]h ok_eap]h,lanola_pera MDHo ej ]``epekj pk pda kjao knecej]hhu
e`ajpebea` `qnejc pda ge_g,kbb iaapejc- Sdaoa ]``epekj]h MDHo d]ra jkp kbpaj ^aaj mq]jpebea` ]j` ej_hq`a
pda ok_eap]h,lanola_pera r]hqa kb eilnkra` da]hpd+ eilnkra` o]bapu+ na`q_a` s]pan _kjoqilpekj+ ]j`
eilnkra` j]pekj]h oa_qnepu-

@o jkpa` ej pda l]npe_el]jp MDH lanp]ejejc pk da]hpd 'oaa oa_pekj 4-05- Ga]hpd,Qah]pa` MDHo | Easan Bkh`o
]j` Uenqoao+ Hilnkra` Hj`kkn @en Pq]hepu+ D]oa kb L]ejp]ejejc Ga]hpdu Qah]pera Gqie`epu(+ ajancu
abbe_eaj_u lnkcn]io i]u d]ra `ena_p eil]_po kj da]hpd pdnkqcd eilnkra` dkia ajrenkjiajpo+ oq_d ]o
na`q_a` atlkoqna pk dulkpdanie] kn dulanpdanie] 'l]npe_qh]nhu `qnejc da]p s]rao ]j` _kh` olahho(+ ]j`
eilnkra` ej`kkn ]en mq]hepu ]j` lkpajpe]h na`q_pekjo ej ikeopqna ]j` ikh`+ ha]`ejc pk ]iahekn]pekj kb
]opdi] pneccano ]j` kpdan naolen]pknu ]ehiajpo- Gksaran+ ]o jkpa` ^u Rgqi]pv+ Jd]s]f]+ ]j` Jnkl
'1/0/(+ da]hpd eil]_po d]ra n]nahu ^aaj opq`ea`+ `aolepa pdaen lkpajpe]h eil]_po kj pda da]hpd _]na

02/
Bpmdib dio`mqd`rn rdoc nj^d\g n`mqd^` kmjbm\h kmjqd_`mn ^ji_p^o`_ ajm ocdn `q\gp\odji+ dio`mqd`r``n r`m` \nf`_ da oc`dm kmjbm\hn ^jjm_di\o`

rdoc \it gjr,di^jh` `i`mbt `aad^d`i^t kmjbm\hn- Mi` dio`mqd`r`` nomjibgt ]`gd`q`_ oc\o k\mod^dk\odji di y`i`mbt ^jno n\qdibn kmjbm\hnz ]t gjr,
di^jh` di_dqd_p\gn c\_ oc` `aa`^o ja _`^m`\ndib oc` ^jnon ja oc` nj^d\g n`mqd^` \b`i^t ajm rcd^c ocdn dio`mqd`r`` rjmf`_ \i_ ja am``dib pk
m`njpm^`n oj c`gk \__dodji\g gjr,di^jh` ^gd`ion+ ]po oc\o ij \oo`hko c\_ ]``i h\_` oj lp\iodat ocdn ]`i`ado-
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ouopai- Rk_eapu ^ajabepo bnki lkoepera da]hpd eil]_po pdnkqcd+ bkn at]ilha+ na`q_a` dkolep]hev]pekjo ]j`
reoepo pk `k_pkno `qa pk na`q_a` ej_e`aj_ao kb ehhjaooao kn na`q_a` ej_e`aj_a n]pao kb _dnkje_ _kj`epekjo-

Ekn at]ilha+ Lq`]nne ]j` Eeog '1//6( aopei]pa pd]p ]llnktei]pahu 3-5 iehhekj _]oao kb ]opdi] ]na
]ppne^qp]^ha pk `]iljaoo ]j` ikh` atlkoqna ej pda dkia+ ]p ] _kop kb ]llnktei]pahu #2-4 ^ehhekj ]jjq]hhu
'Lq`]nne ]j` Eeog+ 1//6(- L]okj ]j` Anksj '1/0/( aopei]pa pd]p pda ]jjq]h ia`e_]h _kopo kb _deh`naj
sepd ]opdi] ]na #0+/33 ikna pd]j ia`e_]h _kopo bkn _deh`naj sepdkqp ]opdi] ]j` #1+046 ikna bkn ]`qhpo
sepd ]opdi]+ _kil]na` pk ]`qhpo sepdkqp ]opdi]- Eqnpdan+ ^qeh`ejc `]iljaoo ]j` ikh` ]na ]ook_e]pa`
sepd ] 2/$,4/$ ej_na]oa ej ] jqi^an kb naolen]pknu ]j` ]opdi] nah]pa` da]hpd lnk^haio+ ej_hq`ejc qllan
naolen]pknu pn]_p ]ehiajpo+ _kqcdejc ]j` sdaavejc+ ]j` ]opdi] 'Eeog ap ]h-+ 1//6; Hjopepqpa kb La`e_eja+
1//3(- @ nareas kb ]``epekj]h opq`eao pd]p d]ra at]ieja` pda da]hpd eil]_po kb ajancu abbe_eaj_u ej kbbe_a
oappejco eo lnaoajpa` ej @llaj`et @-

Sk pda atpajp pd]p ajancu abbe_eaj_u lnkcn]io _]j eilnkra da]hpd ]j` na`q_a da]hpd _]na _kopo+ pdau
lnkre`a ] ^ajabep pk ok_eapu-

-%+%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

R]rejco bnki eilnkra` da]hpd bnki ] ok_eap]h lanola_pera ]na jkp sahh `k_qiajpa` ej pda hepan]pqna-
Ga]hpd MDHo d]ra n]nahu ^aaj opq`ea`+ araj pdkqcd pda eil]_po kj pda kran]hh da]hpd _]na ouopai ]na
lkooe^hu ranu h]nca- Okooe^ha ia]oqnao kb lnkcn]i eil]_po ej_hq`a na`q_pekjo ej reoepo pk `k_pkno+
dkolep]ho+ kn da]hpd _heje_o+ `qa pk da]hpd eilnkraiajpo ej lnkcn]i l]npe_el]jpo pd]p ]na ]ppne^qp]^ha pk pda
O@oy lnkcn]io-

-%+%) CPUP^LW\ A2 AZXRZLV[

Sda MDH kb eilnkra` da]hpd ]llheao pk ]hh O@ lnkcn]io pd]p ej_hq`a odahh ia]oqnao ]o sahh ]o da]pejc ]j`
_kkhejc ia]oqnao+ l]npe_qh]nhu hks,ej_kia lnkcn]io- Sda MDH ]llheao pk pda O@oy hks ej_kia,napnkbep
lnkcn]io+ hks,ej_kia jas _kjopnq_pekj lnkcn]io+ naoe`ajpe]h _kkhejc ]j` da]pejc lnkcn]io+ naoe`ajpe]h
da]pejc ]j` dkp s]pan lnkcn]io+ ]j` jkj,hks,ej_kia napnkbep lnkcn]io 'e-a-+ L]oo R]ra+ iqhpe,b]iehu
napnkbep lnkcn]io(-

-%+%* CPNXVVPWOL\TXW

Cqa pk oi]hh o]ilha oevao+ MLQ `kao jkp na_kiiaj` ] r]hqa bkn eilnkra` da]hpd 'na`q_a` ia`e_]h
_kopo( bnki pda ok_eap]h lanola_pera ]p pdeo peia- MLQ `e` jkp bej` _kjrej_ejc are`aj_a kb i]fkn da]hpd
abba_po ej panio kb ]opdi]+ da]p opnaoo+ ]j` dulkpdanie]- Gksaran+ ^a_]qoa kb pda lkpajpe]h da]hpd
eil]_po kb ajancu abbe_eaj_u+ MLQ na_kiiaj`o nareasejc pda naoqhpo kb pda _qnnajp ar]hq]pekj kb pda
j]pekj]h V@O sdaj pda bej`ejco ^a_kia ]r]eh]^ha- U]hqao bkn ok_eap]h da]hpd ^ajabepo iecdp ^a `anera`
bnki pdaoa bej`ejco kj_a pda opq`u eo _kilhapa 'Sanjao ap ]h-+ 1//6(-

Hb pda j]pekj]h V@O ar]hq]pekj `kao bej` ok_eap]h da]hpd eil]_po+ MLQ na_kiiaj`o mq]jpebuejc pda
ok_eap]h ^ajabep kb eilnkra` da]hpd ]o bkhhkso9

" Heat Stress: Z'Qa`q_pekjo ej reoepo pk dkolep]h+ aiancaj_u nkki+ kn qncajp _]na b]_ehepeao bkn
da]p opnaoo 'l]npe_el]jp oqnrauo( ) #0+358-68 'Bkop kb cajan]h ejfqnu aiancaj_u nkki reoep+
]`fqopa` bkn ejbh]pekj(

020
( . Skp]h jqi^an kb l]npe_el]jpo[

020
A`io`mn ajm Bdn`\n` Ajiomjg \i_ Nm`q`iodji+ 1/00- Rm`\oh`io ajm c`\o nom`nn dn ^jind_`m`_ \ yb`i`m\g diepmt ]t oc` ABA9 y?^^jm_dib oj oc`

Giepmt Qpmq`dgg\i^` Epd_`gdi`n+ \i diepmt dn oc` kctnd^\g _\h\b` oc\o m`npgon rc`i \ cph\i ]j_t dn np__`igt jm ]md`agt np]e`^o`_ oj diojg`m\]g`
g`q`gn ja `i`mbt- Giepmt ^\i v ]` \i dhk\dmh`io ja api^odji m`npgodib amjh \ g\^f ja ji` jm hjm` qdo\g `g`h`ion 'd-`-+ \dm+ r\o`m+ jm r\mhoc(+ \n di
nom\ibpg\odji+ _mjridib+ jm am``udibv- Rc` `i`mbt ^\pndib \i diepmt h\t ]` ji` ja oc` ajggjrdib9 v oc`mh\g '`-b-+ \dm jm r\o`m oc\o dn ojj cjo jm
ojj ^jg_-z
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" Cold exposure: Z'Qa`q_pekjo ej reoepo pk dkolep]h+ aiancaj_u nkki+ kn qncajp _]na b]_ehepeao
bkn _kh` atlkoqna 'l]npe_el]jp oqnrauo( ) #0+358-68 'Bkop kb cajan]h ejfqnu aiancaj_u nkki
reoep+ ]`fqopa` bkn ejbh]pekj(

021
( . Skp]h jqi^an kb l]npe_el]jpo[

" Asthma: Z'Qa`q_pekjo ej reoepo pk dkolep]h+ aiancaj_u nkki+ kn qncajp _]na b]_ehepeao bkn
]opdi] 'l]npe_el]jp oqnrauo( ) #626-63 'Bkop kb pna]pejc ]opdi] ]p aiancaj_u nkki+ ]`fqopa`
bkn ejbh]pekj(

022
( . Skp]h jqi^an kb l]npe_el]jpo[

" Hj ]``epekj+ sa baah pd]p bqnpdan opq`u at]iejejc pda lkpajpe]h da]hpd eil]_po kb pda lnkcn]io
odkqh` ^a _kjoe`ana`

Sda ok_eap]h ^ajabep kb na`q_a` aiancaj_u _]hho ]j` dkolep]h reoepo d]o ^aaj e`ajpebea` ej pda hepan]pqna ]o
]j MDH naoqhpejc bnki eilnkra` o]bapu ]ppne^qp]^ha pk ajancu abbe_eaj_u lnkcn]io- Gksaran+ o]bapu bnki ]
ok_eap]h lanola_pera eo ]jkpdan MDH pd]p d]o jkp ^aaj sahh naoa]n_da`- Nb pda nareasa` hepan]pqna+ bas
opq`eao d]ra lnkre`a` aopei]pao bkn eilnkra` ok_eap]h o]bapu-

Sda ikop _kiikjhu ej_hq`a` o]bapu ^ajabep eo `anera` bnki lnkre`ejc ] _]n^kj ikjkte`a 'BN( ikjepkn ]o
l]np kb ] sa]pdanev]pekj lnkcn]i- Sda KHOOS nalknp 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+
1//0( jkpao pd]p 3 pk 4 _]n^kj ikjkte`a,nah]pa` _neoao k__qn ]jjq]hhu lan 3//+/// _qopkiano+ ]__kn`ejc
pk ] opq`u _kj`q_pa` ej Veo_kjoej- Sdaoa ]na ikna hegahu pk k__qn ej ] hks,ej_kia dkqoadkh` ]j` pk _kop
kj ]ran]ca ]^kqp #4+/// lan ej_e`ajp- Aa_]qoa pda B]hebknje] lnkcn]io `k jkp ejop]hh BN ikjepkno+ pda
KHOOS `e` jkp na_kiiaj` ej_hq`ejc ] ^ajabep bkn na`q_pekjo ej _]n^kj ikjkte`a,nah]pa` _neoao-

Gksaran+ pda KHOOS `e` oqccaop psk iapdk`o pk aopei]pa ] o]bapu ^ajabep- Nja s]o pk ]ooqia pda
^ajabep s]o amq]h pk pda r]hqa kb pda BN ikjepkno- Sda oa_kj` iapdk` s]o pk aopei]pa pda hegahedkk` kb ]
_neoeo ej lnkcn]i l]npe_el]jpo+ ]j ]ooqilpekj kb pda lan_ajp]ca kb _]n^kj ikjkte`a neogo bkn pdaoa
dkqoadkh`o skqh` ^a aheiej]pa` 'pda KHOOS ]ooqia` ] 0//$ na`q_pekj(+ ]j` pda aopei]pa` r]hqa kb pda
_neoeo ]rke`a`- Sdaoa psk iapdk`o naoqhp ej ]j aopei]pa` ok_eap]h ^ajabep kb na`q_ejc pdaoa BN _neoao
^apsaaj #/-// pk /-18 lan dkqoadkh` ]jjq]hhu-

-%,%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sdana ]na ranu bas opq`eao nah]pa` pk o]bapu MDHo bnki ] ok_eap]h lanola_pera+ sepd pda ikop _kiikj
^ajabep `anerejc bnki pda lnkreoekj kb BN ikjepkno ]o l]np kb sa]pdanev]pekj lnkcn]io- Hj pda _]oa kb ]
ola_ebe_ pula kb o]bapu amqeliajp kn ia]oqna+ oq_d ]o ] BN ikjepkn+ ] _kiikj iapdk` kb _]h_qh]pejc pda
MDH eo pk aopei]pa pda ]ran]ca jqi^an kb _neoao ]rke`a` lan dkqoadkh` peiao pda _kop lan ]rke`a` _neoeo
kn pk qoa pda r]hqa kb pda ejop]hha` o]bapu amqeliajp- Vdeha pda O@oy lnkcn]io `k jkp ej_hq`a BN
ikjepkno+ bqnj]_a nal]eno ]j` nalh]_aiajpo i]u na`q_a _]n^kj ikjkte`a,nah]pa` _neoao-

-%,%) CPUP^LW\ A2 AZXRZLV[

Vdeha pda O@oy lnkcn]io `k jkp ej_hq`a BN ikjepkno ]j` bas opq`eao d]ra at]ieja` o]bapu bnki ]
ok_eap]h lanola_pera ^aukj` BN ikjepkno+ pdeo MDH i]u ]llhu pk O@ lnkcn]io pd]p eilhaiajp ia]oqnao
na`q_ejc pda neog kb benao ]j` BN atlkoqna- Gksaran+ oej_a qjo]ba da]pejc ]j` rajpeh]pekj ouopaio ]na

021
A`io`mn ajm Bdn`\n` Ajiomjg \i_ Nm`q`iodji+ 1/00- Rm`\oh`io ajm ^jg_ `skjnpm` dn ^jind_`m`_ \ yb`i`m\g diepmt ]t oc` ABA9 y?^^jm_dib oj

oc` Giepmt Qpmq`dgg\i^` Epd_`gdi`n+ \i diepmt dn oc` kctnd^\g _\h\b` oc\o m`npgon rc`i \ cph\i ]j_t dn np__`igt jm ]md`agt np]e`^o`_ oj
diojg`m\]g` g`q`gn ja `i`mbt- Giepmt ^\i v ]` \i dhk\dmh`io ja api^odji m`npgodib amjh \ g\^f ja ji` jm hjm` qdo\g `g`h`ion 'd-`-+ \dm+ r\o`m+ jm
r\mhoc(+ \n di nom\ibpg\odji+ _mjridib+ jm am``udibv- Rc` `i`mbt ^\pndib \i diepmt h\t ]` ji` ja oc` ajggjrdib9 v oc`mh\g '`-b-+ \dm jm r\o`m
oc\o dn ojj cjo jm ojj ^jg_-z
022

?b`i^t ajm F`\goc^\m` P`n`\m^c \i_ Op\gdot+ 1//7-
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ikna hegahu pk ^a lnar]hajp ej hks,ej_kia dkqoadkh`o+ ]j` hks,ej_kia dkqoadkh`o ]na ha]op ]^ha pk
naokhra qjo]ba _kj`epekjo+ MLQ na_kiiaj`o heiepejc pdeo MDH pk pda O@oy hks,ej_kia lnkcn]io-

Tjbknpqj]pahu+ MLQ _kqh` jkp bej` nahe]^ha `]p] kj aepdan pda na`q_pekj kb BN lkeokjejco ]ppne^qp]^ha pk
bqnj]_a nal]eno kn nalh]_aiajpo kn ej_e`aj_a kb BN lkeokjejco-

023

-%,%* CPNXVVPWOL\TXW

Cqa pk pda h]_g kb naoa]n_d ej pda hepan]pqna kj pda r]hq]pekj kb eilnkra` o]bapu bnki pda ok_eap]h
lanola_pera+ MLQ `kao jkp na_kiiaj` aopei]pejc r]hqa kb pdeo MDH ]p pdeo peia-

@ bqnpdan nareas kb pda hepan]pqna bkqj` oaran]h kpdan ok_eap]h nah]pa` MDHo kb lkpajpe]h ejpanaop pk pda O@oy
lnkcn]io+ pdkqcd sepd ranu heppha mq]jpebe]^ha ]j]huoeo- Ekn ejop]j_a+ s]pan eo ] o_]n_a naokqn_a+ i]j]ca`
da]rehu ej i]ju ]na]o- La]oqnao pd]p o]ra s]pan ^ajabep aranukja ej pda ]na]- Sda `acnaa pk sde_d
`arahkliajp kb jas s]pan oqllhu eo ]rke`a` `qa pk abbe_eaj_u ia]oqnao eo pda ok_eap]h ^ajabep kb ejpanaop-
Sda _kopo kb `arahklejc jas s]pan _]l]_epu ]na kbpaj lnkde^epera- Sda ok_eap]h ^ajabep kb s]pan o]rejco
s]o ejraopec]pa` ej pda 1//0 B]hebknje] KHOOS nalknp- Gksaran+ ^a_]qoa pda KHOOS ]ooqia` pd]p hks,bhks
s]pan ia]oqnao oq_d ]o ]an]pkno ]j` hks,bhks odksan da]`o d]ra nah]perahu odknp hebapeiao}]j ]ran]ca
kb pdnaa ua]no} pda KHOOS `apanieja` pd]p pdau kjhu lnkre`a` odknp,pani s]pan o]rejco- Sdeo ueah`o ] MDH
r]hqa kb #/-//+ `qa pk pda odknp `qn]pekj kb pda ia]oqna+ _kil]na` pk pda _kop kb `arahkliajp kb jas
oqllhu 'Sa_L]ngap+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(-

@jkpdan ok_eap]h MDH pd]p d]o n]nahu ^aaj _kjoe`ana` eo pd]p kb eilnkra` j]pekj]h oa_qnepu- Sda ikop
jkp]^ha ^ajabep _kiao bnki na`q_ejc pda jaa` bkn ajancu eilknpo+ pdana^u ajd]j_ejc j]pekj]h oa_qnepu- Hj
]na]o sdana bqah keh kn gankoaja ]na _kiikjhu qoa` pk da]p dkiao+ _kilnadajoera sa]pdanev]pekj
lnkcn]io d]ra pda cna]paop abba_p ej na`q_ejc pda ]ikqjp kb eilknpa` ajancu _kjoqia`- Qeccanp ap ]h-
'0888( `anera` ] j]pekj]h oa_qnepu MDH ^ajabep kb #1/1 lan dkqoadkh` bnki ]rke`a` eilknpa` bqah okqn_ao
^u _kilnadajoera sa]pdanev]pekj ia]oqnao ej Uanikjp ^u ]ooqiejc ] paj lan_ajp ]``an abba_p bkn
]rke`a` eilknpa` keh- MLQ ql`]pa` Qeccanp ap ]h-yo ]``an abba_p r]ne]^ha+ sde_d nalnaoajpo pda _kop kb
nahuejc kj eilknpa` keh+ ^u _]h_qh]pejc paj lan_ajp kb pda 1/01,1/05 haraheva` _kop lan LLApq kb _nq`a keh
bnki pda @DRB opq`u '1/00 `khh]no(-

-%-%( 2[[P[[VPW\ XQ \SP =T\PZL\]ZP

Sda ok_eap]h,lanola_pera MDHo kb na`q_a` s]pan qo]ca ]j` eilnkra` j]pekj]h oa_qnepu d]ra n]nahu ^aaj
opq`ea`- V]pan o]rejco ]na nah]perahu opn]ecdpbkns]n` pk aopei]pa ]j` _]j lnkre`a nahar]jp o]rejco bkn
lnkcn]io pd]p ej_hq`a s]pan ia]oqnao; dksaran+ pda ok_eap]h MDH r]hqa bkn s]pan o]rejco eo jachece^ha-
MLQ `kao jkp ^aheara pd]p ] r]hqa bkn s]pan o]rejco _]j ^a `anera` bnki ateopejc opq`eao-

Sda MDH kb j]pekj]h oa_qnepu eo ikop r]hq]^ha bkn lnkcn]io ej sde_d l]npe_el]jp dkiao ]na da]pa` ^u bqah
keh kn gankoaja- Hb pda O@oy lnkcn]io ejop]hh sa]pdanev]pekj ]j` kpdan da]pejc nah]pa` ia]oqnao ejpk
dkiao pd]p qoa bqah keh kn gankoaja ]o pda lnei]nu da]pejc bqah+ ]j MDH r]hqa kb eilnkra` j]pekj]h
oa_qnepu _]j ^a `anera` bnki ]j ]hcknepdi `arahkla` bnki pda hepan]pqna 'oaa Qeccanp ap ]h-+ 0888(-

023
F\gg '1/0/( m`kjmon `h`mb`i^t mjjh qdndon ^\pn`_ ]t c`\odib `lpdkh`io+ di^gp_dib \ijsd\ '_`adi`_ \n yg\^f ja jstb`i+ rcd^c h\t j^^pm di

\ adm`,\aa`^o`_ \ohjnkc`m` jm rc`i ^\m]ji hjijsd_` amjh h\gapi^odjidib `lpdkh`io ^mjr_n jpo jstb`iz(+ ]po `h`mb`i^t mjjh qdndon amjh AM
nk`^dad^ ^\pn`n \m` ijo m`kjmo`_-
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6. Societal-Perspective NEIs—Literature Review
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-%-%) CPUP^LW\ A2 AZXRZLV[

Sda ok_eap]h MDH kb s]pan o]rejco lkpajpe]hhu ]llheao pk O@ lnkcn]io pd]p eilhaiajp s]pan,o]rejc
ia]oqnao-

Sda MDH kb j]pekj]h oa_qnepu lkpajpe]hhu ]llheao pk ]hh lnkcn]io pd]p na`q_a pda _kjoqilpekj kb eilknpa`
bqaho+ oq_d ]o pda O@oy hks,ej_kia lnkcn]io ]j` jkj,hks,ej_kia napnkbep lnkcn]io pd]p ejop]hh
sa]pdanev]pekj ]j` kpdan da]pejc nah]pa` ia]oqnao-

-%-%* CPNXVVPWOL\TXW

A]oa` kj pda nareas kb pda hepan]pqna bkn s]pan+ MLQ `kao jkp na_kiiaj` ej_hq`ejc aopei]pao bkn s]pan
o]rejco bnki pda ok_eap]h lanola_pera 'l]npe_el]jp s]pan o]rejco ]na nareasa` ]j` aopei]pa` ej oa_pekj
4-02(-

A]oa` kj pda nareas kb pda hepan]pqna+ MLQ na_kiiaj`o pda bkhhksejc ]jjq]h j]pekj]h oa_qnepu MDH bkn O@
lnkcn]i l]npe_el]jpoy dkiao pd]p qoa bqah keh kn gankoaja ]o pda lnei]nu da]pejc bqah+ `anera` bnki pda
bkhhksejc ]hcknepdi+ `arahkla` ^u Qeccanp ap ]h- '0888(9

" Z'Dopei]pa` ]jjq]h o]rejco ej bqah keh ]j` gankoaja+ lan ia]oqna+ LLApq 'O@ C]p]( ) #0-72
'0/$ ]``an bkn _kop kb nahuejc kj eilknpa` keh kn gankoaja+ lan LLApq(

024
) jqi^an kb dkiao

pd]p qoa bqah keh kn gankoaja ]o pda lnei]nu da]pejc bqah([

024
Rc` kmd^` k`m KK@op m`km`n`ion \ 0/$ \__`m ja oc` ajm`^\no`_ 1/01 oj 1/05 g`q`gdu`_ ^jno ja dhkjmo`_ gjr,npgapm jdg+ \n m`kjmo`_ di oc`

1/00 ?CQA m`kjmo 'Fjmi]t `o \g-+ 1/00(
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7. PARTICIPANT-PERSPECTIVE NEIS, OWNERS OF LOW-INCOME
RENTAL HOUSING—LITERATURE REVIEW

Nqn nareas kb pda hepan]pqna bkqj` jk iajpekj kb jkj,ajancu eil]_po lanp]ejejc pk l]npe_el]pejc ksjano kb
hks,ej_kia najp]h dkqoejc- Gksaran+ ejpanreaso sepd O@ op]bb e`ajpebea` oaran]h lkpajpe]h MDHo+ ej_hq`ejc
na`q_a` i]ejpaj]j_a lanp]ejejc pk hecdpejc ']ppne^qpa` pk pda hkjcan heba kb ] BEK+ pdqo na`q_ejc h]^kn
_kopo(+ eilnkra` oajoa kb ajrenkjiajp]h naolkjoe^ehepu+ eilnkra` i]ngapejc kb najp]h lnklanpu 'e-a-+ ] ikna
ajancu,abbe_eajp najp]h qjep eo a]oean pk i]ngap ]j` najp(+ ]j` na`q_a` paj]jp pqnjkran-

Sda bkhhksejc MDHo sana aopei]pa` ej pda ]j]huoeo kb ksjano kb hks,ej_kia najp]h dkqoejc MDH oqnrauo9

" L]ngap]^ehepu ]j` a]oa kb bej`ejc najpano

" Qa`q_a` i]ejpaj]j_a kb da]pejc ]j` _kkhejc amqeliajp

" Qa`q_a` i]ejpaj]j_a bkn hecdpejc ']o sepd pda k__ql]jp MDHo+ MLQ na_kiiaj`o pd]p pda
O@o aepdan qoa pda r]hqa `anera` bnki pda oqnrauo kn pda N%L r]hqa bnki pda SQL+ ^qp jkp
^kpd r]hqao(

" Qa`q_a` paj]jp pqnjkran

" Qa`q_a` paj]jp _kilh]ejpo

" Dtla_pa` ej_na]oa ej lnklanpu r]hqa

" Hilnkra` `qn]^ehepu kb lnklanpu

" MDH r]hqao ]na nalknpa` ej oa_pekj 0/- O]npe_el]jp MDHo Dopei]pa` bnki Rqnrauo}Nsjano kb
Kks,ej_kia Qajp]h Gkqoejc-

" MLQ na_kiiaj`o ]llhuejc pda MDH r]hqao pk pda O@oy hks,ej_kia iqhpe,b]iehu lnkcn]io-
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8. NON-RESOURCE BENEFITS

Nqn ar]hq]pekj ]hok bkqj` sd]p sa ^aheara pk ^a ] jkj,naokqn_a ^ajabep kb s]opa o]rejco bnki pda
L]oo]_dqoappo @llhe]j_a Sqnj,ej Onkcn]i-

Sda L]oo]_dqoappo @llhe]j_a Sqnj,ej Onkcn]i eo ] nacekj]h nabnecan]pkn ]j` bnaavan _khha_pekj ejepe]pera
]`iejeopana` pdnkqcd pda Mknpda]op Djancu Dbbe_eaj_u O]npjanodelo ^u M]pekj]h Fne`+ MRS@Q Dha_pne_+
Vaopanj L]oo]_dqoappo Dha_pne_ Bkil]ju+ ]j` pda B]la Kecdp Bkil]_p ej L]oo]_dqoappo- I@BN+ ] pden`
l]npu eilhaiajp]pekj _kjpn]_pkn+ d]j`hao ]hh ]ola_po kb lnkcn]i eilhaiajp]pekj+ ej_hq`ejc na_u_hejc pda
nabnecan]pkno ]j` bnaavano pd]p ep _khha_po- G]v]n`kqo i]pane]ho oq_d ]o _dhknkbhqknk_]n^kj 'BEB( kn du`nk
_dhknkbhqknk_]n^kj 'GBEB( c]oao+ lkhu_dhknej]pa` ^eldajuho 'OBAo(+ ian_qnu+ ]j` keho _kjp]iej]pa` sepd
BEBo ]j` GBEBo ]na naikra` bnki pda _khha_pa` qjepo ]j` `eolkoa` kb ej ]__kn`]j_a sepd TR DO@
Qaolkjoe^ha @llhe]j_a Ceolko]h 'Q@C( lnkcn]i cqe`ahejao-

025

Au naikrejc bnki _qopkianoy dkiao nabnecan]pkno ]j` bnaavano pd]p ]na ejabbe_eajp kn qjja_aoo]nu+ pda
lnkcn]i _na]pao ajancu o]rejco ]j` na`q_ao `ai]j` kj pda aha_pne_]h cne`- Sda lnkcn]i ]hok _na]pao
jkj,ajancu eil]_po 'MDHo(+ sde_d ]na pda abba_po kb pda lnkcn]i kpdan pd]j pdkoa ajancu o]rejco- Hj
cajan]h+ lnkcn]io i]u _na]pa ^kpd lkoepera ]j` jac]pera MDHo+ ^qp pdeo ]j]huoeo ejraopec]pao pda
^ajabe_e]h MDHo kb pda ]llhe]j_a na_u_hejc lnkcn]i+ oq_d ]o pda ajrenkjiajp]h ^ajabepo `anera` bnki
lnklanhu _khha_pejc+ `aopnkuejc+ kn na_u_hejc pda i]pane]ho _kjp]eja` sepdej pdaoa qjepo- @__kn`ejc pk ]j
]j]huoeo kb lnkcn]i na_kn`o bnki Iqja 1//8 pdnkqcd Mkrai^an 1/0/+ kj ]ran]ca+ a]_d qjep _khha_pa` ej
L]oo]_dqoappo _kjp]eja` ]llnktei]pahu 0// lkqj`o kb iap]h+ 1/-/ lkqj`o kb lh]ope_+ 0-4 lkqj`o kb
ch]oo+ 7-4 lkqj`o kb bk]i ejoqh]pekj+ ]j` /-5 lkqj`o kb Enakj- Sda iap]h eo okh` pk o_n]l iap]h `a]hano+
lh]ope_ ]j` ch]oo ]na opnella` bnki pda qjepo ]j` na_u_ha`+ ]j` pda bk]i ejoqh]pekj 'sde_d lkpajpe]hhu
_kjp]ejo kvkja,`alhapejc BEBo( eo p]gaj pk ] s]opa pk ajancu lh]jp ]j` ej_ejan]pa` ]p ] decd
pailan]pqna- Au bkhhksejc pda opnejcajp Q@C cqe`ahejao+ I@BN na_u_hao pda nabnecan]pkno ]j` bnaavano ep
_khha_po pk ] harah pd]p at_aa`o DO@ nacqh]pekjo+ sde_d `k jkp namqena bk]i ej_ejan]pekj kn na_u_hejc kb pda
ch]oo ]j` lh]ope_ ej pda qjepo-

026

Sk pda atpajp pd]p ]llhe]j_a pqnj,ej lnkcn]io ajoqna pd]p d]v]n`kqo i]pane]ho ]na `eolkoa` kb lnklanhu
]j` pd]p pda i]pane]ho _kilneoejc kh` ]llhe]j_ao ]na na_u_ha`+ ^ajabe_e]h ok_eap]h jkj,ajancu eil]_po _]j
^a `anera` ej pda bkni kb 0( ]rke`a` h]j`behh ol]_a+ 1( ]rke`a` qoa kb n]s kn rencej i]pane]ho ej pda
lnk`q_pekj kb jas ckk`o pdnkqcd pda qoa kb na_u_ha` _kilkjajpo+ ]j` 2( ]rke`a` naha]oa kb kvkja,
`alhapejc oq^op]j_ao ]j` cnaajdkqoa c]oao ejpk pda ]pikoldana- Ea`an]h h]s ]j` nacqh]pekjo `k+
dksaran+ namqena pda lnklan `eolko]h kn opkn]ca kb nabnecan]jp+ ian_qnu+ OBAo+ ]j` qoa` keh+ oq_d pd]p pda
olkjokno _]jjkp _h]ei pda ajrenkjiajp]h ]j` da]hpd ^ajabep ]ook_e]pa` sepd ]rke`ejc pda naha]oa kb pdaoa
i]pane]ho+ ^a_]qoa pdau skqh` d]ra ]hna]`u ^aaj lnklanhu i]j]ca`+ ^]nnejc ehhac]h ]_perepu-

Mkj,ajancu eil]_po ]ook_e]pa` sepd ]llhe]j_a pqnj,ej lnkcn]io d]ra jkp ^aaj aopei]pa` ej MDH
hepan]pqna- Gksaran+ pda pdnaa eil]_po lnarekqohu iajpekja` _]j ^a aopei]pa` re] pda bkhhksejc
ajcejaanejc ]hcknepdio-

025
S-Q- Ciqdmjih`io\g Nmjo`^odji ?b`i^t+ Qom\ojnkc`md^ Nmjo`^odji Bdqdndji- yP`nkjind]g` ?kkgd\i^` Bdnkjn\g 'P?B( Nmjbm\h-z ?^^`nn`_

K\t 0/+ 1/00- cook9..rrr-`k\-bjq.juji`.k\moi`mncdkn.m\_.-
026

3/ A-D-P- } 71 Qp]k\mo D+ cook9..`^am-bkj\^^`nn-bjq.^bd.o.o`so.o`so,
d_s>^=`^am%nd_=a3/]a17362_5353\01]a]`8\_]436^_1%mbi=_dq5%qd`r=o`so%ij_`=3/906-/-0-0-1-5%d_ij=3/-
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8. Non-resource Benefits
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/%(%( 2^XTOPO =LWOQTUU DYLNP

@__kn`ejc pk lnkcn]i `]p]+ ^apsaaj Iqja 1//8 ]j` Mkrai^an 1/0/+
027

I@BN _khha_pa` ]llnktei]pahu
2/ lkqj`o kb lh]ope_+ ch]oo+ ]j` ejoqh]pejc bk]i bnki a]_d qjep- Sdaoa i]pane]ho sana aepdan na_u_ha` kn
ej_ejan]pa`+ ]j` sana pdqo `eranpa` bnki arajpq]h `eolko]h ej h]j`behho ]o ] naoqhp kb pda lnkcn]i-

028
Sda

MDH r]hqa kb pdeo ]rke`a` h]j`behh ol]_a _]j ^a aopei]pa` ^u iqhpelhuejc pda mq]jpepu kb na_u_ha` i]pane]ho
lan ]llhe]j_a ^u ]ran]ca h]j`behh pel baao- Sda ]ran]ca h]j`behh pel baa ej pda Mknpda]op ej 1//3+ pda ikop
na_ajp ua]n pd]p `]p] s]o i]`a lq^he_hu ]r]eh]^ha ^u pda M]pekj]h Rkhe` V]opao L]j]caiajp @ook_e]pekj
'MRVL@(+ eo #6/-42 lan pkj-

03/
Dopei]pa` ej pdeo i]jjan+ pda MDH r]hqa kb ]rke`a` h]j`behh ol]_a lan qjep

eo ]llnktei]pahu #0-/5-

/%(%) CPN`NUTWR XQ AUL[\TN[ LWO 8UL[[

Sda lnkcn]i na_u_hao lh]ope_ ]j` ch]oo pd]p skqh` pule_]hhu ^a h]j`behha` ej pda ]^oaj_a kb pda lnkcn]i+
pdana^u napqnjejc pdaoa i]pane]ho pk pda i]jqb]_pqnejc opna]i- Onk`q_ejc ckk`o bnki oq_d na_u_ha`
i]pane]ho eo cajan]hhu haoo ajancu,ejpajoera pd]j lnk`q_ejc ckk`o bnki rencej ejlqpo; pdanabkna+ na_u_hejc
pdeo lh]ope_ ]j` ch]oo naoqhpo ej `a_na]oa` FGF aieooekjo-

Sda ok_eap]h ^ajabep kb ]rke`a` aieooekjo ]ppne^qp]^ha pk pda lnkcn]i _]j ^a aopei]pa` qoejc pda DO@yo
V]opa Qa`q_pekj Lk`ah 'V@QL( sde_d ailhkuo ] i]pane]ho heba,_u_ha ]llnk]_d ]hhksejc qoano pk
aopei]pa ajancu eil]_po ]j` FGF aieooekjo kb ]hpanj]pera s]opa i]j]caiajp ln]_pe_ao- V@QL
]ooqiao pd]p na_u_ha` i]pane]ho `eolh]_a rencej i]pane]ho ej i]jqb]_pqnejc- I@BN lnkcn]i na_kn`o
ej`e_]pa pd]p 1/-/ lkqj`o kb lh]ope_ ]j` 0-4 lkqj`o kb ch]oo lan qjep sana na_u_ha` pdnkqcd pda lnkcn]i-
Sda aieooekjo na`q_pekj ]ook_e]pa` sepd na_u_hejc 1/-/ lkqj`o kb lh]ope_ ]j` 0-4 lkqj`o kb ch]oo ]j`
napqnjejc pdai pk pda i]jqb]_pqnejc opna]i ']o kllkoa` pk `eolkoejc kb pdaoa mq]jpepeao ej h]j`behho ]j`
lnk`q_ejc rencej i]pane]ho pk p]ga pdaen lh]_a ej pda i]jqb]_pqnejc opna]i( eo /-/0453 iapne_ pkjo kb
_]n^kj `ekte`a amqer]hajp 'BN1a(-

030
Sda 1//8 @rke`a` Djancu Rqllhu Bkopo '@DRB( ej Mas Djch]j`

nalknpo ]j aopei]pa` r]hqa bkn _]n^kj `ekte`a aieooekjo kb #7/ lan pkj- Lqhpelhuejc pda ]rke`a` /-/0453
BN1a lan qjep ^u #7/ lan pkj kb BN1 ueah`o ]j MDH r]hqa kb ]llnktei]pahu #0-14 lan qjep bkn pda na`q_a`
qoa kb rencej i]pane]ho ej pda i]jqb]_pqnejc lnk_aoo-

/%(%* ;WNTWPZL\TXW XQ ;W[]UL\TWR 7XLV

Bdaie_]h ^hksejc,]cajpo+ pule_]hhu BEBo kn GBEBo+ ]na qoa` pk oln]u bk]i ejpk nabnecan]pkno ]j`
bnaavano sdaj pdau ]na ^aejc i]jqb]_pqna`- Sdaoa c]oao ]na pn]lla` ej pda ]en lk_gapo kb pda bk]i bkn
pda heba kb pda ]llhe]j_a+ ]j` ej pda ]^oaj_a kb pda lnkcn]i+ pdau ]na naha]oa` ejpk pda ]pikoldana sdaj

027
Rcdn _\o\ r\n m`kjmo`_ ]t LKP Emjpk di don `q\gp\odji ja oc` 1//8,1/0/ K\nn\^cpn`oon ?kkgd\i^` Rpmi,di Nmjbm\h+ np]hdoo`_ oj L\odji\g

Emd_+ LQR?P Cg`^omd^+ A\k` Jdbco Ajhk\^o+ \i_ U`no`mi K\nn\^cpn`oon Cg`^omd^ Ajhk\it di K\t 1/00-
028

?gocjpbc oc` h`o\g oc\o dn njg_ oj n^m\k _`\g`mn dn pgodh\o`gt m`^t^g`_ dioj i`r kmj_p^on+ LKP _j`n ijo di^gp_` h`o\g di oc` `nodh\odji ja
LCG q\gp`n- Gino`\_+ LKP \nnph`n oc\o oc` h`o\g amjh jg_ pidon rjpg_ c\q` gdf`gt ]``i njg_ oj \ n^m\k t\m_ '\i_ pgodh\o`gt m`^t^g`_( di oc`
\]n`i^` ja oc` kmjbm\h ]t \ijoc`m ^c\ii`g _p` oj don m`g\odq`gt cdbc n^m\k q\gp`- ?go`mi\o` ^c\ii`gn ]t rcd^c pn`_ \kkgd\i^`n `i_ pk di n^m\k
t\m_n di^gp_` c\pg`mn+ hpid^dk\g _dnkjn\g ^c\ii`gn+ \i_ n^\q`ib`mn- Rc`n` adi_dibn+ _`mdq`_ amjh n`^ji_\mt m`n`\m^c \i_ dio`mqd`rn rdoc
h\mf`o \^ojmn+ \m` m`kjmo`_ di LKPxn Massachusetts Appliance Turn-in Program – Secondary Market and Appliance Disposal Report+
np]hdoo`_ oj L\odji\g Emd_+ LQR?P Cg`^omd^+ A\k` Jdbco Ajhk\^o+ \i_ U`no`mi K\nn\^cpn`oon Cg`^omd^ Ajhk\it di K\t 1/00- Rc` CN? \gnj
^jiadmhn oc\o h`o\gn \m` b`i`m\ggt n\gq\b`_ rcdg` aj\hn+ kg\nod^n+ \i_ bg\nn \m` otkd^\ggt g\i_adgg`_9 y?kkgd\i^` Bdnkjn\g Nm\^od^`n di oc` Sido`_
Qo\o`n-z ?^^`nn`_ K\t 0/+ 1/00- cook9..rrr-`k\-bjq.juji`.k\moi`mncdkn.m\_.m\__dnkjn\g[a\^onc``o-cohg-
03/

Rc` ajggjrdib no\o`n r`m` di^gp_`_ di oc` Ljmoc`\no m`bdji ajm oc` LQUK? \i\gtndn9 AR+ KC+ K?+ LF+ LV+ PG+ TR-
030

A\m]ji _djsd_` `lpdq\g`io dn \ h`\npm`h`io pn`_ oj ^jhk\m` oc` `hdnndjin ja q\mdjpn bm``icjpn`n b\n`n oj ^\m]ji _djsd_`+ ]\n`_ ji
oc`dm bgj]\g r\mhdib kjo`iod\g 'EUN(- Egj]\g U\mhdib Njo`iod\g dn oc` ym\odj ja oc` Xbgj]\gZ r\mhdib ^\pn`_ ]t \ np]no\i^` oj oc` r\mhdib
^\pn`_ ]t \ ndhdg\m h\nn ja ^\m]ji _djsd_`-z Rc` EUN ja AM1+ ajm `s\hkg`+ dn 0- ADA,00 ocpn ^\pn`n 3+64/ odh`n hjm` bgj]\g r\mhdib oc\i
rjpg_ \i `lpdq\g`io lp\iodot ja AM1-
Qjpm^`9 S-Q- Ciqdmjih`io\g Nmjo`^odji ?b`i^t- yMuji` J\t`m Nmjo`^odji Egjnn\mt-z ?^^`nn`_ K\m^c 1/+ 1/00+
cook9..rrr-`k\-bjq.juji`._`ain-cohg-
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8. Non-resource Benefits
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

pda qjep eo odna``a` ]p ] iap]h odna``ejc b]_ehepu- @bpan pda qjep eo odna``a` ]p oq_d ] b]_ehepu+ pda bk]i eo
pule_]hhu h]j`behha`+ sdana ]ju nai]ejejc ^hksejc,]cajp ao_]lao ejpk pda ]pikoldana- Sdaoa ^hksejc,
]cajpo ]na lkpajp cnaajdkqoa c]oao+ ]j` pdnkqcd decd pailan]pqna ej_ejan]pekj+ pda lnkcn]i lnarajpo
pdaen naha]oa ejpk pda ]pikoldana-

Sda DO@ aopei]pao pd]p ]j ]ran]ca nabnecan]pkn kn bnaavan _kjp]ejo 0-/ lkqj`o kb ^hksejc,]cajp ej epo
bk]i-

031
Sdaoa ^hksejc,]cajpo _kqh` ^a ] jqi^an kb `ebbanajp _daie_]ho `alaj`ejc kj pda `]pa kb

i]jqb]_pqna+ ]o _anp]ej _daie_]ho sana ld]oa` kqp `qa pk ajrenkjiajp]h nacqh]pekjo- @__kn`ejc pk pda
DO@+ lnekn pk 0884+ pda ^hksejc,]cajp eo hegahu pk d]ra ^aaj BEB,00+ sepd ] chk^]h s]niejc lkpajpe]h
'FVO( kb 3+64/+ ]j` bnki 0884 kjs]n`+ GBEB,030^ eo pda ]ooqia` ^hksejc,]cajp+ sepd ] FVO kb
614-

032
@__kn`ejc pk lnkcn]i `]p]+ 76-6$ kb qjepo _khha_pa` sana i]jqb]_pqna` lnekn pk 0884+ ]j` ]na

pdqo ]ooqia` pk d]ra _kjp]eja` BEB,00+ sepd ] oecjebe_]jphu decdan FVO pd]j jasan qjepo-

Sda lan qjep MDH r]hqa kb pda ]rke`a` naha]oa kb ^hksejc,]cajp ejpk pda ]pikoldana _]j ^a aopei]pa` ^u
iqhpelhuejc pda BN1a kb pda ^hksejc,]cajp ^u pda 1//8 @rke`a` Djancu Rqllhu Bkopo ej Mas Djch]j`yo
atpanj]hepu r]hqa kb BN1+ sde_d eo #7/.pkj- Sk aopei]pa pda BN1a kb a]_d qjep _khha_pa` ^u pda lnkcn]i+
pda ar]hq]pekj pa]i qoa` pda DO@yo Q@C `]p] pk ]ooqia pd]p a]_d qjep _kjp]eja` 0-/ lkqj`o kb ^hksejc,
]cajp+

033
]j` pdaj iqhpelhea` pd]p mq]jpepu ^u pda FVO kb pda hegahu ^hksejc,]cajp ^]oa` kj pda qjepyo ]ca+

sde_d naoqhpo ej pda BN1a+ ej lkqj`o+ kb a]_d qjepyo ^hksejc,]cajp- Sda ]ran]ca BN1a r]hqa lan qjep kb ]
lna,0884 qjep eo 3+64/ lkqj`o+ ]j` 614 lkqj`o bkn ] qjep i]jqb]_pqna` ej 0884 kn h]pan- D]_d kb pdaoa
r]hqao _]j pdaj ^a iqhpelhea` ^u #/-/3 lan lkqj` '@DRB r]hqa kb #7/.pkj kb BN1(- Sdqo+ pda ]ran]ca lan
qjep r]hqa kb lnarajpejc pda ajrenkjiajp]h naha]oa kb kja lkqj` kb ^hksejc ]cajp bnki ] lna,0884 qjep eo
#08/+ ]j` #18 bnki ] qjep i]jqb]_pqna` ej kn ]bpan 0884- Nran peia+ ]o pda lnar]haj_a kb lna,0884 qjepo
`a_hejao+ pda ]ran]ca lan qjep r]hqa lnarajpejc pda ajrenkjiajp]h naha]oa kb kja lkqj` kb ^hksejc ]cajp
sehh `a_heja-

Ekn pda L]oo]_dqoappo lnkcn]i+ pda ]ran]ca BN1a kb ]hh _khha_pa` qjepo bnki Iqja 1//8 pk Mkrai^an
1/0/ s]o 3+145 h^o+ ]j` pda ]ran]ca lan qjep r]hqa kb lnarajpejc pda ajrenkjiajp]h naha]oa pd]p i]pane]h
s]o #06/-11-

034

/%(%+ CPUP^LW\ A2 AZXRZLV[

Sda MDHo `anera` bnki ]llhe]j_a pqnj,ej lnkcn]io ]llhu pk pda L]oo]_dqoappo @llhe]j_a Sqnj,ej
Onkcn]i-

142 U.S. Environmental Protection Agency, Stratospheric Protection Division. RAD 2009 Annual Report. August
2010. http://www.epa.gov/Ozone/partnerships/rad/downloads/RAD_2009_Annual_Report.pdf.
032

Cq`gti Qr\di- S-Q- Ciqdmjih`io\g Nmjo`^odji ?b`i^t- CN? P`nkjind]g` ?kkgd\i^` Bdnkjn\g Nmjbm\h U`]di\m ajm L\odji\g ?nnj^d\odji ja
Qo\o` Ci`mbt Maad^d\gn- K\m^c 1/0/- ?^^`nn`_ K\t 0/+ 1/00-
cook9..rrr-i\n`j-jmb.`q`ion.r`]di\mn.P?B.L?QCM[P?B[Nm`n`io\odji[K\m^c1/0/-k_a-

Kn- Qr\di di_d^\o`_ di o`g`kcji` ^jiq`mn\odjin rdoc `q\gp\ojmn oc\o di oc` 1///xn+ h\ipa\^opm`mn ncdao`_ \r\t amjh FADA,030] oj ]gjrdib,
\b`ion rdoc gjr`m EUNn+ ]po ocdn om\indodji _d_ ijo c\kk`i pidajmhgt \^mjnn \gg h\ipa\^opm`mn- Gi \__dodji+ g`nn oc\i 1$ ja pidon ^jgg`^o`_ ]t
oc` K\nn\^cpn`oon kmjbm\h r`m` h\ipa\^opm`_ hjm` m`^`iogt oc\i 1///- Rc`m`ajm`+ r` \m` jigt o\fdib dioj \^^jpio oc` 0884 ]gjrdib,\b`io
om\indodji di jpm `nodh\o`n ja oc` ]gjrdib,\b`io otk`n km`n`io di oc` ^jgg`^o`_ pidon-
033

Rc` _\o\ H?AM r\n \]g` oj kmjqd_` oc` `q\gp\odji o`\h _d_ ijo d_`iodat oc` nk`^dad^ otk`n jm lp\iodod`n ja ]gjrdib,\b`ion oc\o r`m`
m`^jq`m`_ amjh `\^c di_dqd_p\g hj_`g+ oc`m`ajm` oc` o`\h m`gd`_ ji CN? `nodh\o`n amjh don 1//8 P?B ?iip\g P`kjmo-
034

Ljo` oc\o oc`n` q\gp`n _j ijo \^^jpio ajm \it kjo`iod\g AM1 `hdnndjin m`g`\n`_ _pmdib oc` di^di`m\odji kmj^`nn- U` \m` \nnphdib oc\o oc`
`hdnndjin m`g`\n`_ amjh oc` di^di`m\odji kmj^`nn dn `lpdq\g`io oj oc` AM1 `hdnndjin oc\o rjpg_ c\q` ]``i b`i`m\o`_ ]t oc` h`o\g ncm`__dib
a\^dgdod`n rc`i ncm`__dib oc` \kkgd\i^`n \i_ aj\h di km`k\m\odji ajm oc` g\i_adgg-
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8. Non-resource Benefits

7,3

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

/%(%, CPNXVVPWOL\TXW[

MLQ na_kiiaj`o ] kja,peia MDH r]hqa kb ]rke`a` h]j`behh ol]_a kb #0-/5 lan qjep+ ] kja,peia MDH r]hqa
kb na`q_a` qoa kb rencej i]pane]ho ej pda i]jqb]_pqnejc lnk_aoo kb #0-14 lan qjep+ ]j` ] kja,peia MDH
r]hqa kb lnarajpejc pda ajrenkjiajp]h naha]oa kb BEBo kn GBEBo bnki ejoqh]pejc bk]i kb #06/-11 lan
qjep- Sdaoa r]hqao ]na `anera` bnki pda bkhhksejc ]hcknepdio9

Avoided landfill space:

" '2/ h^ lh]ope_+ bk]i+ ]j` ch]oo i]pane]h.qjep( . '1+/// h^.pkj( ) Z#6/-42 .pkj '1//3 Mknpda]op
nacekj]h ]ran]ca h]j`behh pellejc baa([

Avoided use of raw/virgin materials in the manufacturing process:

" /-/0453 LSBN1a.qjep 'V@QL( ) #7/.pkj '@rke`a` Djancu Rqllhu Bkopo ej Mas Djch]j`9
1/00 Qalknp(

Avoided GHG emissions:

" Ekn lna,0884 qjepo9

" @ran]ca BN1a.lna,0884 qjep '3+64/ BN1a.qjep 'DO@ ]j` I@BN(( ) #7/.pkj '@rke`a` Djancu
Rqllhu Bkopo ej Mas Djch]j`9 1/00 Qalknp(

" Ekn qjepo i]jqb]_pqna` 0884 ]j` ]bpan9

" @ran]ca BN1a.0884 ]j` h]pan qjep '614 BN1a.qjep 'DO@ ]j` I@BN(( ) #7/.pkj '@rke`a`
Djancu Rqllhu Bkopo ej Mas Djch]j`9 1/00 Qalknp(
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9. PARTICIPANT NEIs ESTIMATED FROM SURVEYS—OCCUPANTS

K]nca i]fknepeao kb hks,ej_kia 'KH( ]j` jkj,hks,ej_kia 'MKH( naolkj`ajpo ^aheara` pd]p pda ajancu
abbe_eaj_u napnkbepo lnkre`a MDHo ]j` pd]p pda MDHo lnkre`a dqj`na`o kb `khh]no kb ^ajabep pk pdai-

Ekn at]ilha+ ]ikjc MKH naolkj`ajpo bkqn kqp kb bera '7/$( ^aheara` pda napnkbepo d]ra ej_na]oa` pda
r]hqa kb pdaen lnklanpu+ pdnaa kqp kb bkqn '65$( o]e` pd]p pdani]h _kibknp d]` ej_na]oa`+ 62$ nalknpa`
ej_na]oa` nahe]^ehepu kn na`q_a` i]ejpaj]j_a kb pdaen jas da]pejc kn _kkhejc amqeliajp+ ]j` oaraj kqp kb
paj '6/$( MKH naolkj`ajpo pdkqcdp pd]p pda mq]hepu ]j` hebapeia kb pda hecdpejc+ sdaj p]gaj pkcapdan+ s]o ]
lkoepera eil]_p- @ikjc KH naolkj`ajpo+ ]^kqp psk,pden`o kb naolkj`ajpo '54$( o]e` pd]p pda
eilnkraiajpo d]` ej_na]oa` pda _kibknp harah kb pdaen dkia+ ]j` ] oeieh]n lan_ajp]ca '57$( o]e` pd]p pda
mq]hepu ]j` hebapeia kb pda hecdpejc+ sdaj p]gaj pkcapdan+ _kjopepqpa` ] lkoepera eil]_p- Rhecdphu basan pd]j
oet kqp kb paj naolkj`ajpo '46$( nalknpa` ]j atla_pa` ej_na]oa ej lnklanpu r]hqa-

035

Nran]hh+ kj ]ran]ca+ jkj,hks,ej_kia l]npe_el]jpo ^aheara` pd]p MDHo sana sknpd #150 ]j` hks,ej_kia
l]npe_el]jpo ^aheara` pd]p pdaen MDHo sana sknpd #131- Hj panio kb ajancu ^ehh o]rejco+ MKH l]npe_el]jpo
^aheara` pd]p pdaen MDHo sana sknpd 66$ kb pdaen ajancu o]rejco+ sdeha hks,ej_kia l]npe_el]jpo ^aheara`
pd]p MDHo sana sknpd 41$ kb pdaen ksj ajancu o]rejco- U]hqao bkn ej`ere`q]h MDHo ]na o_]ha` pk pdaoa
pkp]h MDH r]hqao-

036

Hj cajan]h+ MKH naolkj`ajpo lh]_a` ] decdan r]hqa lan l]npe_el]jp pd]j `e` pda KH naolkj`ajpo kj pda MDHo
pd]p lnkre`a ]jjq]h ^ajabepo+ at_alp da]hpd eil]_po ]j` hecdpejc heba ]j` mq]hepu 'Eecqna 8,0(- MKH
naolkj`ajpo r]hqa` pdani]h _kibknp ]j` amqeliajp i]ejpaj]j_a pda ikop '#014 ]j` #013 lan ua]n+
naola_perahu(+ sdeha KH naolkj`ajpo r]hqa` pdani]h _kibknp+ hecdpejc heba ]j` mq]hepu+ ]j` amqeliajp
i]ejpaj]j_a pda ikop '#0/0+ #45+ ]j` #43+ naola_perahu(-

035
Migt cjh`jri`mn r`m` \nf`_ \]jpo dhk\^on ji kmjk`mot q\gp`n-

036
Q^\gdib r\n _ji` \o oc` di_dqd_p\g m`nkji_`io g`q`g+ ajm ocjn` LCGn \kkgd^\]g` oj oc` k\mod^pg\m m`nkji_`ion- Rcdn g`\_n oj di_dqd_p\g LCG

q\gp`n oc\o \m` ijo _dm`^ogt \__dodq`+ ndi^` jigt njh` m`nkji_`ion `sk`md`i^`_ `\^c LCG-
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9. Participant NEIs Estimated from Surveys—Occupants

8,5
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Figure 9-1. Low-income and Non-low-income Respondent Valuation of Annual NEIs
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Mkj,hks,ej_kia naolkj`ajpo aopei]pa` ] oq^op]jpe]hhu decdan kja,peia lnklanpu r]hqa ej_na]oa
]ppne^qp]^ha pk pda ajancu abbe_eaj_u napnkbepo pd]j `e` hks,ej_kia naolkj`ajpo 'Eecqna 8,1(-

Figure 9-2. Low-income and Non-low-income Valuation of One-time Property Value NEI
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Hj ]``epekj+ pdeo lknpekj kb pda opq`u ]ppailpa` ]j ]hpanj]pera iapdk` kb aopei]pejc l]npe_el]jp lanola_pera
da]hpd ^ajabepo}re] na`q_pekjo ej oe_g `]uo ]ppne^qpa` pk pda ajancu abbe_eaj_u napnkbepo+ ]o sahh ]o ok_eap]h
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9. Participant NEIs Estimated from Surveys—Occupants
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^ajabepo re] na`q_a` ia`e_]h _kopo bhksejc bnki na`q_a` ej_e`aj_a kb da]p opnaoo+ dulkpdanie]+ ]j`
]opdi]- Aa_]qoa kb pda atpnaiahu oi]hh jqi^an kb naolkj`ajpo nalknpejc lnkcn]i ej`q_a` _d]jcao ej
da]hpd+ MLQ `kao jkp na_kiiaj` qoejc naoqhpo bnki pdeo iapdk`- Eej`ejco ]na nalknpa` ej @llaj`et @-5
]j` @-6- Gksaran+ da]hpd ^ajabepo ]na ]hok ^aejc at]ieja` ej pda _qnnajp ar]hq]pekj kb pda j]pekj]h V@O;
r]hqao iecdp ^a ]^ha pk ^a `anera` bnki pdaoa bej`ejco kj_a pda opq`u eo _kilhapa 'Sanjao ap ]h-+ 1//6(-

Qaolkj`ajpo sana ]oga` ]^kqp pdaen lan_alpekj kb pda ajancu,abbe_eaj_u kb pdaen dkiao ]bpan pda
eilnkraiajpo ]o _kil]na` pk ^abkna- @o ] sdkha+ naolkj`ajpo lan_aera` pd]p pda eilnkraiajpo i]`a
pdaen dkiao ikna abbe_eajp+ ^qp pda atpajp pk sde_d naolkj`ajpo lan_aera` pdaen dkiaoy abbe_eaj_u pk d]ra
eilnkra` ]lla]no pk `ebban ^apsaaj pda psk ej_kia cnkqlo 'S]^ha 8,0(- Mkj,hks,ej_kia 'MKH(
naolkj`ajpo sana okiasd]p ikna hegahu pd]j hks,ej_kia 'KH( naolkj`ajpo pk nalknp cna]pan abbe_eaj_u
'8/$ ranoqo 63$( ]j` haoo hegahu pk nalknp pd]p pda abbe_eaj_u d]` jkp _d]jca` '6$ ranoqo 07$(-

Table 9-1. Perception of Energy-Efficiency after Improvements

Low-income Non-low-income

Sample size 102 1/8

Kjm` `aad^d`io 63$ 8/$

J`nn `aad^d`io 1$ /$

Q\h` `aad^d`i^t 07$ 6$

BI.P`apn`_ 4$ 2$
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Aabkna naolkj`ajpo sana ]oga` ]^kqp ola_ebe_ jkj,ajancu eil]_po 'MDHo(+ pdau sana ]oga` eb pdana sana
]ju lkoepera kn jac]pera eil]_po pdau iecdp d]ra jkpe_a` ]o ] naoqhp kb pda eilnkraiajpo+ kpdan pd]j
ajancu o]rejco- Sda ikop bnamqajphu iajpekja` lkoepera eil]_p bkn ^kpd cnkqlo s]o pdani]h _kibknp+ sepd
kran kja,pden` '25$( kb pda MKH naolkj`ajpo ]j` kran kja,mq]npan '16$( kb pda KH naolkj`ajpo nalknpejc
pdeo ^ajabep- @^kqp kja kqp kb bkqn naolkj`ajpo '15$ ]j` 12$ bkn pda KH ]j` MKH cnkqlo+ naola_perahu(
_epa` ikna ]bbkn`]^ha ajancu ^ehho 'S]^ha 8,1(- Hj ]``epekj+ jkeoa na`q_pekj '^kpd amqeliajp jkeoa ]j`
jkeoa bnki kqpoe`a pda dkia( s]o nalknpa` ^u ]^kqp kja kqp kb paj '00$( MKH naolkj`ajpo ]j` ] oi]hh
lan_ajp kb pda KH naolkj`ajpo '2$(- Npdan ^ajabepo naolkj`ajpo iajpekja` ej_hq`a amqeliajp nahe]^ehepu+
haoo qoa kb bqah+ ]j` pda heba ]j` kn.mq]hepu kb pda ajancu,abbe_eajp hecdp ^qh^o- Qaolkj`ajpo ]hok
rkhqjpaana` oaran]h jkj,ajancu ^ajabepo jkp `ena_phu ]oga` ]^kqp ej pda oqnrau+ ej_hq`ejc o]bapu+ a]oa kb
qoa kb pda jas amqeliajp+ na`q_pekj ej e_a `]io kj pda nkkb+ ej_na]oa` dkp s]pan ]r]eh]^ehepu+ ]j` basan
nk`ajpo ]j` ejoa_po ajpanejc pda dkia-

Table 9-2. Positive Impacts of Installations Noticed by Occupants

NEI
Low-income Non-low-

income

Sample size 213 209

Gi^m`\n`_ oc`mh\g ^jhajmo 16$ 25$

Kjm` \aajm_\]g` `i`mbt ]dggn 15$ 12$

P`_p^`_ ijdn` 2$ 00$

Clpdkh`io m`gd\]dgdot.m`_p^`_ h\dio`i\i^` 2$ 5$

J`nn pn` ja `i`mbt.ap`g 2$ 3$

Ghkmjq`h`io di gdbcodib gda`.lp\gdot 1$ 0$

Gi^m`\n`_ n\a`ot 0$ 0$

Clpdkh`io `\nd`m oj pn` 0$ /$

Fjh` c`\on pk a\no`m 0$ 0$

Ajjg`m di nphh`m 0$ 0$

D`r`m d^` _\hn ji mjja 0$ 0$

D`r`m mj_`ion jm din`^on 0$ 0$

Kjm` cjo r\o`m \q\dg\]g` 0$ 0$

J`nn j_jm '`-b-+ rc`i nrdo^cdib amjh jdg oj b\n c`\o( 0$ 0$

Fjpn`cjg_ c`\goc ]`i`adon /$ 0$

Ghkmjq`_ o`hk`m\opm` ^jiomjg ,, 0$

Ghkmjq`_ cphd_dot ^jiomjg ,, 0$

Moc`m ]`i`adon 5$ 5$

Lj ]`i`adon h`iodji`_ 25$ 17$
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9. Participant NEIs Estimated from Surveys—Occupants

8,8

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Uanu bas jac]pera eil]_po sana e`ajpebea` ^u pda naolkj`ajpo- Decdp kqp kb paj KH naolkj`ajpo ]j` ja]nhu
jeja kqp kb paj MKH naolkj`ajpo '77$( o]e` pdau d]` jkp jkpe_a` ]ju jac]pera eil]_po bnki pda abbe_eaj_u
eilnkraiajpo 'S]^ha 8,2(- Eqnpdan+ jk oejcha jac]pera eil]_p s]o iajpekja` ^u ikna pd]j bkqn lan_ajp
kb naolkj`ajpo+ oqccaopejc pd]p jac]pera eil]_po ]na bas ej jqi^an ]j` jkp _kjoeopajp ]_nkoo pda
d]j`bqh kb dkqoadkh`o pd]p d]ra atlaneaj_a` pdai- Sda jac]pera eil]_po nalknpa` ej_hq`a _kjpejqa`
`n]bpejaoo+ `eoo]peob]_pekj sepd pda jas hecdpejc+ nai]ejejc e_a `]io kn ojks ]__qiqh]pekj kj pda nkkb+
]j` ej_na]oa` peia bkn pda dkp s]pan pk da]p-

Table 9-3. Negative Impacts of Installations Noticed by Occupants

NEI
Low-

income
Non-low-
income

Sample size 213 209

J\^f ja oc`mh\g ^jhajmo '_m\aodi`nn( 3$ 0$

Bdnn\odna\^odji rdoc gdbcodib 3$ 1$

G^` _\hn jm nijr \^^phpg\odji ji mjja 1$ 0$

J`\fn di \ood^ 1$ ,,

U`\oc`m nomdkkdib dn di`aa`^odq` 1$ ,,

Gi^m`\n`_ `lpdkh`io ijdn` 0$ 0$

P`_p^`_ `lpdkh`io m`gd\]dgdot 0$ ,,

J`nn \aajm_\]g` `i`mbt ]dggn 0$ ,,

Fjo r\o`m o\f`n ojj gjib oj c`\o 0$ 2$

Gi^m`\n`_ din`^o \^odqdot 0$ 0$

Moc`m i`b\odq` dhk\^on 3$ 1$

Lj i`b\odq` dhk\^on h`iodji`_ 7/$ 77$

@bpan naolkj`ajpo sana ]oga` ]^kqp eil]_po pdau iecdp d]ra jkpe_a`+ pdau sana ]oga` ]^kqp ola_ebe_
MDHo- Eenop+ pdau sana ]oga` sdapdan pdau d]` jkpe_a` pda eil]_p oej_a pda abbe_eaj_u eilnkraiajpo+ ]o
sahh ]o sdapdan pda eil]_p s]o lkoepera kn jac]pera- Ekn at]ilha+ bkn pdani]h _kibknp+ sa ejmqena`
sdapdan pdaen dkiao sana ikna _kibknp]^ha+ haoo _kibknp]^ha kn pda o]ia _kibknp harah ]o ^abkna pda
eilnkraiajpo 'S]^ha 8,3(-

@ikjc pda KH naolkj`ajpo+ ]^kqp psk,pden`o '54$( o]e` pd]p pda eilnkraiajpo d]` ej_na]oa` pda _kibknp
harah kb pdaen dkia+ ]j` ] oeieh]n lan_ajp]ca '57$( o]e` pd]p pda mq]hepu ]j` hebapeia kb pda hecdpejc+ sdaj
p]gaj pkcapdan+ _kjopepqpa` ] lkoepera eil]_p- Rhecdphu basan pd]j oet kqp kb paj naolkj`ajpo '46$(
nalknpa` ]j atla_pa` ej_na]oa ej lnklanpu r]hqa-

037
Kaoo pd]j kja,d]hb kb naolkj`ajpo o]e` pd]p pda kpdan

MDHo sana lkoepera+ sepd fqop kran bkqn kqp kb paj '32$( nalknpejc ej_na]oa` nahe]^ehepu kb amqeliajp+ ]^kqp
kja kqp kb pdnaa '23$( nalknpejc ej_na]oa` `qn]^ehepu kb pda dkia+ kja kqp kb bkqn '14$( nalknpejc
`a_na]oa` jkeoa bnki kqpoe`a pda dkia+ ]j` kja kqp kb bera '1/$( nalknpejc ] na`q_pekj ej _kh`o+ bhqo+ ]j`
]opdi],nah]pa` _kj`epekjo- Mk MDH s]o nac]n`a` ]o jac]pera ^u ikna pd]j kja kqp kb paj naolkj`ajpo-
Vdaj ]oga` ]^kqp pda pkp]h eil]_p kb ]hh pda MDHo pd]p d]` ^aaj `eo_qooa` ej pda oqnrau 'at_alp lnklanpu
r]hqa(+ aecdp kqp kb paj KH naolkj`ajpo '7/$( o]e` pd]p pda eil]_p s]o lkoepera+ sdeha ]^kqp kja kqp kb oet

037
Migt cjh`jri`mn r`m` \nf`_ \]jpo dhk\^on ji kmjk`mot q\gp`n-
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9. Participant NEIs Estimated from Surveys—Occupants

8,0/

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

'03$( o]e` pd]p ep s]o jaepdan lkoepera jkn jac]pera- Njhu psk lan_ajp kb KH naolkj`ajpo fq`ca` pda kran]hh
eil]_p pk ^a jac]pera-

Hj cajan]h+ pda MKH naolkj`ajpo ]lla]n pk d]ra ^aaj ikna hegahu pd]j pda KH naolkj`ajpo pk nalknp
lkoepera eil]_po kb pda eilnkraiajpo- Sda MDH ikop bnamqajphu nac]n`a` ]o lkoepera ^u pda MKH cnkql s]o
lnklanpu r]hqa+ sepd bkqn kqp kb bera '7/$( o]uejc pd]p pdau atla_pa` pda r]hqa kb pdaen lnklanpu pk
ej_na]oa- @llnktei]pahu pdnaa kqp kb bkqn '65$( o]e` pd]p pdani]h _kibknp d]` ej_na]oa`+ ]j` ] oeieh]n
lan_ajp]ca '62$( nalknpa` ej_na]oa` nahe]^ehepu kn na`q_a` i]ejpaj]j_a kb pda jas amqeliajp- Hj
]``epekj+ oaraj kqp kb paj '6/$( MKH naolkj`ajpo pdkqcdp pd]p pda mq]hepu ]j` hebapeia kb pda hecdpejc+ sdaj
p]gaj pkcapdan+ s]o ] lkoepera eil]_p- D]_d kb pda nai]ejejc MDHo na_aera` lkoepera n]pejco bnki haoo pd]j
kja,d]hb kb pdeo cnkql9 `qn]^ehepu kb pda dkia '33$(+ jkeoa '2/$(+ ]j` da]hpd eil]_po '1/$(- Mk MDH
na_aera` jac]pera n]pejco bnki ikna pd]j 5$ kb pda MKH naolkj`ajpo- @ h]nca i]fknepu '81$( kb pda MKH
cnkql o]e` pd]p pda pkp]h eil]_p kb ]hh pda MDHo 'at_alp lnklanpu r]hqa( s]o lkoepera+ ]j` basan pd]j kja
kqp kb paj '6$( o]e` pda kran]hh eil]_p s]o jaepdan lkoepera jkn jac]pera-

Table 9-4. Respondents who Say Home Provides NEIs

NEI

Low-income (n=213) Non-low-income (n=209)

Sampl
e size

Positiv
e

Negativ
e

No
differenc

e
Sampl
e size

Positiv
e

Negativ
e

No
differenc

e

Rc`mh\g ^jhajmo 213 54$ 0$ 20$ 209 65$ 0$ 1/$

Ljdn` 'amjh
`lpdkh`io jm
jpond_` cjh`(

213 14$ 0$ 61$ 209 2/$ 1$ 54$

F`\goc
'^jg_n.agpn.\noch\(

213 1/$ 3$ 62$ 209 1/$ 0$ 61$

Nmjk`mot q\gp`
'cjh`jri`mn jigt(

176 46$ 0$ 27$ 207 7/$ /$ 04$

Clpdkh`io
m`gd\]dgdot.h\dio`i\i
^`

141 32$ 5$ 36$ 139 62$ 2$ 10$

Jdbcodib lp\gdot \i_
gda`odh`

148 57$ 0/$ 1/$ 107 6/$ 5$ 10$

Bpm\]dgdot ja cjh` 213 23$ 1$ 5/$ 209 33$ 0$ 41$

Mq`m\gg dhk\^o ja
LCGn)

213 7/$ 1$ 03$ 209 81$ 0$ 6$

)Ckao jkp ej_hq`a lnklanpu r]hqa-

Bkil]neokjo pk kpdan opq`eao lnkre`a ]``epekj]h qj`anop]j`ejc ejpk MDHo- Hj l]npe_qh]n+ sa _kil]na` pda
naoqhpo kb pdeo opq`u sepd kja kb l]npe_el]jpo ej L]oo R]ra ]j` ]jkpdan sepd l]npe_el]jpo ej pda DMDQFX
RS@Q Gkiao lnkcn]i- Sda KH ]j` MKH naolkj`ajpo nalknp oeieh]n haraho kb lkoepera eil]_po kb ajancu
abbe_eaj_u eilnkraiajpo ej ] na_ajp oqnrau kb L]oo R]ra lnkcn]i l]npe_el]jpo-

038
Sda L]oo R]ra oqnrau

038
Gi oc` a\gg ja 1/0/ A\_hpn \i_ Mkdidji Bti\hd^n Ajmkjm\odji 'MBA( ^ji_p^o`_ npmq`tn rdoc 0+1/1 ^pnojh`mn rcj k\mod^dk\o`_ di oc`

1/0/ K\nn Q\q`� P`nd_`iod\g Qdibg` D\hdgt P`omjado 'K\nn Q\q`( Nmjbm\h
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9. Participant NEIs Estimated from Surveys—Occupants

8,00

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

ej_hq`a` ] ^neab oap kb mqaopekjo ]ogejc naolkj`ajpo eb pdau atlaneaj_a` jkj,ajancu eil]_po ]o ] naoqhp kb
pdaen ajancu abbe_eaj_u napnkbepo- Nran]hh+ 52$ kb L]oo R]ra l]npe_el]jpo atlaneaj_a` ] lkoepera _d]jca ej
pdani]h _kibknp+ 22$ atlaneaj_a` ] lkoepera _d]jca ej jkeoa+ 11$ atlaneaj_a` ] lkoepera _d]jca ej
]opdi] ]j` kpdan _dnkje_ da]hpd _kj`epekjo ]j` 23$ atlaneaj_a` ] lkoepera _d]jca ej pda `qn]^ehepu kb
pdaen dkia- Lkna `ap]eho kb pda L]oo R]ra oqnrau naoqhpo ]na lnkre`a` ej @llaj`et A9 L]oo R]ra MDHo -

Gksaran+ KH ]j` MKH naolkj`ajpo ]lla]n pk nalknp hksan lkoepera haraho bkn okia MDHo pd]j dkiaksjano
kb jas DMDFX RS@Q 'DR( dkiao ej L]oo]_dqoappo 'MLQ ]j` Bkj]jp+ 1//8(- Ekn at]ilha+ 75$ kb DR
dkiaksjano sdk naolkj`a` pk pda DR Gkiao oqnrau ^aheara` pdaen jas dkia lnkre`a` ]j MDH kb
pdani]h _kibknp _kil]na` pk 65$ kb MKH napnkbep l]npe_el]jpo ]j` 54$ kb KH napnkbep l]npe_el]jpo- Eqnpdan+
56$ kb DR dkiaksjano op]pa` pd]p pdaen dkia lnkre`a` ] ^ajabep kb na`q_a` jkeoa _kil]na` pk 2/$ kb
MKH napnkbep l]npe_el]jpo ]j` 14$ kb KH napnkbep l]npe_el]jpo- Gksaran+ hecdpejc heba ]j` mq]hepu ]lla]na` pk
^a ohecdphu haoo hegahu pk ^a lan_aera` ]o ] lkoepera MDH ^u DR dkiaksjano+ sepd 50$ nalknpejc pdeo ]o ]
lkoepera MDH _kil]na` pk 6/$ kb MKH napnkbep l]npe_el]jpo ]j` 57$ kb KH napnkbep l]npe_el]jpo- @j eilknp]jp
`ebbanaj_a ^apsaaj pda psk oqnrauo eo pd]p pda DR dkiaksjano sana _kil]nejc pdaen dkiao pk sd]p pdau
ei]ceja` kpdan jas+ jkj,DR dkiao+ sana hega+ sdana]o pda naolkj`ajpo ej pda _qnnajp opq`u sana
_kil]nejc pdaen _qnnajp atlaneaj_a sepd pdaen ]_pq]h lnarekqo atlaneaj_a ej pda o]ia dkia-

Rqnrau naolkj`ajpo sana ]oga` pk aopei]pa ]j ]jjq]h r]hqa bkn pda MDHo pdau atlaneaj_a ej pdaen
dkiao-

04/
Sda oqnrau qoa` ] relative valuation iapdk`+ ]ogejc naolkj`ajpo pk r]hqa a]_d MDH ej nah]pekj

pk pdaen ]jjq]h ajancu ^ehh o]rejco+ aepdan ]o ] `khh]n ]ikqjp kn ]o ] lan_ajp]ca kb ajancu o]rejco-
040

D]_d naolkj`ajp s]o pkh` ]j aopei]pa kb pdaen ]jjq]h ajancu ^ehh o]rejco ^]oa` kj pda ia]oqnao pda
l]npe_el]jp d]` ejop]hha` sepd pda O@oy lnkcn]io-

Sda oqnrau benop ]oga` dkiaksjano eb pdau ^aheara` pdaen dkia d]` ] l]npe_qh]n MDH+ ]j` sdapdan ep s]o
lkoepera kn jac]pera- S]gejc pda pdani]h _kibknp MDH ]o ]j at]ilha+ naolkj`ajpo sana ]oga` eb pdau
^aheara` pdaen dkia+ ^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+ s]o ikna _kibknp]^ha pd]j ^abkna+
haoo _kibknp]^ha+ kn jk `ebbanajp ej epo _kibknp harah 'ej panio kb pailan]pqna ]j` `n]bpejaoo(- Sdkoa sdk
^aheara` ep s]o ikna _kibknp]^ha sana ]oga` pk lh]_a ] r]hqa lan ua]n kj pdeo ej_na]oa` _kibknp+ sepd ]
_dke_a kb `khh]no kn ] lan_ajp]ca kb ajancu o]rejco- Sdkoa sdk ^aheara` ep s]o haoo _kibknp]^ha sana
]oga` dks iq_d pda `a_na]oa` _kibknp pkkg ]s]u bnki pda r]hqa kb herejc ej pda dkia+ aepdan ej `khh]no kn
]o ] lan_ajp]ca kb ajancu o]rejco- MDH r]hqao bkn pdkoa sdk ^aheara` pdaen dkia s]o jk `ebbanajp ej
_kibknp harah bnki ^abkna pda eilnkraiajpo sana oap pk vank-

@ooecjejc ikjap]nu r]hqao pk ejp]jce^hao oq_d ]o _kibknp eo jkp ]j a]ou p]og- Qaolkj`ajpo sdk
naolkj`a` pd]p pdau `e` jkp gjks sana bqnpdan lnkilpa` sepd pda bkhhksejc mqaopekjo9

zBkil]na` pk ajancu ^ehh o]rejco+ skqh` ukq o]u ej_na]oa` _kibknp eo sknpd jkpdejc+
]^kqp ] kja bkqnpd kb ajancu ^ehh o]rejco+ ]^kqp ] d]hb kb ajancu ^ehh o]rejco+ ]^kqp pdnaa,
bkqnpdo kb ajancu ^ehh o]rejco+ ]^kqp amq]h pk ajancu ^ehh o]rejco+ kn ikna pd]j ajancu ^ehh
o]rejco? Hb pda h]ppan+ dks iq_d ikna?{

Sda MDHo bkn naolkj`ajpo sdk opehh _kqh` jkp lnkre`a ]j ]josan ]na pna]pa` ]o ieooejc ej pda _]h_qh]pekj
kb ]ran]ca MDH r]hqao-

@bpan lnkre`ejc r]hqao bkn pda ej`ere`q]h MDHo+ naolkj`ajpo sana ]oga` pk ]ooecj ]j ]jjq]h r]hqa pk pda
pkp]h eil]_p kb ]hh pda MDHo pkcapdan 'at_alp bkn ]ju _d]jcao ej lnklanpu r]hqa(- D]_d naolkj`ajpyo

04/
Rc` LCG ja kmjk`mot q\gp` \n \nf`_ di o`mhn ja \ ji`,odh` ^c\ib` di q\gp`

040
? _dn^pnndji ja oc` q\mdjpn h`ocj_n pn`_ oj `nodh\o` LCGn di oc` gdo`m\opm` dn ajpi_ di oc` n`^odji 4-09 K`ocj_n Sn`_ oj K`\npm`

N\mod^dk\io LCGn
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9. Participant NEIs Estimated from Surveys—Occupants

8,01

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

ej`ere`q]h MDH r]hqao sana o_]ha` ej lnklknpekj pk pda naolkj`ajpyo r]hq]pekj kb pda pkp]h eil]_p kb ]hh pda
MDHo ej kn`an pk ]__kqjp bkn ]ju kranh]l ej MDHo kn kran,aopei]pekj kb pda ej`ere`q]h MDHo- Okpajpe]h
kranh]l ]j` kranaopei]pekj _]j ^a _kj_alpq]heva` ej psk s]uo- Eenop+ sdaj ]ogejc naolkj`ajpo pk r]hq]pa
jkj,i]ngap ckk`o sepd iqhpelha l]npo kn _kilkjajpo+ pda op]pa` r]hqa kb pda sdkha eo kbpaj haoo pd]j pda
r]hqa kb pda oqi kb pda l]npo- Sdeo eo kbpaj nabanna` pk ]o xl]np,sdkha ^e]oy sdaj pda r]hqao kb pda
ej`ere`q]h l]npo ]na jkp ]`fqopa` bkn pda r]hqa kb pda sdkha 'A]pai]j ap ]h-+ 0885; Anksj ]j` Cqbbeah`+
0884(- Ra_kj`+ sdaj r]hq]pejc oaran]h nah]pa` pdejco+ pda op]pa` r]hqa kb pda pkp]h eo kbpaj haoo pd]j pd]p
kb pda oqi kb pda ej`ere`q]h epaio+ kbpaj nabanna` pk ]o ]j zai^a``ejc abba_p{ 'A]nkj ]j` Fnaaja+ 0885;
Anksj ap ]h+ 0884(- Sdana _kqh` ^a ]ju jqi^an kb atlh]j]pekjo bkn pdeo+ ^qp ej pda _]oa kb MDHo ep eo hegahu
pd]p pdana eo zkranh]l{ ]ikjc pda r]nekqo MDHo ]oga` ]^kqp+ oq_d pd]p naolkj`ajpo `k jkp _kj_alpq]heva
pda ej`ere`q]h MDHo ]o ^aejc _kilhapahu `eopej_p ]j` pdanabkna pdaen r]hqao ]na jkp ]``epera-

Nranh]l _kqh` ^a k__qnnejc ]ikjc MDHo ej ] bas `ebbanajp lkooe^ha s]uo- Nja s]u eo eb pdana eo ]j eilhea`
_]qo]h nah]pekjodel ej pda naolkj`ajpyo iej` ^apsaaj psk MDHo+ ok pd]p ep skqh` ^a na`qj`]jp pk zl]u bkn{
a]_d oal]n]pahu- Ekn at]ilha+ eb ] naolkj`ajp pdejgo pd]p basan `n]bpo ha]` pk basan _kh`o ]j` renqoao+ pda
naolkj`ajp iecdp pdejg pd]p ^kpd MDHo ]na r]hq]^ha+ ^qp sdaj _ki^eja`+ pda MDHo ]na haoo r]hq]^ha ej
pkp]h ^a_]qoa sdaj pda naolkj`ajp xl]uoy bkn basan `n]bpo pda naolkj`ajp ]hok ^ajabepo bnki basan
_kh`o.renqoao- @hpanj]perahu+ psk kn ikna MDHo _kqh` ^a _kj_alpq]hhu kn atlaneajpe]hhu oeieh]n+ ok pd]p pdau
od]na ]p ha]op okia kb pdaen lan_aera` ia]jejc- Ekn at]ilha+ ] naolkj`ajp iecdp lan_aera _kibknp+ basan
ehhjaooao+ ]j` na`q_a` jkeoa ]o ]hh ^aejc `ebbanajp ^qp okiasd]p kranh]llejc ]ola_po kb ]j kran]hh oajoa
kb zsahh,^aejc+{ oq_d pd]p pda r]nekqo ]ola_po+ sdaj p]gaj oal]n]pahu+ ]`` ql pk ikna pd]j pda kran]hh
oajoa- Eej]hhu+ kja MDH _]j ^a _kjoe`ana` ] oq^oap kb ]jkpdan MDH+ oq_d pd]p pda r]hqa kb kja z_kjp]ejo{
pda r]hqa kb ]jkpdan- Ekn at]ilha+ hkjcan hecdpejc heba ]j` araj `qn]^ha dkia _kqh` ^a lan_aera` ]o l]np
kb zna`q_a` amqeliajp i]ejpaj]j_a+{ oq_d pd]p pda r]hqa kb amqeliajp i]ejpaj]j_a ej_hq`ao pda r]hqa kb
pda kpdan psk-

Sda ej`ere`q]h MDH r]hqao sana o_]ha` ej pda bkhhksejc s]u9 a]_d MDH r]hqa s]o nalnaoajpa` ]o ]
lnklknpekj kb pda oqi kb pd]p naolkj`ajpyo ej`ere`q]h MDH r]hqao- Sdeo lnklknpekj s]o pdaj ]llhea` pk pda
naolkj`ajpyo nalknpa` r]hq]pekj kb pda pkp]h eil]_p kb ]hh pda MDHo+ ueah`ejc pda o_]ha` r]hqa bkn a]_d
MDH

041
- Sda o_]hejc b]_pkn eo ola_ebe_ pk a]_d naolkj`ajp ]j` r]neao se`ahu pdnkqcdkqp pda o]ilha- Ekn

at]ilha+ eb ] naolkj`ajp o]e` pdaen pkp]h MDH r]hqa s]o #2//+ sdeha nalknpejc pdaen da]hpd MDH ]o #2// ]j`
pdaen pdani]h _kibknp MDH ]o #0//+ pda o_]ha` MDH r]hqao bkn pdeo naolkj`ajp skqh` ^a ] da]hpd MDH kb
#114 ]j` ] pdani]h _kibknp MDH kb #64- Sda ola_ebe_ MDH r]hqao bkn pdeo o]ia naolkj`ajp skqh` ^a iq_d
`ebbanajp eb pda naolkj`ajp nalknpa` pdaen pkp]h MDH r]hqa pk ^a #0/// kn #0//- Hj ]``epekj pk o_]hejc+
naolkj`ajp r]hqao sana saecdpa` ]__kn`ejc pk pdaen opn]p]- Ekn at]ilha+ MKH naolkj`ajpo ej pda da]pejc
]j` _kkhejc opn]p] na_aera` ] saecdp kb 0-42 sdeha MKH naolkj`ajpo ej pda odahh lhqo da]pejc ]j` _kkhejc
opn]p] na_aera` ] saecdp kb /-0/- Sdqo+ pda o_]hejc ]j` pda saecdpo ]bba_p pda _]h_qh]pekj kb ]ran]ca
r]hqao-

@o ]j at]ilha+ ]ooqia naolkj`ajp @ eo bnki pda da]pejc ]j` _kkhejc opn]p] ]j` nalknpo pkp]h MDHo ]o
#2//+ da]hpd MDH ]o #2// ]j` pdaen pdani]h _kibknp MDH ]o #0//+ pda o_]ha` MDH r]hqao bkn pdeo
naolkj`ajp skqh` ^a ] da]hpd MDH kb #114 ]j` ] pdani]h _kibknp MDH kb #64- Qaolkj`ajp A+ bnki pda
odahh lhqo da]pejc ]j` _kkhejc opn]p]+ nalknpo pkp]h MDHo ]o #54/+ da]hpd MDH ]o #4// ]j` pdaen pdani]h
_kibknp MDH ]o #1//+ pda o_]ha` MDH r]hqao bkn pdeo naolkj`ajp skqh` ^a ] da]hpd MDH kb #353 ]j` ]
pdani]h _kibknp MDH kb #075- Aa_]qoa pda naolkj`ajpo ]na saecdpa` `ebbanajphu+ pda saecdpa` ]ran]ca
r]hqa bkn da]hpd skqh` amq]h #13/ ]j` pda saecdpa` ]ran]ca r]hqa bkn _kibknp skqh` amq]h #71- @ ikna
`ap]eha` `eo_qooekj kb pda o_]hejc kb pda MDH r]hqao eo lnaoajpa` ej @llaj`et @-1 'R_]hejc kb MDH U]hqao(

S]^ha 8,4 ]j` S]^ha 8,5 lnaoajp pda ia]j MDH r]hqao kb jkj,hks,ej_kia ]j` hks,ej_kia naolkj`ajpo-
Ssk ia]j r]hqao ]na lnaoajpa` bkn a]_d MDH}pda benop nabha_po nalknpa` MDH r]hqao 'odksj ej `khh]no ]o
sahh ]o ej panio kb ia]j lan_ajp kb ^ehh o]rejco(+ sdeha pda oa_kj` nabha_po naolkj`ajpoy nalknpa` r]hqao

041
Uc`i oc` m`nkji_`io a\dg`_ oj bdq` \ q\gp` rc`i \nf`_ ajm Rjo\g LCG q\gp` oc` n^\gdib r\n ]\n`_ ji oc` nph ja oc` m`nkji_`ion di_dqd_p\g

h`\npm` q\gp`n-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 129 of 262



9. Participant NEIs Estimated from Surveys—Occupants

8,02

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

o_]ha` ej lnklknpekj pk pda pkp]h MDH r]hqa lnkre`a` ^u naolkj`ajpo- Tllan ]j` hksan ^kqj`o kb r]hqao
]na _]h_qh]pa` ]p ] 8/$ _kjbe`aj_a harah; pda _ajpn]h aopei]pa i]u ^a _kjoe`ana` bkn lh]jjejc lqnlkoao-
Sda ia]j kb pda oqi kb pda ej`ere`q]h MDHo ]o sahh ]o pda ia]j pkp]h MDH r]hqao+ ]na ]hok lnaoajpa`-
Rqi kb MDHo eo pda oqi kb pda qjo_]ha` r]hqao kb pda ej`ere`q]h ]jjq]h MDHo 'e-a-+ at_hq`ejc lnklanpu
r]hqa( sdeha pkp]h MDH r]hqa eo pda r]hqa lnkre`a` ^u naolkj`ajpo sdaj ]oga` bkn pda pkp]h r]hqa kb ]hh
MDHo+ at_hq`ejc lnklanpu r]hqa- Sda r]hqao nalknpa` ej S]^ha 8,4 ]j` S]^ha 8,5 ]j` pda kran]hh lklqh]pekj
r]hqao nalknpa` ej S]^ha 8,6 ]j` S]^ha 8,7 ]na saecdpa` pk opn]p] ]j` ej_kia cnkql- Sda bkhhksejc
saecdpo sana ]llhea` pk pda jkj,hks,ej_kia o]ilha9 ] saecdp kb 0-42 bkn pda da]pejc ]j` _kkhejc opn]p]+ ]
saecdp kb 0-3/ bkn pda odahh opn]p] ] saecdp kb /-0/ bkn pda odahh lhqo da]pejc ]j` _kkhejc opn]p]- Ekn pda
hks,ej_kia o]ilha+ pda bkhhksejc saecdpo sana ]llhea`9 ] saecdp kb 0-11 bkn pda da]pejc ]j` _kkhejc
opn]p]+ ] saecdp kb /-87 bkn pda odahh opn]p] ] saecdp kb /-68 bkn pda odahh lhqo da]pejc ]j` _kkhejc opn]p]- Hj
]``epekj+ _]oao pd]p ]na ]p ha]op pdnaa peiao pda op]j`]n` `are]pekj kb lan_ajp ^ehh o]rejco kb pda pkp]h
o_]ha` MDH r]hqa ]na at_hq`a`

Hp odkqh` ^a jkpa` pd]p pda ej`ere`q]h MDH r]hqao `k jkp oqi pk amq]h pda ia]j zRqi kb MDHo{ ]j` zSkp]h
MDH{ r]hqao lnaoajpa` ej pda p]^ha+ ^a_]qoa pda ej`ere`q]h MDHo sana ^]oa` kj naolkj`ajpo sdk
atlnaooa` ] r]hqa bkn ] ceraj MDH+ sdana]o pda Rqi kb MDHo ]j` Skp]h MDHo ]llhu pk ]hh naolkj`ajpo- Ekn
at]ilha+ hecdpejc mq]hepu ]j` hebapeia s]o kjhu aopei]pa` bkn naolkj`ajpo sdk d]` ejop]hha` ajancu
abbe_eajp hecdpejc pdnkqcd pda O@oy lnkcn]io ]j` aopei]pa` ] r]hqa bkn hecdpejc mq]hepu ]j` hebapeia '3/ MKH
naolkj`ajpo ]j` 77 KH naolkj`ajpo(- @o ] naoqhp+ bkn 057 MKH naolkj`ajpo+ pda Rqi kb MDHo `kao jkp
ej_hq`a ] `khh]n r]hqa bkn hecdpejc mq]hepu ]j` hebapeia '^a_]qoa pdau `e` jkp ejop]hh hecdpejc pdnkqcd pda
lnkcn]io(- Reieh]nhu+ amqeliajp i]ejpaj]j_a s]o kjhu aopei]pa` bkn naolkj`ajpo sdk d]` ejop]hha`
ajancu abbe_eajp da]pejc ]j` _kkhejc amqeliajp pdnkqcd pda O@oy lnkcn]io ]j` aopei]pa` ] r]hqa bkn
na`q_a` amqeliajp i]ejpaj]j_a '006 MKH naolkj`ajpo ]j` 011 KH naolkj`ajpo(-Sdanabkna+ pda jqi^an
kb MDHo pd]p _kjpne^qpa pk pda Rqi kb MDHo r]neao bnki naolkj`ajp pk naolkj`ajp- Sdeo r]ne]pekj ej o]ilha
oeva ]hok d]o ]j eil]_p kj pda _kjoeopaj_u kb o_]hejc ]_nkoo ia]oqnao+ pda o_]ha` r]hqa bkn hecdpejc
ia]oqna eo ^]oa` kj 3/ MKH naolkj`ajpo ]j` 77 KH naolkj`ajpo sdeha pda o_]ha` r]hqa bkn amqeliajp
i]ejpaj]j_a s]o kjhu ^]oa` kj pdkoa naolkj`ajpo sdk d]` ejop]hha` ajancu abbe_eajp da]pejc ] _kkhejc
amqeliajp- Sdeo r]ne]pekj ej o]ilha oeva pn]joh]pao ejpk ] `ebbanajp ^]oa bkn pda o_]hejc+ ok ep odkqh` jkp ^a
atla_pa` pd]p hecdpejc ]j` amqeliajp i]ejpaj]j_a ^a oq^fa_p pk pda o]ia o_]hejc b]_pkn- Ekn ] `ap]eha`
atlh]j]pekj ]o pk dks pdaoa b]_pkno ejpanlh]u ej pda o_]hejc+ oaa S]^ha @,3 ej @llaj`et @-

@o odksj ej S]^ha 8,4+ pda ikop decdhu r]hqa` ]jjq]h,r]hqa MDH ^u pda MKH naolkj`ajpo eo pdani]h
_kibknp+ sepd ] ia]j ]jjq]h r]hqa kb #014 'ja]nhu #2// ^abkna o_]hejc pk pkp]h eil]_p r]hqao( ]j`
na`q_a` amqeliajp i]ejpaj]j_a+ sepd ] ia]j ]jjq]h r]hqa kb #013 'ja]nhu #1// ^abkna o_]hejc(-
Qa`q_a` jkeoa+ eilnkra` da]hpd+ ]j` ej_na]oa` `qn]^ehepu kb pda dkia sana r]hqa` pda ha]op+ a]_d sepd ]
ia]j r]hqa kb haoo pd]j #4/ ]jjq]hhu- Qaolkj`ajpo ]ooecja` ] b]n decdan r]hqa pk atla_pa` ej_na]oa ej
lnklanpu r]hqa+ ] kja,peia eil]_p+ pd]j pdkoa bkn pda ]jjq]h,r]hqa MDHo+ sepd ] ia]j kb ja]nhu #1+///+

042

Sda KH naolkj`ajpo odks ] oeieh]n l]ppanj pk pd]p kb pda MKH naolkj`ajpo 'S]^ha 8,5(-@ikjc pda ]jjq]h,
r]hqa MDHo+ ej_na]oa` pdani]h _kibknp s]o ceraj pda decdaop r]hqa+ sepd ] ia]j ]jjq]h r]hqa kb #0/0
'kran #1// ^abkna o_]hejc(+ ]j` na`q_a` amqeliajp i]ejpaj]j_a+ sepd ] ia]j ]jjq]h r]hqa kb #43 'kran
#0// ^abkna o_]hejc(- Reieh]n pk pda KH cnkql+ bkn pda MKH cnkql na`q_a` jkeoa+ eilnkra` da]hpd+ ]j`
ej_na]oa` `qn]^ehepu sana ceraj pda hksaop r]hqao+ ]hh ia]jo kb haoo pd]j #5/ ]jjq]hhu- @c]ej+ pda
atla_pa` ej_na]oa ej lnklanpu r]hqa '] kja,peia eil]_p( s]o r]hqa` ikna decdhu pd]j pda ]jjq]h MDHo+
sepd ] ia]j kb ja]nhu #0///+

S]^ha 8,6 nalknpo pda ia]j MDH r]hqao ^u opn]p] bkn pda MKH lklqh]pekj- Sda odahh lhqo da]pejc ]j` _kkhejc
opn]p] _kjoeopajphu r]hqa` pdaen MDHo decdan pd]j `e` pda kpdan opn]p]- Sda da]pejc ]j` _kkhejc opn]p]
r]hqa` pdani]h+ _kibknp da]hpd eil]_po+ lnklanpu r]hqa+ ]j` `qn]^ehepu kb dkia ikna decdhu pd]j `e` pda
odahh opn]p]-

042
?n ijo`_ `\mgd`m+ kmjk`mot q\gp` m`km`n`ion \ ji`,odh` ]`i`ado rcdg` oc` m`h\didib LCGn \m` \iip\g ]`i`adon-
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9. Participant NEIs Estimated from Surveys—Occupants

8,03

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Vepdej pda KH lklqh]pekj 'S]^ha 8,7(+ pda odahh opn]p] c]ra ] h]ncan r]hqa pk pdani]h _kibknp ]j` jkeoa
na`q_pekj pd]j `e` pda kpdan opn]p]- Onklanpu r]hqa ]j` amqeliajp i]ejpaj]j_a sana r]hqa` ikna decdhu
^u pda da]pejc ]j` _kkhejc opn]p] pd]j ^u pda kpdan psk opn]p]-

The Narragansett Electric Company
d/b/a National Grid
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9. Participant NEIs Estimated from Surveys—Occupants

8,08

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

S]^ha 8,8 nalknpo pda naoqhpo kb bqnpdan ]j]huoeo kb pda lnklanpu r]hqa MDH- Hp nara]ho nah]perahu ik`aop
`ebbanaj_ao ej pda aopei]pa` eil]_p kb pda abbe_eaj_u eilnkraiajpo kj lnklanpu r]hqao kb `ap]_da` oejcha
b]iehu dkiao ]j` ]hh kpdan dkqoejc pulao 'e-a-+ pksjdkqoao kn `qlhatao+ dkiao ej ^qeh`ejco sepd psk pk
bkqn qjepo ]j` dkiao ej ^qeh`ejco sepd bera kn ikna qjepo(-

Table 9-9. Mean Property Value NEI, by Type of Housing and Population

Detached Single
Family Home

Multi-family
Home

Sample Size 184 (NLI); 164 (LI) 25 (NLI); 26 (LI)

Lji,gjr,di^jh` #1+/13 #0+752

Jjr,di^jh` #813 #0+005

Lkop MDH ar]hq]pekjo aopei]pa MDH r]hqao ]p pda l]npe_el]jp harah+ n]pdan pd]j ]p pda ia]oqna harah+ `qa pk
pda `eranoepu kb ia]oqnao ejop]hha` ^u lnkcn]io ar]hq]pa` bkn MDHo ]j` ^a_]qoa kb pda ejpan]_pekj ]ikjc
ia]oqnao pk lnk`q_a ]j ej`ere`q]h MDH- Ekn at]ilha+ da]pejc ouopaio+ ejoqh]pekj+ ]en oa]hejc+ sej`kso+
]j` `kkno ]na ]ikjc pda ia]oqnao pd]p hegahu _kjpne^qpa pk ej_na]oa` pdani]h _kibknp kb ] dkia- Sk
aopei]pa MDHo ]p pda ia]oqna harah+ MLQ ]ooecja` ] lknpekj kb ] ceraj MDH r]hqa pk ]j ej`ere`q]h
ia]oqna+ ^]oa` kj pda ]ran]ca ajancu ^ehh o]rejco bkn sde_d pda ia]oqna eo naolkjoe^ha- Hj ]``epekj+
MLQ at]ieja` ] oa_kj` iapdk`+ qoejc NKR nacnaooekj ik`aho pk `apanieja pda ikjap]nu nah]pekjodel
^apsaaj pda ajancu abbe_eajp ia]oqna ]j` pda MDHo- Gksaran+ MLQ `kao jkp na_kiiaj` qoejc pda
naoqhpo pk aopei]pa MDH r]hqao ]p pda ia]oqna harah+ ^qp ejopa]` nalknpo pda naoqhpo ej @llaj`et @9
@``epekj]h @j]huoeo kb MDH Rqnrauo

0%+%( 2[[XNTL\TXW MP\_PPW ?6; GLU]P[ LWO ;W[\LUUPO >PL[]ZP[1 APZNPW\LRP XQ 3TUU

DL^TWR[

Sk aopei]pa MDHo ]p pda ia]oqna harah+ MLQ ]ooecja` ] lknpekj kb ] ceraj MDH r]hqa pk ]j ej`ere`q]h
ia]oqna ^]oa` kj pda ]ran]ca ajancu ^ehh o]rejco bkn sde_d pda ia]oqna eo naolkjoe^ha- Sdeo iapdk` d]o
]hok ^aaj qoa` bkn pda 2001 California Low Income Public Purpose Test (LIPPT) report for the Reporting
Requirements Manual (RRM) Working Group Cost Effectiveness Committee 'Sa_L]ngap Vkngo+ RDQ@
]j` Lac`]h @ook_e]pao+ 1//0(-

Bkilqp]pekj kb `khh]n r]hqao bkn ] ola_ebe_ MDH ^acejo sepd _]h_qh]pejc pda ]ran]ca lknpekj kb ^ehh o]rejco
]ppne^qpa` pk a]_d ia]oqna bkn ]j ej`ere`q]h MDH- @o ] benop opal+ pda MLQ pa]i i]`a ] `apaniej]pekj
sdapdan ] ia]oqna na]okj]^hu _kjpne^qpao pk ]j ej`ere`q]h MDH- Ekn at]ilha+ ]en oa]hejc+ _kkhejc
amqeliajp+ `kkn+ ejoqh]pekj+ sej`ks+ ]j` sa]pdanev]pekj ia]oqnao _kjpne^qpa pk _d]jcao ej kqpoe`a jkeoa
da]n` ejoe`a pda dkia-

043
Matp+ pda pa]i _]h_qh]pa` pda ]ran]ca lan_ajp]ca kb ^ehh o]rejco bkn a]_d

ia]oqna pd]p _kjpne^qpao pk ]j MDH- Ekn at]ilha+ ]en oa]hejc nalnaoajpo+ kj ]ran]ca+ 7$ kb pda ^ehh
o]rejco kb ia]oqnao pd]p _kjpne^qpa pk Sdani]h Bkibknp+ sdeha da]pejc ouopaio nalnaoajp 28$ kb pdkoa
^ehh o]rejco; _ki^eja`+ ]hh kb pda ia]oqnao oqi pk 0//$ kb pda ^ehh o]rejco ]ook_e]pa` sepd a]_d MDH-

043
Djm oc` LJG n\hkg`+ oc` ajggjrdib h`\npm`n r`m` ijo di^gp_`_ di ocdn \i\gtndn9 _jjmn+ c`\odib ^jiomjgn+ kdk` rm\k+ cjo r\o`m o\if rm\k+ kjjg

odh`m \i_ a\p^`o \`m\ojmn- Djm oc` JG n\hkg`+ oc` ajggjrdib h`\npm`n r`m` ijo di^gp_`_ di oc` \i\gtndn9 ^jjgdib ntno`hn+ c`\odib \i_ ^jjgdib
ntno`hn+ c`\odib \i_ cjo r\o`m ntno`hn+ c`\odib ^jiomjgn+ ?A ntno`h ndudib+ kjjg odh`m+ \i_ cjo r\o`m o\if rm\k- Ucdg` oc`n` h`\npm`n
m`\nji\]gt ^jiomd]po` oj n`q`m\g LCGn+ np^c \n ^jhajmo jm kmjk`mot q\gp`+ oc` h`\npm`n r`m` `doc`m ijo dino\gg`_ di \it cjh`n di^gp_`_ di ocdn
nop_t jm n\qdibn _\o\ \o oc` h`\npm` g`q`g r`m` ijo \q\dg\]g`-
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9. Participant NEIs Estimated from Surveys—Occupants

8,1/

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

K]op+ pda pa]i iqhpelhea` pda ]ran]ca lan_ajp]ca kb ^ehh o]rejco ^u pda ]ran]ca MDH r]hqa pk aopei]pa ]j
MDH r]hqa bkn a]_d ia]oqna-

@o ehhqopn]pa` ej S]^ha 8,0/ ]j` S]^ha 8,00+ pda ]ppne^qpekj kb MDH r]hqao pk ia]oqnao ^u jkj, ]j` hks,
ej_kia l]npe_el]jpo nara]ho pd]p oaran]h ia]oqnao pule_]hhu ]__kqjp bkn pda ^qhg kb `khh]n ^ajabepo bkn ]
l]npe_qh]n MDH9 da]pejc ouopaio+ ejoqh]pekj+ sa]pdanev]pekj ia]oqnao+

044
]j` ]en oa]hejc- Hj ^kpd pda jkj,

hks,ej_kia ]j` hks,ej_kia o]ilha+ pda h]ncaop ]^okhqpa `khh]n r]hqa ^ajabep bnki ejop]hha` ia]oqnao eo
bkqj` ej pda lnklanpu r]hqa MDH- Sda jkj,hks,ej_kia o]ilha aopei]pa` ]j MDH r]hqa kb #0+887 ]j` hks,
ej_kia naolkj`ajpo ]j MDH r]hqa kb #838- Sda ejop]hha` da]pejc ouopaio+ ejoqh]pekj ]j` ]``epekj]h ]en
oa]hejc ]__kqjpo bkn #0+082 kb pda lnklanpu r]hqa MDH bkn jkj,hks,ej_kia l]npe_el]jpo ]j` #507 ej r]hqa
pk hks,ej_kia l]npe_el]jpo+ kn 5/$ ]j` 54$ kb pda pkp]h ]jjq]h lnklanpu r]hqa MDH naola_perahu- Sdani]h
_kibknp ]j` amqeliajp i]ejpaj]j_a ]hok `anera ] h]nca MDH `khh]n r]hqa bnki l]npe_el]pekj ej r]nekqo O@
lnkcn]io- Ga]pejc ouopaio+ ]en oa]hejc+ ejoqh]pekj+ ]j` r]nekqo sa]pdanev]pekj lnkcn]io d]ra pda
cna]paop eil]_p+ ] ^ajabep pk pda pdani]h _kibknp MDH ej ^kpd o]ilhao- Ga]pejc ouopai ia]oqnao lnkre`a
pda cna]paop ^ajabep ej pda amqeliajp i]ejpaj]j_a MDH-

Kkkgejc ikna _hkoahu ]p pda jkj,hks,ej_kia o]ilha 'S]^ha 8,0/(+ ep eo are`ajp pd]p da]pejc ouopaio
]_nkoo pda r]nekqo MDHo lnkre`a pda h]ncaop lan_ajp]ca ]j` ]jjq]h `khh]n ^ajabep- Hjoqh]pekj ia]oqnao
lnkre`a pda oa_kj` h]ncaop ]``epekj]h ^ajabep kn nkqcdhu 1/$ kb pda pkp]h MDH r]hqa bkn a]_d MDH
_kjpne^qpekj- Eej]hhu+ pda sa]pdanev]pekj ia]oqna+ sde_d nalnaoajpo lnkcn]i harah n]pdan pd]j ia]oqna
harah o]rejco bkn M]pekj]h Fne` ]j` Aangodena c]o lnkcn]i l]npe_el]jpo+ _kjpne^qpao oeieh]nhu pk pda MDHo
]o `e` ejoqh]pekj- Va]pdanev]pekj _kjpne^qpekjo n]jca bnki 08$ pk 25$ kb pda ]jjq]h ^ehh o]rejco bkn pda
MDHo kn #0 pk #14 ej ]jjq]h ^ajabep-

Sda hks,ej_kia o]ilha atde^epo ] oeieh]n `eopne^qpekj kb MDH ^ajabepo sepd okia jkp]^ha at_alpekjo 'S]^ha
8,0/(- Ekn at]ilha+ ]en oa]hejc ia]oqnao cajan]hhu nalnaoajp pda decdaop lan_ajp]ca kb ^ehh o]rejco+
bkhhksa` ^u ejoqh]pekj ia]oqnao- @en oa]hejc nalnaoajpo pda h]ncaop lan_ajp]ca kb ^ehh o]rejco bkn jkeoa
na`q_pekj ]p 44$ kb pda MDH kn r]hqa` ]p #05 ]jjq]hhu- @jkpdan i]nga` `ebbanaj_a bnki jkj,hks,ej_kia
l]npe_el]jpo eo pda _kjpne^qpekj kb pda hecdpejc ia]oqna pk pda lnklanpu r]hqa MDH- Kecdpejc ]__kqjpo bkn
13$ kb pda pkp]h lnklanpu r]hqa MDH ]j` ] #115 kja,peia ^ajabep bkn pda hks,ej_kia o]ilha sdeha pda jkj,
hks,ej_kia o]ilha kjhu `anerao 4$ kb pkp]h ^ajabep bnki hecdpejc 'kn #86 ej `khh]n panio(-

044
Rc` wU`\oc`mdu\odjix h`\npm` m`km`n`ion oc` kmjbm\h g`q`g n\qdibn ajm L\odji\g Emd_ \i_ @`mfncdm` E\n ^pnojh`mn; n\qdibn _\o\ ajm oc`

di_dqd_p\g h`\npm`n dino\gg`_ r`m` ijo \q\dg\]g` ajm oc`n` kmjbm\hn
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d/b/a National Grid
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9. Participant NEIs Estimated from Surveys—Occupants
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Sdeo ar]hq]pekj ]ppailpa` ]j ]hpanj]pera iapdk` kb aopei]pejc l]npe_el]jp lanola_pera da]hpd ^ajabepo}re]
na`q_pekjo ej oe_g `]uo ]ppne^qpa` pk pda ajancu abbe_eaj_u napnkbepo+ ]o sahh ]o ok_eap]h ^ajabepo re] na`q_a`
ia`e_]h _kopo bhksejc bnki na`q_a` ej_e`aj_a kb da]p opnaoo+ dulkpdanie]+ ]j` ]opdi]- Aa_]qoa kb pda
atpnaiahu oi]hh jqi^an kb naolkj`ajpo nalknpejc lnkcn]i ej`q_a` _d]jcao ej da]hpd+ MLQ `kao jkp
na_kiiaj` qoejc naoqhpo bnki pdeo iapdk`- Eej`ejco ]na nalknpa` ej @llaj`et @-5 ]j` @-6- MLQ `e` jkp
bej` _kjrej_ejc are`aj_a kb i]fkn da]hpd abba_po ej panio kb ]opdi]+ da]p opnaoo+ ]j` dulkpdanie]-
Gksaran+ ^a_]qoa kb pda lkpajpe]h da]hpd eil]_po kb ajancu abbe_eaj_u+ MLQ na_kiiaj`o nareasejc pda
naoqhpo kb pda _qnnajp ar]hq]pekj kb pda j]pekj]h V@O sdaj pda bej`ejco ^a_kia ]r]eh]^ha- U]hqao bkn
l]npe_el]jp ]j` ok_eap]h da]hpd ^ajabepo iecdp ^a `anera` bnki pdaoa bej`ejco kj_a pda opq`u eo _kilhapa
'Sanjao ap ]h-+ 1//6(-

Qaolkj`ajpo sana ]oga` pk lnkre`a pda jqi^an kb dkqoadkh` iai^ano ej pdnaa `ebbanajp ]ca cnkqlo-
Nran]hh+ pda KH naolkj`ajpoy dkqoadkh`o ]na ikna hegahu pk ^a ah`anhu+ sepd ja]nhu d]hb kb naolkj`ajpo
'38$( nalknpejc d]rejc ] iai^an kb pda dkqoadkh` pd]p eo 54 ua]no kn kh`an _kil]na` pk 18$ kb MKH
dkqoadkh`o- @hok+ pda ]ran]ca MKH dkqoadkh` eo ohecdphu h]ncan pd]j pda KH dkqoadkh`+ sepd ]j ]ran]ca kb
1-7 pkp]h dkqoadkh` iai^ano _kil]na` pk 1-2 bkn KH dkqoadkh`o- Sda i]fknepu kb ^kpd pda KH ]j` pda MKH
naolkj`ajpo '58$ ]j` 52$ naola_perahu( d]` jk dkqoadkh` iai^ano kb 07 ua]no kh` kn ukqjcan+ ^qp+
]ikjc pdkoa dkqoadkh`o sepd _deh`naj+ ikop d]` kja pk pdnaa _deh`naj herejc ej pda dkia '15$ KH ]j`
24$ MKH(+ ^qp kjhu hks,ej_kia dkqoadkh`o d]` ikna pd]j pdnaa _deh`naj herejc ej pda dkia '2$(- Lkna
pd]j kja,pden` '26$( kb pda KH naolkj`ajpo+ ^qp kjhu kja,bebpd kb pda MKH naolkj`ajpo+ d]` jk dkqoadkh`
iai^ano ^apsaaj pda ]cao kb 08 ]j` 53+ sdeha kran kja,d]hb '43$( kb pda KH naolkj`ajpo ]j` pdnaa,
mq]npano kb pda MKH naolkj`ajpo nalknpa` ^apsaaj kja ]j` pdnaa dkqoadkh` iai^ano ej pdeo ]ca cnkql-

Table 9-12. Ages of Household Members

18 years or
younger

19 to 64 years 65 or older
Total number of

household
members

Non-
LI

LI
Non-

LI
LI

Non-
LI

LI Non-LI LI

Sample size 209 210 209 10/ 209 210 209 210

W`mj 52$ 58$ 1/$ 26$ 6/$ 38$ /$ /$

Mi` oj ocm`` 24$ 15$ 64$ 43$ 18$ 38$ 57$ 66$

Djpm oj nds /$ 2$ 3$ 2$ /$ /$ 2/$ 1/$

BI.P`apn`_ 0$ 1$ 0$ 1$ 0$ 1$ 1$ 2$

K`\i /-5 / -5 0-6 0-0 /-4 /-5 1-7 1-2

@hpdkqcd ikop naolkj`ajpo ej ^kpd o]ilhao ksj pdaen dkiao+ ] oeva]^ha lnklknpekj kb KH naolkj`ajpo
najp pdaen dkia '06$(-
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9. Participant NEIs Estimated from Surveys—Occupants
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Table 9-13. Home Ownership

Non-low-
income Low-income

Sample size 209 213

Mri cjh` 88$ 72$

P`io cjh` 0$ 06$

Nran pdnaa,mq]npano '66$( kb pda KH naolkj`ajpo ]j` ja]nhu jeja kqp kb paj MKH naolkj`ajpo '77$( hera ej
`ap]_da`+ oejcha,b]iehu dkiao- Kaoo pd]j 4$ kb a]_d cnkql herao ej h]ncan ^qeh`ejco sepd bera kn ikna
qjepo-

Table 9-14. Type of Building

Non-low-
income Low-income

Sample size 209 213

B`o\^c`_ ndibg`,a\hdgt cjh` 77$ 66$

Rjricjpn`._pkg`s 4$ 7$

Rrj,oj,ajpm a\hdgt ]pdg_dib 4$ 8$

N\mo ja \ ]pdg_dib rdoc adq` jm hjm` pidon 0$ 3$

Kj]dg` cjh` /$ 0$

BI.P`apn`_ /$ 0$

MKH naolkj`ajpo ]na ikna hegahu pk hera ej h]ncan dkiao+ sepd _hkoa pk kja,d]hb '36$( kb pda MKH
naolkj`ajpo herejc ej dkiao 1+/// omq]na baap kn h]ncan+ sdana]o fqop kran kja,mq]npan '16$( kb KH
naolkj`ajpo hera ej dkiao pdeo oeva- Sda ikop _kiikj dkia oeva bkn ^kpd cnkqlo s]o ^apsaaj 0+4//
]j` 0+888 omq]na baap+ sepd _hkoa pk psk kqp kb bera ej pda KH cnkql+ ]j` ]^kqp pdnaa kqp kb paj ej pda MKH
cnkql+ nalknpejc pd]p pdaen dkia s]o ej pdeo n]jca- @^kqp kja,mq]npan kb naolkj`ajpo '15$ kb pda KH
naolkj`ajpo ]j` 12$ kb pda MKH naolkj`ajpo( hera` ej dkiao kb basan pd]j 0+4// omq]na baap-
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9. Participant NEIs Estimated from Surveys—Occupants
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Table 9-15. Size of Home*

)Qaolkj`ajpo sdk o]e` z`kjyp gjks{ kn znabqoa`{ pk pdeo mqaopekj sana ]oga` pda jqi^an kb
nkkio ej pdaen dkia- Mqi^an kb nkkio s]o pdaj _kjranpa` pk omq]na baap bkn pdaoa naolkj`ajpo
qoejc pda ]ooqilpekj pd]p pda ]ran]ca nkki eo 2// omq]na baap-

Sda MKH naolkj`ajpo nalknpa` decdan haraho kb a`q_]pekj pd]j `e` pda KH naolkj`ajpo- Vdana]o 30$ kb KH
naolkj`ajpo d]` jk ikna pd]j ] decd o_dkkh a`q_]pekj+ kjhu 01$ MKH naolkj`ajpo ]pp]eja` jk ikna pd]j
] decd o_dkkh `elhki]- @hok+ kjhu 23$ kb pda KH naolkj`ajpo d]` _kilhapa` _khhaca kn
cn]`q]pa.lnkbaooekj]h o_dkkh+ sdeha ja]nhu pdnaa,mq]npano '62$( kb pda MKH naolkj`ajpo sdk d]` `kja ok-

Sda necdp,ikop _khqij odkso pda a`q_]pekj]h ]pp]ejiajp haraho bkn pda kran]hh L@ lklqh]pekj ]cao 14
ua]no ]j` kh`an+ ]o _khha_pa` pdnkqcd pda @iane_]j Bkiiqjepu Rqnrau ]j` nalknpa` ^u pda TR Bajoqo
Aqna]q-

052
Hj panio kb a`q_]pekj]h ]pp]ejiajp+ pda KH naolkj`ajpo ]lla]n pk ^a ikna oeieh]n pk pda L@

lklqh]pekj ]o ] sdkha pd]j iecdp ^a atla_pa`+ ceraj pdaen hks,ej_kia op]pqo- Bkil]na` pk pda L@
lklqh]pekj+ pda KH cnkql eo ohecdphu less hegahu pk d]ra ] haoo,pd]j,decd,o_dkkh a`q_]pekj '0/$ bkn pda KH
cnkql ]j` 01$ bkn L@(+ okiasd]p more hegahu pk d]ra cn]`q]pa` bnki decd o_dkkh '20$ ]j` 16$ bkn pda
KH cnkql ]j` L@ naola_perahu(+ ]j` ohecdphu more hegahu pk d]ra okia _khhaca ^qp jk `acnaa '07$ ]j`
05$(- Gksaran+ pdau sana ]hok ohecdphu less hegahu pk ^a ] _khhaca cn]`q]pa '08$ ranoqo 11$( kn pk d]ra ]
cn]`q]pa kn lnkbaooekj]h `acnaa '02$ ranoqo 05$(-

052
Sido`_ Qo\o`n @pm`\p ja oc` A`inpn- 1//8- 2005-2009 American Community Survey 5-Year Estimates.

cook9..a\^oadi_`m-^`inpn-bjq.n`mqg`o.?BNR\]g`>[]h=t%,b`j[d_=/3///SQ14%,lm[i\h`=?AQ[1//8[4VP[E//[BN4VP1%,
_n[i\h`=?AQ[1//8[4VP[E//[%,[g\ib=`i%,[nn`=ji

Square Feet
Non-low-
income Low-income

Sample size 209 210

J`nn oc\i 0+4// 12$ 15$

0+4// { 0+888 18$ 26$

1+/// { 1+388 14$ 06$

1+4// { 1+888 00$ 5$

2+/// { 3+/// 5$ 2$

3+/// { 3+888 1$ /$

4+/// jm hjm` 0$ 0$

Bjixo fijr.m`apn`_ 1$ 0/$
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Table 9-16. Level of Education

)D`q_]pekj haraho bkn pda op]pa kb L]oo]_dqoappo ]o aopei]pa` ^u pda Tjepa` Rp]pao Aqna]q kb pda Bajoqoyo 1//4 pk

1//8 @iane_]j Bkiiqjepu Rqnrau- dppl9..b]_pbej`an-_ajoqo-ckr.oanrhap.@COS]^ha?\^i=u%,
cak\e`=/3///TR14%,mn\j]ia=@BR\1//8\4XQ\F//\CO4XQ1%,`o\j]ia=@BR\1//8\4XQ\F//\%,
\h]jc=aj%,\ooa=kj
)) Qalknpa` ]o Oan_ajp sepd @ook_e]payo Cacnaa ej Sda @iane_]j Bkiiqjepu Rqnrau
))Sda @BR `e` jkp ej_hq`a zokia cn]`q]h o_dkkh{ ]o ]j a`q_]pekj]h _]packnu-
)))Oan_ajpo bkn pda a`q_]pekj]h _]packneao ]^kra ]na ^]oa` kjhu kj pdkoa sdk c]ra ] r]he` naolkjoa+ ]j` pdanabkna
oqi pk 0//$- Sda lan_ajp sdk o]e` z`kjyp gjks{ kn znabqoa{ ]na odksj ej pdeo nks-

Nran]hh+ KH naolkj`ajpo ]lla]n pk ^a kh`an pd]j MKH naolkj`ajpo- Ekn KH naolkj`ajpo+ pda ikop bnamqajphu
nalknpa` ]ca n]jca s]o oetpu,bera ua]no ]j` kh`an '34$(; bkn pda MKH naolkj`ajpo+ pda ikop bnamqajphu
nalknpa` n]jca s]o bebpu,bera pk oetpu,bera ua]no- Hj ]``epekj+ MKH naolkj`ajpo sana ikna hegahu pk ^a
ukqjcan+ sepd kran kja,mq]npan '17$( kb MKH naolkj`ajpo ^apsaaj 14 ]j` 33 ua]no kh` sdeha kjhu 04$ kb
pda KH naolkj`ajpo sdk sana kb pdeo ]ca n]jca-

Akpd pda MKH ]j` KH cnkqlo ]na ]hok kh`an pd]j pda L@ lklqh]pekj ]o ] sdkha+ l]npe_qh]nhu bkn pda KH
lklqh]pekj- Sda KH lklqh]pekj d]o iq_d oi]hhan lnklknpekjo kb laklha qj`an 24 ]j` h]ncan lnklknpekjo kb
laklha kran 54- Sda MKH d]o ] oi]hhan lnklknpekj kb laklha qj`an pda ]ca kb 24 ]j` iq_d decdan
lnklknpekj kb laklha ]ca 44 pk 53-

Degree attained
Non-low-
income Low-income

MA (US
Census)*

Sample size 210 209 4,416,135

J`nn oc\i cdbc n^cjjg 0$ 0/$ 01$

Fdbc n^cjjg bm\_p\o` 'di^gp_`n ECB( 00$ 20$ 16$

R`^cid^\g jm om\_` n^cjjg bm\_p\o`; ?nnj^d\o`n B`bm`` 2$ 5$ 05$))

Qjh` ^jgg`b`+ ij _`bm`` 02$ 07$ 05$

Ajgg`b` bm\_p\o` 21$ 08$ 11$

Qjh` bm\_p\o` n^cjjg 4$ 1$ )))

Em\_p\o` jm kmja`nndji\g _`bm`` 24$ 02$ 05$

Bjixo fijr.m`apn`_ 0$ 0$ [
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9. Participant NEIs Estimated from Surveys—Occupants
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Table 9-17. Age of Respondent

) @ca bkn pda lklqh]pekj kb pda op]pa L]oo]_dqoappo ]o aopei]pa` ^u pda Tjepa` Rp]pao Aqna]q kb pda Bajoqoyo 1//4
pk 1//8 @iane_]j Bkiiqjepu Rqnrau- dppl9..b]_pbej`an-_ajoqo-ckr.oanrhap.@COS]^ha?\^i=u%,cak\e`=/3///TR14%,
mn\j]ia=@BR\1//8\4XQ\F//\CO4XQ4%,`o\j]ia=%,\h]jc=aj%,na`kKkc=b]hoa
))Oklqh]pekj kb pda op]pa kb L]oo]_dqoappo heiepa` pk pdkoa 1/ ua]no kn kh`an bkn lqnlkoao kb _kil]neokj pk oqnrau
naolkj`ajpo
)))Qabha_po pda lan_ajp kb lklqh]pekj pd]p eo 1/,13-
))))Oan_ajpo bkn pda ]ca _]packneao ]^kra ]na ^]oa` kjhu kj pdkoa sdk c]ra ] r]he` naolkjoa+ ]j` pdanabkna oqi pk
0//$- Sda lan_ajp sdk o]e` z`kjyp gjks{ kn znabqoa{ ]na odksj ej pdeo nks-

Sda naoqhpo kb ] mqaopekj ]ogejc ]^kqp dkqoadkh` ej_kia _kjbeni pd]p pda MKH naolkj`ajpo d]ra decdan
ej_kia haraho+ kran]hh+ pd]j pda KH naolkj`ajpo- Vdana]o ja]nhu kja,d]hb '36$( kb pda KH naolkj`ajpo
nalknpa` ej_kiao kb #14+/// kn haoo+ kjhu bkqn lan_ajp kb pda MKH naolkj`ajpo `e` ok- Hj ]``epekj+ haoo
pd]j paj lan_ajp '7$( kb pda KH naolkj`ajpo+ ranoqo ja]nhu kja,d]hb '36$( kb pda KH naolkj`ajpo+ nalknpa`
ej_kiao kb #64+/// kn decdan-

Sda KH cnkql ]hok d]o hksan ej_kia haraho pd]j pda lklqh]pekj kb L]oo]_dqoappo ]o ] sdkha9 Lkna pd]j
kja,d]hb '44$( kb pda KH naolkj`ajpo sdk c]ra r]he` naolkjoao nalknpa` dkqoadkh` ej_kiao kb #14+///
kn haoo+ ranoqo kjhu 1/$ sdk nalknpa` ej_kiao pdeo hks ej pda L@ lklqh]pekj- @hok+ sdeha kjhu kja ej paj
KH naolkj`ajpo nalknpa` dkqoadkh` ej_kiao kb #64+/// kn ikna+ ikna pd]j bkqn peiao pd]p i]ju '32$(
nalknpa` oq_d ej_kiao ej pda L@ lklqh]pekj

Age range
Non-low-
income

Low-
income

MA (US
Census)*

Sample size 209 210 4,857,420**

07 oj 13 /$ /$ 8$)))

14 oj 23 7$ 3$ 06$

24 oj 33 1/$ 00$ 1/$

34 oj 43 08$ 1/$ 10$

44 oj 53 2/$ 07$ 04$

54 jm jq`m 12$ 34$ 07$

Bjixo fijr.m`apn`_ )))) 0$ 0$ [[
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9. Participant NEIs Estimated from Surveys—Occupants
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Table 9-18. Household Income

) Hj_kia haraho bkn pda op]pa kb L]oo]_dqoappo ]o aopei]pa` ^u pda Tjepa` Rp]pao Aqna]q kb pda Bajoqoyo
1//4 pk 1//8 @iane_]j Bkiiqjepu Rqnrau- dppl9..b]_pbej`an-_ajoqo-ckr.oanrhap.@COS]^ha?\^i=u%,
cak\e`=/3///TR14%,mn\j]ia=@BR\1//8\4XQ\F//\CO4XQ2%,`o\j]ia=@BR\1//8\4XQ\F//\%,\h]jc=aj%,
na`kKkc=b]hoa%,\ooa=kj

))Oan_ajpo bkn pda ej_kia _]packneao ]^kra ]na ^]oa` kjhu kj pdkoa sdk c]ra ] r]he` naolkjoa+ ]j` pdanabkna oqi
pk 0//$- Sda lan_ajp sdk o]e` z`kjyp gjks{ kn znabqoa{ ]na odksj ej pdeo nks-

Ssk,pden`o kb pda KH naolkj`ajpo '56$( sana skiaj+ sdana]o pda i]fknepu kb pda MKH naolkj`ajpo '48$(
sana iaj- Sdeo eo _kjoeopajp sepd ^nk]`an `aikcn]lde_ l]ppanjo kb dkqoadkh`o da]`a` ^u skiaj ^aejc
ikna hegahu pk ^a _kjoe`ana` hks,ej_kia pd]j dkqoadkh`o da]`a` ^u i]hao-

Table 9-19. Gender

Household income
Non-low-
income Low-income

MA (US
Census)*

Sample size 209 210 2,465,654

#03+888 jm g`nn 0$ 18$ 01$

#04+/// oj #14+/// 3$ 15$ 7$

#14+/// oj #23+888 6$ 02$ 7$

#24+/// oj #38+888 0/$ 03$ 00$

#4/+/// oj #63+888 11$ 6$ 06$

#64+/// oj #88+888 13$ 4$ 03$

#0//+/// oj #038+888 1/$ 3$ 05$

#04/+/// jm hjm` 02$ 0$ 02$

Bjixo fijr.m`apn`_)) 07$ 04$ ,,

Non-low-income Low-income

Sample size 209 210

D`h\g` 30$ 56$

K\g` 48$ 22$
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10. PARTICIPANT NEIs ESTIMATED FROM SURVEYS—OWNERS OF
LOW-INCOME RENTAL HOUSING

Hj ]``epekj pk oqnrauejc k__ql]jpo kb dkiao napnkbeppa` pdnkqcd pda O@oy lnkcn]io+ sa oqnraua` 10
ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc _kj_anjejc 16 hks,ej_kia najp]h b]_ehepeao '_kjp]ejejc
ikna pd]j 6+/// dkqoejc qjepo(+ re] _kilqpan,]ooeopa` pahaldkja ejpanreasejc- Bkil]na` pk pda k__ql]jp
oqnrau+ oi]hhan lan_ajp]cao kb ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc ^aheara pda napnkbepo
lnkre`a MDHo- Gksaran+ okia kb pda MDHo+ l]npe_qh]nhu na`q_a` i]ejpaj]j_a _kopo ]ook_e]pa` sepd
hecdpejc ]j` ej_na]oa` `qn]^ehepu kb pda lnklanpu+ lnkre`a oq^op]jpe]h ^ajabepo-

Sda MDH ikop bnamqajphu nac]n`a` ]o lkoepera s]o lighting maintenance+ sepd 7/$ kb naolkj`ajpo
nalknpejc na`q_a` i]ejpaj]j_a bkn pda jas hecdpejc pd]p s]o ejop]hha`- Hj ]``epekj+ kran psk kqp kb bera
naolkj`ajpo '31$( o]e` pd]p pda eilnkraiajpo d]` naoqhpa` ej ej_na]oa` `qn]^ehepu kb pdaen ^qeh`ejco- Kaoo
pd]j kja,pden` kb naolkj`ajpo _kjoe`ana` pda kpdan MDHo pk ^a lkoepera; ]llnktei]pahu kja,pden` '20$(
nalknpa` basan paj]jp _kilh]ejpo+ ]llnktei]pahu kja,mq]npan '12$( nalknpa` ]j atla_pa` ej_na]oa ej
lnklanpu r]hqa+ kja,oetpd '04$( nalknpa` ej_na]oa` i]ngap]^ehepu+ ^qp jkja nalknpa` ] lkoepera eil]_p kj
paj]jp pqnjkran-

MDH r]hqao ]na nalknpa` kj ] lan ^qeh`ejc ^]oeo ej Eecqna 0/,0 ]j` kj ] lan dkqoejc qjep ^]oeo ej Eecqna
0/,1- Sda ikop decdhu r]hqa` MDH ^u pda ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc s]o
na`q_a` _kopo ]ook_e]pa` sepd hecdpejc i]ejpaj]j_a sepd ] ia]j ]jjq]h r]hqa kb #1+816 lan ^qeh`ejc ]j`
#55-62 lan dkqoejc qjep+ bkhhksa` ^u ej_na]oa` `qn]^ehepu kb pdaen ^qeh`ejc kn lnklanpu+ sepd ] ia]j ]jjq]h
r]hqa kb #0+/54 lan ^qeh`ejc ]j` #25-74 lan dkqoejc qjep- Hilnkra` i]ngapejc+ amqeliajp i]ejpaj]j_a+
lnklanpu r]hqa 'kja,peia ^ajabep( ]j` paj]jp _kilh]ejpo sana ]hh r]hqa` ]p #14/ ] ua]n kn haoo lan ^qeh`ejc
]j` qj`an #1/ lan qjep- Nja MDH+ na`q_a` paj]jp pqnjkran+ s]o r]hqa` ]p #/ bkn ]hh naolkj`ajpo-
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing
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Figure 10-1. Owners and Managers of Low-income Rental Housing Valuation of NEIs. Per Building
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Figure 10-2. Owners and Managers of Low-income Rental Housing Valuation of NEIs. Per Unit
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing
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Va ]oga` ksjano ]j` i]j]cano kb iqhpeb]iehu hks,ej_kia dkqoejc sdapdan pdau pdkqcdp pda ajancu
abbe_eaj_u kb pdaen lnklanpu d]` _d]jca` oej_a pda ia]oqnao sana ejop]hha`- Lkna pd]j aecdp kqp kb paj
'71$( o]e` ep s]o ikna abbe_eajp pd]j ^abkna+ sdeha kja kqp kb oet '04$( o]e` pda abbe_eaj_u d]` jkp
_d]jca` 'S]^ha 0/,0(- Mk ksjano ]j` i]j]cano pdkqcdp pda ^qeh`ejc s]o haoo abbe_eajp-

Table 10-1. Owners’ Perception of Building’s Energy Efficiency after Improvements

Owners &
Managers, LI Rental

Housing

Sample size 27

Kjm` `aad^d`io 71$

J`nn `aad^d`io /$

Q\h` `aad^d`i^t 04$

BI.P`apn`_ 3$

Hj naolkjoa pk ] mqaopekj ]ogejc sdapdan pdau d]` jkpe_a` ]ju _d]jcao ej pdaen ajancu ^ehho oej_a pda
ia]oqnao sana ejop]hha`+ ja]nhu bkqn kqp kb paj ^qeh`ejc ksjano '26$( nalknpa` pd]p pda ^ehho d]`
`a_na]oa`+ sdeha ]llnktei]pahu kja,mq]npan '15$( o]e` pda ^ehho d]` jkp _d]jca` 'S]^ha 0/,1(- Ma]nhu
bkqn kqp kb paj '26$( `e` jkp gjks sdapdan pda ^ehho d]` _d]jca`; lnaoqi]^hu+ i]ju kb pdaoa ksjano `k
jkp oaa pda ^ehho ^a_]qoa pda paj]jpo l]u pdai `ena_phu-

Table 10-2. Energy Bill Changes Noticed by Owners

Owners &
Managers, LI Rental

Housing

Sample size 27

Jjr`m ]dggn 26$

Fdbc`m ]dggn /$

Lj ^c\ib` di ]dggn 15$

Bjixo fijr 26$
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing
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Qaolkj`ajpo sdkoa paj]jpo l]e` pdaen ajancu ^ehho `ena_phu 'jeja ksjano kn 22$ kb ]hh ksjano( sana ]hok
]oga` sdapdan pdaen paj]jpo d]` pkh` pdai ]^kqp ]ju _d]jcao ej pdaen ^ehho 'S]^ha 0/,2(- Nb pda bera
naolkj`ajpo sdkoa paj]jpo d]` iajpekja` pda ^ehho+ bkqn o]e` pd]p pda ^ehho sana hksan oej_a pda
ia]oqnao sana ejop]hha`-

Table 10-3. Energy Bill Changes Mentioned by Tenants to Owners

'@\n`9 Mri`mn rcjn` o`i\ion k\t oc`dm jri `i`mbt ]dggn(

Number of Owners &
Managers, LI Rental

Housing

Sample size 9

Jjr`m ]dggn 3

Fdbc`m ]dggn /

Lj ^c\ib` di ]dggn 0

R`i\ion c\q` ijo h`iodji`_ ]dggn 3
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing

0/,4

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Qaolkj`ajpo sana pdaj ]oga` ]^kqp ]ju _kiiajpo pdaen paj]jpo iecdp d]ra i]`a pk pdai ]^kqp pda
eil]_po kb pda ia]oqnao pd]p sana ejop]hha`- Nran kja,d]hb '41$( o]e` pd]p pdaen paj]jpo iajpekja` pd]p
pdaen ^ehho d]` `a_na]oa` 'S]^ha 0/,3(- @^kqp kja kqp kb paj naolkj`ajpo '00$( nalknpa` pd]p pdaen paj]jpo
sana lha]oa` sepd pda jas nabnecan]pkno pd]p sana ejop]hha`- @__kn`ejc pk pda h]j`hkn`o ]j` i]j]cano+
kpdan lkoepera eil]_po iajpekja` ^u paj]jpo ej_hq`a pdani]h _kibknp+ hkjcan,h]opejc ^qh^o+ eilnkra`
amqeliajp+ ]j` haoo amqeliajp jkeoa- Mac]pera eil]_po iajpekja` ^u paj]jpo ej_hq`a `a_na]oa`
nahe]^ehepu kb amqeliajp '00$(+ pkk iq_d peia bkn pda hecdpo pk _kia kj '3$(+ ]j` pd]p pda hecdpo sana aepdan
pkk ^necdp kn pkk `ei '3$(-

Table 10-4. Tenants’ Comments to Owners about Impacts of Improvements

NEI

Sample size 27

Jjr`m `i`mbt ]dggn 41$

Gi^m`\n`_ m`gd\]dgdot ja `lpdkh`io 00$

Ng`\n`_ rdoc i`r m`amdb`m\ojmn 00$

Kjm` ^jhajmo\]g` o`hk`m\opm` 6$

@pg]n g\no gjib`m 6$

Ghkmjq`_ gdbcodib 3$

J`nn `lpdkh`io ijdn` 3$

R\f`n ojj gjib ajm gdbcon oj ^jh` ji 3$

Ljdnd`m `lpdkh`io 3$

Jdbcodib ojj ]mdbco jm ojj _dh 3$

Moc`m ^jhh`ion 3$

Lj ^jhh`ion /$
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing
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Sda ksjano sana ]oga` sdapdan pdau d]` lanokj]hhu jkpe_a` ]ju lkoepera kn jac]pera eil]_po kb pda
ejop]hhiajpo+ kpdan pd]j _d]jcao ej ajancu ^ehho- Mejapaaj lan_ajp kb ksjano iajpekja` pd]p pda hecdpo
sana ^necdpan ]j` 00$ o]e` pd]p pd]p pda hecdpo namqena` haoo i]ejpaj]j_a 'S]^ha 0/,4(-

053
Npdan lkoepera

eil]_po iajpekja` ^u naolkj`ajpo ej_hq`a pd]p pdaen paj]jpo sana i]`a ikna ]s]na kb ajancu abbe_eaj_u
'6$(+ pd]p pdaen paj]jpo ]llna_e]pa pda jas nabnecan]pkno '6$(+ pd]p pda jas amqeliajp kn ]llhe]j_ao sana
ikna nahe]^ha pd]j pda lnarekqo kjao '3$(+ ]j` pd]p pda pailan]pqna kb pda ^qeh`ejc s]o ikna _kibknp]^ha
pd]j ^abkna '3$(-

Table 10-5. Positive Impacts Noticed by Respondents

NEI

Sample size 27

@mdbco`m gdbcon 08$

J`nn gdbcodib h\dio`i\i^` 00$

R`i\ion hjm` \r\m` ja `i`mbt `aad^d`i^t 6$

R`i\ion \kkm`^d\o` i`r m`amdb`m\ojmn 6$

Ghkmjq`_ m`gd\]dgdot ja `lpdkh`io.\kkgd\i^`n 3$

Rc`mh\g ^jhajmo 3$

Moc`m ]`i`adon 3$

Bjixo fijr 11$

Lj ]`i`adon ijod^`_ 41$

Vdaj ]oga` ]^kqp ]ju jac]pera eil]_po kb pda ia]oqnao pd]p sana ejop]hha`+ ]^kqp pdnaa kqp kb bkqn
naolkj`ajpo '63$( o]e` pd]p pdau d]` jkp jkpe_a` ]ju jac]pera eil]_po 'S]^ha 0/,5(- @llnktei]pahu psk
kqp kb paj '08$( iajpekja` ej_na]oa` hecdpejc i]ejpaj]j_a+ ]j` haoo pd]j kja kqp kb paj '6$( iajpekja`
pd]p pdana s]o ian_qnu ej pda hecdp ^qh^o-

Table 10-6. Negative Impacts Noticed by Respondents

NEI

Sample size 27

Gi^m`\n`_ h\dio`i\i^` ajm gdbcodib) 08$

K`m^pmt di ]pg]n 6$

Moc`m i`b\odq` dhk\^on 6$

Bjixo fijr 3$

Lj i`b\odq` dhk\^on 63$

)Hj_na]oa` i]ejpaj]j_a ej_hq`ao _kop kb nalh]_aiajp ^qh^o ]j` `ebbe_qhpu bej`ejc pdai-

053
Rc` gdbcodib h\dio`i\i^` ]`i`ado gdf`gt \kkgd`n oj gdbcon di ^jhhji \m`\n \i_ oj pidon di rcd^c oc` g\i_gjm_ dn m`nkjind]g` ajm m`kg\^dib gdbco

]pg]n-
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing
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Aabkna sa ]oga` ksjano ]j` i]j]cano kb iqhpe,b]iehu ^qeh`ejco pk aopei]pa ] ikjap]nu r]hqa bkn pda
MDHo pdau atlaneaj_a` ej pdaen ^qeh`ejco+ sa ejmqena` sdapdan pdau d]` jkpe_a` pda eil]_p oej_a pda
abbe_eaj_u eilnkraiajpo+ ]o sahh ]o sdapdan pda eil]_p s]o lkoepera kn jac]pera- Ekn at]ilha+ bkn
marketability+ sa ]oga` naolkj`ajpo sdapdan pdaen najp]h qjepo sana ikna i]ngap]^ha+ haoo i]ngap]^ha+ kn
pda o]ia harah kb i]ngap]^ehepu ]o ^abkna pda eilnkraiajpo- Sda MDH ikop bnamqajphu nac]n`a` ]o lkoepera
s]o lighting maintenance+ sepd 7/$ kb naolkj`ajpo nalknpejc na`q_a` i]ejpaj]j_a bkn pda jas hecdpejc
pd]p s]o ejop]hha` 'S]^ha 0/,6(- Hj ]``epekj+ kran psk kqp kb bera naolkj`ajpo '31$( o]e` pd]p pda
eilnkraiajpo d]` naoqhpa` ej ej_na]oa` `qn]^ehepu kb pdaen ^qeh`ejco- Kaoo pd]j kja,pden` kb naolkj`ajpo
_kjoe`ana` pda kpdan MDHo pk ^a lkoepera; ]llnktei]pahu kja,pden` '20$( nalknpa` basan paj]jp _kilh]ejpo+
]llnktei]pahu kja,mq]npan '12$( nalknpa` ]j atla_pa` ej_na]oa ej lnklanpu r]hqa+ ]j` kja,oetpd '04$(
nalknpa` ej_na]oa` i]ngap]^ehepu- Mk naolkj`ajpo o]e` pd]p paj]jp pqnjkran d]` _d]jca` oej_a pda
eilnkraiajpo- Qac]n`ejc jac]pera eil]_po+ ohecdphu ikna pd]j kja kqp kb paj naolkj`ajpo '01$( o]e` pd]p
paj]jp _kilh]ejpo d]` ej_na]oa`+ ]j` ] oi]hh lan_ajp '3$( o]e` pd]p pda ^qeh`ejc d]` ^a_kia haoo
`qn]^ha- Ret naolkj`ajpo nalknpa` ]j ]``epekj]h eil]_p jkp `eo_qooa` lnarekqohu ej pda oqnrau- Nb pdaoa+
bera nalknpa` ] lkoepera eil]_p ]j` kja nalknpa` ] jac]pera eil]_p- Rla_ebe_]hhu+ pdaoa ]``epekj]h MDHo
ej_hq`a` dahlejc pda z^kppki heja{ `qa pk hksan ajancu ^ehho+ ej_na]oejc paj]jpoy ]s]najaoo kb ajancu
abbe_eaj_u+ ej_na]oa` o]bapu+ naola_p bnki pda _kiiqjepu+ ]j` pda ^qh^o jkp h]opejc hkjc ajkqcd-

Vdaj ]oga` sdapdan pda pkp]h eil]_p kb pda MDHo `eo_qooa` ej pda oqnrau 'jkp ej_hq`ejc ]ju _d]jca ej
lnklanpu r]hqa( s]o lkoepera+ jac]pera+ kn d]` jk abba_p+ ]^kqp bkqn kqp kb bera naolkj`ajpo '70$( o]e` pd]p
pda pkp]h eil]_p s]o lkoepera+ ]j` pda nai]ejejc naolkj`ajpo '08$( o]e` pd]p pda pkp]h eil]_p s]o jaepdan
lkoepera jkn jac]pera-

Table 10-7. Respondents who Say Building Provides NEI

NEI
Sample

size Positive Negative
No

difference

K\mf`o\]dgdot ja m`io\g pidon 26 04$ /$ 70$

R`i\io opmijq`m 26 /$ /$ 85$

Nmjk`mot q\gp` 26 12$ /$ 66$

Clpdkh`io h\dio`i\i^` 22 1/$ /$ 5/$

Jdbcodib h\dio`i\i^` 15 7/$ /$ 02$

Bpm\]dgdot ja cjh` 26 31$ 3$ 43$

R`i\io ^jhkg\dion 26 20$ 01$ 47$

Moc`m LCG 6 72$ 06$ ,,

Mq`m\gg dhk\^o ja LCGn) 26 70$ /$ 08$

)Ckao jkp ej_hq`a lnklanpu r]hqa-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 152 of 262



10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

('%)%( ?6; GLU]P 4LUN]UL\TXW

Rqnrau naolkj`ajpo sana ]oga` pk aopei]pa ]j ]jjq]h ikjap]nu r]hqa bkn pda MDHo pdau atlaneaj_a ej
pdaen ^qeh`ejco-

054
Sda oqnrau qoa` ] relative valuation iapdk`+ ]ogejc naolkj`ajpo pk r]hqa MDHo ]o ]

lan_ajp]ca kb ajancu o]rejco-
055

D]_d naolkj`ajp s]o pkh` ]j aopei]pa kb pda ]jjq]h ajancu ^ehh o]rejco
bkn pda napnkbeppa` ^qeh`ejc ^]oa` kj pda ia]oqnao ejop]hha` ej pda ^qeh`ejc-

Sda oqnrau benop ]oga` pda ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc eb pdau ^aheara` pdaen
^qeh`ejc d]` ] l]npe_qh]n MDH+ pdaj sdapdan ep s]o lkoepera kn jac]pera- S]gejc pda i]ngap]^ehepu MDH ]o ]j
at]ilha+ naolkj`ajpo sana ]oga` eb pdau ^aheara` pd]p pda ajancu abbe_eaj_u eilnkraiajpo d]` i]`a
pdaen ^qeh`ejc ikna i]ngap]^ha pd]j ^abkna+ haoo i]ngap]^ha+ kn jk `ebbanajp ej pda i]ngap]^ehepu- Sdkoa
sdk ^aheara` pdaen lnklanpu kn qjepo ej pdaen ^qeh`ejc sana ikna i]ngap]^ha sana ]oga` pk lh]_a ] r]hqa
lan ua]n bkn pda a]oa ej i]ngapejc ]j` najpejc aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco-
Sdkoa sdk ^aheara` pdaen lnklanpu kn qjepo ej pdaen ^qeh`ejc sana haoo i]ngap]^ha sana ]oga` pk lh]_a ]
r]hqa lan ua]n bkn pda `ebbe_qhpu ej i]ngapejc ]j` najpejc aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu
o]rejco- MDH r]hqao bkn pdkoa sdk ^aheara` pdana s]o jk `ebbanaj_a ej pda i]ngap]^ehepu kb pdaen lnklanpu kn
qjepo ej pdaen ^qeh`ejc bnki ^abkna pda eilnkraiajpo sana oap pk vank-

Eej]hhu+ pdkoa naolkj`ajpo sdk sana qj]^ha pk lh]_a ] r]hqa kj pda MDHo sana bqnpdan lnkilpa` sepd pda
bkhhksejc mqaopekjo9

zHj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc skqh` ukq o]u eo _hkoaop pk pda
r]hqa kb d]rejc ukqn lnklanpu a]oean pk i]ngap ]j` najp+ ]^kqp ] kja bkqnpd kb ajancu ^ehh
o]rejco+ ]^kqp ] d]hb kb ajancu ^ehh o]rejco+ ]^kqp pdnaa,bkqnpdo kb ajancu ^ehh o]rejco+
]^kqp amq]h pk ajancu ^ehh o]rejco+ kn ikna pd]j ajancu ^ehh o]rejco? Hb pda h]ppan+ dks
iq_d ikna?{

Sda MDHo bkn naolkj`ajpo sdk opehh _kqh` jkp lnkre`a ]j ]josan ]na pna]pa` ]o ieooejc ej pda _]h_qh]pekj
kb ]ran]ca MDH r]hqao-

@bpan lnkre`ejc r]hqao bkn pda ej`ere`q]h MDHo+ naolkj`ajpo sana ]oga` pk ]ooecj ]j ]jjq]h r]hqa pk pda
pkp]h eil]_p kb ]hh pda MDHo pkcapdan 'at_alp bkn ]ju _d]jcao ej lnklanpu r]hqa(- Va o_]ha` a]_d
naolkj`ajpyo ej`ere`q]h MDH r]hqao ej lnklknpekj pk pda naolkj`ajpyo r]hq]pekj kb pda pkp]h eil]_p kb ]hh pda
MDHo ej kn`an pk ]__kqjp bkn ]ju kranh]l ej MDHo kn kran,aopei]pekj kb pda ej`ere`q]h MDHo- Sdeo o_]hejc kb
ej`ere`q]h MDH r]hqao k__qnna` ej pda bkhhksejc s]u9 D]_d MDH r]hqa s]o nalnaoajpa` ]o ] lnklknpekj kb
pda oqi kb pd]p naolkj`ajpyo ej`ere`q]h MDH r]hqao- Sdeo lnklknpekj s]o pdaj ]llhea` pk pda naolkj`ajpyo
nalknpa` r]hq]pekj kb pda pkp]h eil]_p kb ]hh pda MDHo+ ueah`ejc pda o_]ha` r]hqa bkn a]_d MDH- @o sepd pda
k__ql]jp MDHo+ pda o_]hejc b]_pkn eo ola_ebe_ pk a]_d naolkj`ajp ]j` r]neao se`ahu pdnkqcdkqp pda o]ilha-
Ekn at]ilha+ eb ] naolkj`ajp o]e` pdaen pkp]h MDH r]hqa s]o #0+/// sdeha nalknpejc pd]p na`q_a` _kopo
]ook_e]pa` sepd hecdpejc i]ejpaj]j_a s]o sknpd #0+/// ]j` pda r]hqa kb ej_na]oa` `qn]^ehepu kb pdaen
^qeh`ejc s]o sknpd #4//+ pda o_]ha` MDH r]hqao bkn pda naolkj`ajp skqh` ^a #556 bkn na`q_a` _kopo bkn
hecdpejc i]ejpaj]j_a ]j` #222 bkn ej_na]oa` `qn]^ehepu- @ ikna `ap]eha` `eo_qooekj kb pda o_]hejc kb MDH
r]hqao _]j ^a bkqj` ej oa_pekj 8-2- MDH U]hqa B]h_qh]pekj ]j` ej @llaj`et @-1 'R_]hejc kb MDH U]hqao(-

Hp odkqh` ^a jkpa` pd]p pda ej`ere`q]h MDH r]hqao `k jkp oqi pk amq]h pda ia]j zRqi kb MDHo{ r]hqa
lnaoajpa` ej pda p]^ha ^a_]qoa pda ej`ere`q]h MDHo sana ^]oa` kj naolkj`ajpo sdk atlnaooa` ] r]hqa
bkn ] ceraj MDH sdana]o pda Rqi kb MDHo s]o aopei]pa` bkn ]hh naolkj`ajpo- Ekn at]ilha+ hecdpejc
i]ejpaj]j_a s]o kjhu aopei]pa` bkn naolkj`ajpo sdk d]` ejop]hha` ajancu abbe_eajp hecdpejc pdnkqcd pda

054
Rc` LCG ja kmjk`mot q\gp` \n \nf`_ di o`mhn ja \ ji`,odh` ^c\ib` di q\gp`

055
? _dn^pnndji ja oc` q\mdjpn h`ocj_n pn`_ oj `nodh\o` LCGn di oc` gdo`m\opm` dn ajpi_ di oc` n`^odji 4-09 K`ocj_n Sn`_ oj K`\npm`

N\mod^dk\io LCGn-
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing

0/,8

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

O@oy lnkcn]io ]j` aopei]pa` ] r]hqa bkn na`q_a` i]ejpaj]j_a _kopo '01 ^qeh`ejco(-Sdanabkna+ pda
jqi^an kb MDHo pd]p _kjpne^qpa pk pda Rqi kb MDHo r]neao bnki naolkj`ajp pk naolkj`ajp-

MDH r]hqao kb ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc ]na nalknpa` kj ] lan ^qeh`ejc ^]oeo ej
S]^ha 0/,7 ]j` kj ] lan dkqoejc qjep ^]oeo ej S]^ha 0/,8- Hp odkqh` ^a jkpa` pd]p sdaj pda MDH r]hqao ]na
_kjranpa` bnki ] lan ^qeh`ejc pk ] lan dkqoejc qjep ^]oeo+ pda jqi^an kb dkqoejc qjepo qoa` pk _]h_qh]pa
pda ]ran]ca r]neao bnki MDH pk MDH ]j` eo ^]oa` kj pda jqi^an kb dkqoejc qjepo nalknpa` ^u pda
naolkj`ajpo sdk atlaneaj_a` pda ej`ere`q]h MDH- Ekn at]ilha+ pda MDH kb i]ngapejc eo ^]oa` kj dkqoejc
qjepo bkn 10 naolkj`ajpo sdeha pda MDH kb hecdpejc i]ejpaj]j_a eo ^]oa` kj dkqoejc qjepo bkn 01
naolkj`ajpo-

Ssk ia]j r]hqao ]na lnaoajpa` bkn a]_d MDH}pda benop nabha_po nalknpa` MDH r]hqao 'odksj ej `khh]no ]o
sahh ]o ej panio kb ia]j lan_ajp kb ^ehh o]rejco(+ sdeha pda oa_kj` nabha_po naolkj`ajpoy nalknpa` r]hqao
o_]ha` ej lnklknpekj pk pda pkp]h MDH r]hqa lnkre`a` ^u naolkj`ajpo- S]^ha 0/,7 nalknpo qllan ]j` hksan
^kqj`o kb r]hqao+ _]h_qh]pa` ]p ] 8/$ _kjbe`aj_a ejpanr]h; pda _ajpn]h aopei]pa i]u ^a _kjoe`ana` bkn
lh]jjejc lqnlkoao-

Sda ikop decdhu r]hqa` MDH ^u pda ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc s]o na`q_a`
_kopo ]ook_e]pa` sepd hecdpejc i]ejpaj]j_a sepd ] ia]j ]jjq]h r]hqa kb #1+816 lan ^qeh`ejc ]j` #55-62
lan dkqoejc qjep+ bkhhksa` ^u ej_na]oa` `qn]^ehepu kb pdaen ^qeh`ejc kn lnklanpu+ sepd ] ia]j ]jjq]h r]hqa kb
#0+/54 lan ^qeh`ejc ]j` #25-74 lan dkqoejc qjep- Hilnkra` i]ngapejc+ amqeliajp i]ejpaj]j_a+ lnklanpu
r]hqa 'kja,peia ^ajabep(+ ]j` paj]jp _kilh]ejpo sana ]hh r]hqa` ]p #14/ ] ua]n kn haoo lan ^qeh`ejc ]j`
qj`an #1/ lan qjep- Nja MDH+ na`q_a` paj]jp pqnjkran+ s]o r]hqa` ]p #/ bkn ]hh naolkj`ajpo- Hj ]``epekj+
bera naolkj`ajpo lnkre`a` r]hqao bkn ]j ]``epekj]h eil]_p jkp `eo_qooa` lnarekqohu ej pda oqnrau- Sdaoa
kpdan MDHo ej_hq`a` dahlejc pda z^kppki heja{ ^a_]qoa kb hksan ajancu ^ehho+ ej_na]oejc paj]jpoy
]s]najaoo kb ajancu abbe_eaj_u+ ej_na]oa` o]bapu+ ]j` naola_p bnki pda _kiiqjepu; pdaoa kpdan MDHo d]`
] ia]j ]jjq]h r]hqa #2+328-
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing

0/,01

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

('%)%) 2[[XNTL\TXW MP\_PPW ?6; GLU]P[ LWO ;W[\LUUPO >PL[]ZP[

@o sepd pda k__ql]jp MDHo+ pk aopei]pa MDHo ]p pda ia]oqna harah+ MLQ ]ooecja` ] lknpekj kb ] ceraj MDH
r]hqa pk ]j ej`ere`q]h ia]oqna ^]oa` kj pda ]ran]ca ajancu ^ehh o]rejco bkn sde_d pda ia]oqna eo
naolkjoe^ha- Sdeo iapdk` d]o ]hok ^aaj qoa` bkn pda 2001 California Low Income Public Purpose Test
(LIPPT) report for the Reporting Requirements Manual (RRM) Working Group Cost Effectiveness
Committee 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(- Sda pa]i ]hok n]j ] jqi^an kb
nacnaooekj ik`aho ej ]j ]ppailp pk mq]jpebu pda nah]pekjodel ^apsaaj a]_d MDH _]packnu ]j` ola_ebe_
ia]oqnao ejop]hha` ^u pda ksjano ]j` i]j]cano kb hks,ej_kia najp]h dkqoejc+ ^qp sa sana qj]^ha pk bej`
]ju oecjebe_]jp nah]pekjodelo ^apsaaj ia]oqnao ]j` MDHo-

S]^ha 0/,0/ nalknpo pda ]ppne^qpekj kb MDHo pk ej`ere`q]h ia]oqnao bkn ksjano ]j` i]j]cano kb hks,
ej_kia najp]h dkqoejc kj ] lan ^qeh`ejc ^]oeo ]j` S]^ha 0/,00 nalknpo pda MDH r]hqao kj ] lan dkqoejc
qjep ^]oeo- Bkil]na` pk pda k__ql]jp o]ilha+ pda o]ilha kb ksjano ]j` i]j]cano kb iqhpe,b]iehu najp]h
dkqoejc d]` basan pulao kb ia]oqnao ejop]hha`9 nabnecan]pkno ]j` bnaavano+ dkp s]pan ouopaio ]j` kpdan
s]pan o]rejc ia]oqnao+ hecdpejc+ lnkcn]ii]^ha pdanikop]po+ ]j` ]en oa]hejc- Mkp oqnlneoejchu+ sepd basan
pulao kb ia]oqnao ejop]hha`+ pda pkp]h r]hqa kb MDHo pk ksjano ]j` i]j]cano s]o ] iq_d oi]hhan
lan_ajp]ca kb ^ehh o]rejco '25$( pd]j bkn k__ql]jpo}51$ bkn hks,ej_kia ]j` 46$ bkn kpdano- @o
ehhqopn]pa` ej pda p]^hao+ ajancu abbe_eajp hecdpejc d]o pda cna]paop lan_ajp]ca _kjpne^qpekj pk pda MDHo bkn
ksjano ]j` i]j]cano+ ]p 35$ kb aopei]pa` ajancu o]rejco ]j` ej pqnj 35$ kb a]_d ej`ere`q]h MDH
'at_alp bkn na`q_a` hecdpejc i]ejpaj]j_a(- Qabnecan]pkno ]j` bnaavano lnkre`a pda oa_kj` h]ncaop
lan_ajp]ca _kjpne^qpekj pk iqhpe,b]iehu ksjan MDHo+ ]p 24$ kb aopei]pa` ^ehh o]rejco-
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing

0/,04

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

('%)%* >]U\T$QLVTU` 7TZVXRZLYSTN[

Qaolkj`ajpo sana ]oga` dks i]ju qjepo sana ej pda ^qeh`ejc bkn sde_d pdau aopei]pa` pda MDHo- Nqp kb
pda psajpu,bera ^qeh`ejco bkn sde_d pda jqi^an kb qjepo sana gjksj+ ikna pd]j kja,d]hb '03 ^qeh`ejco( d]`
bebpu qjepo kn basan+ sdeha bera sana h]nca ^qeh`ejco sepd 0// kn ikna qjepo-

Table 10-12. Number of Units in Building for which Respondent Estimated NEIs

Number of units Number of Buildings Percentage of Buildings

1/ jm g`nn 6 15$

10 oj 4/ 6 15$

40 oj 88 5 11$

0// jm hjm` 4 08$

Bji&o fijr 1 6$

Rjo\g 16 0//$

K`\i " ja pidon 46

K`_d\i " ja pidon 3/

Qaolkj`ajpo sana ]hok ]oga` dks i]ju ^qeh`ejco pdau ksj ]j` i]j]ca+ dks i]ju pdau i]j]ca ^qp `k
jkp ksj+ ]j` dks i]ju pdau ksj ^qp `k jkp i]j]ca- Nb pda naolkj`ajpo sdk sana ]^ha pk nalknp kj pda
jqi^an kb ^qeh`ejco ksja` kn i]j]ca`+ ]hh naolkj`ajpo ksj kn i]j]ca iqhpelha ^qeh`ejco+ n]jcejc bnki
psk pk 02/ ^qeh`ejco- Sda necdp,ikop _khqij odkso pd]p pda i]fknepu kb naolkj`ajpo '42$( ksj ]j`.kn
i]j]ca ^apsaaj kja ]j` paj ^qeh`ejco-

Table 10-13. Number of Buildings Respondents Own and/or Manage

Number of
Buildings

Own and
Manage

Manage, but do
not own

Own, but do not
manage

Total (Own and/or
Manage)

/ 03$ 27$ 51$ /$

0 oj 4 08$ 13$ 8$ 13$

5 oj 0/ 18$ /$ /$ 18$

00 oj 1/ 0/$ /$ /$ 03$

Kjm` oc\i 1/ 0/$ 0/$ /$ 03$

Bji&o fijr 08$ 18$ 18$ 08$

Rjo\g 0//$ 0//$ 0//$ 0//$

K`\i " ja ]pdg_dibn 8 0/ -2 08
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10. Participant NEIs Estimated from Surveys—Owners of Low-income Rental Housing

0/,05

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

S]^ha 0/,03 odkso pda jqi^an kb qjepo naolkj`ajpo ksj ]j`.kn i]j]ca- Nran]hh+ naolkj`ajpo ksj kn
i]j]ca h]nca jqi^ano kb hks,ej_kia najp]h qjepo; pda ia`e]j jqi^an kb qjepo ksja` kn i]j]ca` eo 56/
'psk naolkj`ajpo ksj kn i]j]ca pajo kb pdkqo]j`o kb qjepo+ ok pda ia`e]j eo ] ikna ia]jejcbqh
ia]oqna kb _ajpn]h paj`aj_u bkn pda o]ilha(-

Table 10-14. Number of Units Respondents Own and/or Manage

Number of
Units

Own and
Manage

Manage, but do
not own

Own, but do not
manage

Total Units (Own
and/or manage)

/ 03$ 27$ 51$ /$

0 oj 88 0/$ 08$ 4$ 03$

0// oj 388 03$ 4$ /$ 08$

4// oj 888 08$ 0/$ 4$ 03$

0+/// oj 8+888 08$ 4$ /$ 22$

0/+/// jm hjm` 0/$ /$ /$ 0/$

Bji&o fijr 03$ 13$ 18$ 0/$

Rjo\g 0//$ 0//$ 0//$ 0//$

K`\i " ja pidon 6+327 332 24 6+336

K`_d\i " pidon 4/7 00 / 56/
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income Public Purpose Test (LIPPT).

Sanjao+ L]ng O-+ L]npej R_dsaepvan+ Anq_a Skjj+ Qe_d]n` R_dikuan ]j` Ikah E- Deoaj^anc- '1//6(-
National Evaluation of the Weatherization Assistance Program: Preliminary Evaluation Plan for Program
year 2006. N]g Qe`ca- N]g Qe`ca M]pekj]h K]^kn]pknu-

Sanjao+ L]ng O-+ L]npej R_dsaepvan+ Qe_d]n` R_dikuan+ ]j` Ikah E- Deoaj^anc- Caoecj kb pda M]pekj]h
Hil]_p Dr]hq]pekj bkn pda CND Va]pdanev]pekj @ooeop]j_a Onkcn]i- 2007 International Energy Program
Evaluation Conference. Bde_]ck9 Hjpanj]pekj]h Djancu Onkcn]i Dr]hq]pekj Bkjbanaj_a-

Skdj+ Dhhaj- '1//5(- Asthma and Weatherization in Maine. Sda M]pekj]h Bajpan bkn Ga]hpdu Gkqoejc-
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APPENDIX A: ADDITIONAL ANALYSIS OF NEI SURVEYS

Sdeo ]llaj`et lnkre`ao ]``epekj]h ]j]huoeo kb pda oqnrauo kb hks,ej_kia ]j` jkj,hks,ej_kia lnkcn]i
l]npe_el]jpo+ lnkre`ejc oqllhaiajp]h ]j]huoeo kj pda opn]p] sepdej a]_d lklqh]pekj-

A.1 PERCEPTION OF EFFICIENCY IMPROVEMENTS AND NEIS

Qaolkj`ajpo sana ]oga` sdapdan pdau pdkqcdp pdaen dkia+ ]bpan pda eilnkraiajpo+ s]o ikna ajancu,
abbe_eajp+ haoo ajancu,abbe_eajp+ kn pda o]ia harah kb abbe_eaj_u ]o ^abkna pda eilnkraiajpo- Vepdej pda KH
naolkj`ajpo+ naolkj`ajpo sdk d]` kjhu odahh ia]oqnao ejop]hha` 'e-a-+ pda odahh cnkql( sana ohecdphu ikna
hegahu pd]j pdkoa sdk d]` da]pejc ]j` _kkhejc ia]oqnao ejop]hha` 'e-a-+ pda da]pejc % _kkhejc cnkql( pk o]u
pd]p pda dkiayo ajancu abbe_eaj_u eilnkra` '67$ ranoqo 63$(- Rqnlneoejchu+ naolkj`ajpo ej pda odahh lhqo
da]pejc % _kkhejc cnkql sana pda ha]op hegahu pk nac]n` pdaen dkia ]o ikna abbe_eajp pd]j ^abkna+ sepd
]llnktei]pahu oaraj kqp kb paj '60$( kb naolkj`ajpo ej pdeo cnkql o]uejc pdaen dkia s]o ikna abbe_eajp;
pdeo cnkql s]o ]hok pda ikop hegahu pk o]u pd]p pda abbe_eaj_u d]` jkp _d]jca`+ sepd kja kqp kb bkqn
naolkj`ajpo sepd ^kpd pulao kb ia]oqna cerejc pdeo naolkjoa 'ranoqo 03$ ]j` 06$ ej pda odahh cnkql ]j`
pda da]pejc % _kkhejc cnkqlo+ naola_perahu(-

Sda MKH naolkj`ajpoy naolkjoao sana haoo oqnlneoejc- Vdeha ohecdphu basan pd]j jeja kqp kb paj
naolkj`ajpo ej pda odahh cnkql ]j` pda da]pejc % _kkhejc cnkql ej`e_]pa` pd]p pdaen dkiayo abbe_eaj_u d]`
eilnkra` '78$ ]j` 76$+ naola_perahu(+ ohecdphu ikna pd]j jeja kqp kb paj '82$( ]ikjc pdkoa sdk d]`
^kpd pulao kb ejop]hhiajpo c]ra pdeo ej`e_]pekj- Sdeo h]ppan cnkql s]o ]hok okiasd]p haoo hegahu pd]j pda
kpdano pk o]u pd]p pda abbe_eaj_u kb pdaen dkia d]` jkp _d]jca` '3$+ ranoqo 00$ ]j` 5$ bkn pda odahh
cnkql ]j` da]pejc % _kkhejc cnkqlo+ naola_perahu-

Table A-1. Perception of Energy-Efficiency after Improvements

Low-Income Non Low-Income

Efficiency

Shell Heating &
Cooling

Shell
Plus

Heating &
Cooling

Total Shell Heating
&

Cooling

Shell
Plus

Heating
&

Cooling

Total

Sample size 72 72 69 213 70 68 71 209

Lkna abbe_eajp 67$ 63$ 60$ 63$ 78$ 76$ 82$ 8/$

Kaoo abbe_eajp 0$ 2$ 2$ 1$ /$ /$ /$ /$

R]ia
abbe_eaj_u

03$ 06$ 14$ 07$ 00$ 5$ 3$ 6$

CJ.Qabqoa` 6$ 6$ 0$ 4$ /$ 6$ 2$ 2$
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Ekn a]_d MDH+ naolkj`ajpo nalknpa` sdapdan ep s]o ] lkoepera eil]_p+ ] jac]pera eil]_p+ kn d]` jk abba_p-
Sda naoqhpo ]na odksj ej S]^ha @,1 'bkn KH naolkj`ajpo( ]j` S]^ha @,2 'bkn MKH naolkj`ajpo( ^u pda pula
kb ia]oqnao pdau d]` ejop]hha`-

@ikjc pda KH naolkj`ajpo+ pdkoa sdk d]` odahh ia]oqnao ejop]hha` 'e-a-+ pda odahh cnkql( sana okiasd]p
ikna hegahu pd]j pda da]pejc % _kkhejc cnkql pk cera lkoepera n]pejco pk oaran]h kb pda MDHo+ ej_hq`ejc
pdani]h _kibknp 'odahh cnkql9 57$; da]pejc % _kkhejc cnkql9 47$(+ jkeoa 'odahh9 18$; da]pejc % _kkhejc9
04$(+ da]hpd eil]_po 'odahh9 10$; da]pejc % _kkhejc9 02$(+ ]j` lnklanpu r]hqa 'odahh9 60$; da]pejc %
_kkhejc9 33$(- Gksaran+ sdeha ]^kqp psk kqp kb pdnaa naolkj`ajpo '55$( ej pda da]pejc % _kkhejc cnkql
nac]n`a` pda hecdpejc mq]hepu ]j` hebapeia ]o ] lkoepera eil]_p+ basan pd]j pdnaa kqp kb bera '46$( ej pda
odahh cnkql `e` ok- @llnktei]pahu bkqn kqp kb bera ej ^kpd cnkqlo 'odahh9 71$; da]pejc % _kkhejc9 67$( o]e`
pd]p pda kran]hh eil]_p kb pda MDHo 'jkp ej_hq`ejc lnklanpu r]hqa( s]o lkoepera- Qaolkj`ajpo sdk d]` ^kpd
odahh ia]oqnao ]j` da]pejc % _kkhejc ia]oqnao ejop]hha` sana okiasd]p ikna hegahu pd]j pda kpdan
cnkqlo pk nalknp pd]p pdani]h _kibknp+ jkeoa+ da]hpd+ ]j` hecdpejc sana lkoepera eil]_po- Sda lnklknpekj kb
pda odahh lhqo da]pejc % _kkhejc cnkql sdk o]e` pd]p pda kran]hh eil]_p kb pda MDHo s]o lkoepera '70$(
s]o oeieh]n pk pd]p ej pda kpdan psk cnkqlo-

@ikjc pda MKH naolkj`ajpo+ pda odahh cnkql s]o ]c]ej okiasd]p ikna hegahu pd]j pda da]pejc % _kkhejc
cnkql pk o]u pd]p oaran]h kb pda MDHo sana lkoepera+ ej_hq`ejc pdani]h _kibknp 'odahh9 72$; da]pejc %
_kkhejc9 54$(+ jkeoa 'odahh9 23$; da]pejc % _kkhejc9 08$(+ ]j` hecdpejc mq]hepu ]j` hebapeia 'odahh9 44$;
da]pejc % _kkhejc9 35$(- Gksaran pda odahh cnkql s]o okiasd]p haoo hegahu pd]j pda da]pejc % _kkhejc
cnkql pk o]u pd]p lnklanpu r]hqa ]j` `qn]^ehepu kb pda dkia sana lkoepera eil]_po- Rhecdphu haoo pd]j jeja
kqp kb paj '76$( ej pda odahh cnkql+ ]j` ohecdphu ikna pd]j jeja kqp kb paj ej pda da]pejc % _kkhejc cnkql
'82$( _kjoe`ana` pda pkp]h eil]_p kb pda MDHo 'jkp ej_hq`ejc lnklanpu r]hqa( pk ^a lkoepera-

Sda odahh lhqo da]pejc % _kkhejc cnkql s]o okiasd]p ikna hegahu pd]j ^kpd kb pda kpdan cnkqlo pk nalknp
lnklanpu r]hqa+ hecdpejc+ ]j` `qn]^ehepu kb pda dkia ]o lkoepera eil]_po+ ]j` pdeo cnkql s]o pda ikop hegahu
kb ]hh pda cnkqlo pk o]u pd]p pda pkp]h eil]_p kb pda MDHo s]o lkoepera '85$(-
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A.2 SCALING OF NEI VALUES

Sdeo oa_pekj eo ia]jp pk lnkre`a ] ikna `ap]eha` atlh]j]pekj kb dks ] naolkj`ajpyo ej`ere`q]h MDH r]hqao
sana o_]ha` pk pdaen pkp]h MDH r]hqa+ ]o lnaoajpa` ej oa_pekj 8-29 MDH U]hqa B]h_qh]pekj- S]^ha @,3
nalnaoajpo ]j ]^^nare]pa` `]p] oap ]j` `aikjopn]pao pda o_]hejc ]j` oqiiejc iapdk` ailhkua` ej pdeo
nalknp-

Hj kn`an pk jkp kranaopei]pa pda r]hqa kb ej`ere`q]h MDHo+ pda ej`ere`q]h MDH r]hqao lnkre`a` ^u pda
naolkj`ajp sana o_]ha` pk pda pkp]h MDH r]hqa lnkre`a` ^u pda naolkj`ajp- Hj _]oao sdaj pda naolkj`ajp
`e` jkp lnkre`a ] pkp]h MDH r]hqa+ pda oqi kb pda naolkj`ajpyo nalknpa` MDHo s]o qoa` bkn o_]hejc 'oaa
S]^ha @,3 nks C bkn ]j at]ilha(-

S]^ha @,3 ehhqopn]pao pd]p pda jqi^an kb MDHo pd]p _kjpne^qpa pk pda pkp]h MDHo ]j` pda oqi kb pda ej`ere`q]h
MDHo r]neao bnki naolkj`ajp pk naolkj`ajp- Hj okia _]oao+ pda naolkj`ajp s]o jkp ]^ha pk lnkre`a ]
r]hqa bkn ]j MDH 'bkn at]ilha+ z_kibknp{ ej nks C(- Hj kpdan _]oao+ naolkj`ajpo sana jkp ]oga` ]^kqp
ej`ere`q]h MDHo- Qaolkj`ajpo sana kjhu ]oga` pk lnkre`a MDH r]hqao bkn MDHo pdau _kqh` hkce_]hhu
atlaneaj_a ^]oa` kj pda ia]oqnao ejop]hha` ^u pda O@oy lnkcn]io- Ekn at]ilha+ eb ] naolkj`ajp `e` jkp
ejop]hh hecdpejc pdnkqcd pda lnkcn]i+ pdau sana jkp ]oga` ]^kqp hecdpejc mq]hepu ]j` hebapeia- Reieh]nhu+ eb pda
naolkj`ajp `e` jkp ejop]hh da]pejc ]j` _kkhejc amqeliajp pdnkqcd pda lnkcn]i+ pdau sana jkp ]oga` ]^kqp
amqeliajp i]ejpaj]j_a-

Qkso A pdnkqcd F lnkre`a at]ilhao kb naolkj`ajpo sdk _kqh` jkp lnkre`a MDH r]hqao kn sana jkp ]oga`
]^kqp oaran]h ej`ere`q]h MDHo- Qks G odkso pda o]ilha oeva bkn pda ia]j r]hqao+ pda ia]j r]hqao ]na
^]oa` kj ]hh nahar]jp _]oao nalknpa` ej pda p]^ha 'e-a- pda jqi^an kb naolkj`ajpo bkn ] ceraj MDH(- Sda
jqi^an kb nahar]jp _]oao r]neao ^u MDH ]j` pda kjhu ia]j r]hqa pd]p aj_kil]ooao pda ajpena o]ilha eo
pda oqi MDH- Aa_]qoa pda o_]ha` r]hqa eo ^]oa` kj pda nah]pekjodel ^apsaaj pda ej`ere`q]h MDH r]hqao
]j` pda pkp]h MDH r]hqa lnkre`a` ^u a]_d naolkj`ajp+ pdana eo ] decd harah kb r]ne]pekj ej pda o_]hejc- Ekn
at]ilha+ nks @ odkso ] naolkj`ajp sdk r]hqa` pdaen da]hpd MDH ]p #1+055 sdeha ]ooecjejc pdaen kran]hh
r]hqa kb pkp]h MDH #0+/72 ia]jejc pd]p pdaen o_]ha` da]hpd MDH eo #0+722 haoo pd]j pda r]hqa pdau
]ooecja`-
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A: Additional Analysis of NEI Surveys
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@,00

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

A.4 ASSOCIATION BETWEEN NEI VALUES AND BILL SAVINGS

S]^ha @,7 `eolh]uo pda aopei]pa` ]ran]ca ]jjq]h ajancu ^ehh o]rejco bkn pda oqnrau naolkj`ajpo+ ^u
lklqh]pekj ]j` opn]p]- Nran]hh+ hks,ej_kia naolkj`ajpo ]na atla_pa` pk o]ra #362 ]jjq]hhu ]j` jkj,
hks,ej_kia naolkj`ajpo ]na atla_pa` pk o]ra #562 ]jjq]hhu- Ekn pda hks,ej_kia naolkj`ajpo+ pda
odahh opn]pqi d]o pda decdaop ]ran]ca ]jjq]h ajancu o]rejco '#472( sdeha bkn pda jkj,hks,ej_kia
naolkj`ajpo pda odahh lhqo da]pejc ]j` _kkhejc opn]pqi d]o pda decdaop ]ran]ca ]jjq]h ajancu o]rejco
'#0+164(-

056

Table A-8. Mean NEI Values from Survey: Shell plus Heating and Cooling Combination Sample1

Strata
Low-
income

Non-low-
income

Sample size 213 209

Qc`gg #472 #27/

F`\odib \i_ Ajjgdib #281 #236

Qc`gg kgpn F`\odib \i_ Ajjgdib #334 #0+164

Mq`m\gg Njkpg\odji #362 #562

S]^ha @,8 `eolh]uo pda naoqhpo kb ] oaneao kb ^er]ne]pa Nn`ej]nu Ka]op Rmq]nao 'NKR( nacnaooekjo bkn
sde_d pda r]hqa kb ] ola_ebe_ MDH eo pda `alaj`ajp r]ne]^ha ]j` pkp]h ^ehh o]rejco eo pda ej`alaj`ajp
r]ne]^ha- Va nalknp naoqhpo bkn pda KH ]j` MKH lklqh]pekjo oal]n]pahu- Sdaoa nacnaooekj ]j]huoao ]na
qoabqh ej c]qcejc pda i]cjepq`a kb abba_p kb ^ehh o]rejco kj pda r]hqa kb ej`ere`q]h MDHo- Ekn at]ilha+
aranu `khh]n ej_na]oa ej ^ehh o]rejco naoqhpo ej ] #1-/7 ej pda r]hqa kb Sdani]h Bkibknp ]ikjc pda KH
lklqh]pekj- Skp]h ^ehh o]rejco d]` pda h]ncaop eil]_p kj Kecdpejc ]ikjc pda KH ]j` MKH cnkqlo ]j` d]`
pda oi]hhaop eil]_p kj pda Ga]hpd MDH bkn pda KH lklqh]pekj ]j` Mkeoa Qa`q_pekj bkn pda MKH lklqh]pekj-
Sda r]hqa ]ppne^qpa` pk pda nah]pekjodel ^apsaaj ^ehh o]rejco ]j` MDHo eo b]enhu _kjoeopajp ^apsaaj pda KH
]j` MKH cnkqlo+ at_alp bkn Mkeoa Qa`q_pekj ]j` Onklanpu U]hqa- Sda `eo_nal]j_u ^apsaaj pda ej_kia
cnkqlo _kqh` ^a `qa pk pda `ebbanaj_a ej dkqoejc _d]n]_paneope_o+ ]o 12$ kb pda hks,ej_kia
naolkj`ajpo hera ej iqhpeb]iehu dkiao 'i.e. jkp ] oejcha,b]iehu+ `ap]_da` dkia( ej sde_d jkeoa na`q_pekj
skqh` ^a ] ikna jkpe_a]^ha MDH+ sdeha kjhu 01$ kb pda MKH o]ilha herao ej iqhpeb]iehu opnq_pqnao-
Lknakran+ ikna MKH naolkj`ajpo pd]j KH naolkj`ajpo ksj pdaen dkiao+ ej_na]oejc pda eilknp]j_a kb
lnklanpu r]hqa pk pda MKH o]ilha-

Hp eo eilknp]jp pk jkpa pd]p+ ^u ^na]gejc kqp pda ej`ere`q]h MDHo ej pdaoa ^er]ne]pa nacnaooekj ik`aho
057

+
sa ]na odksejc ] na]h nah]pekjodel+ ^qp pda _kjpatp kb pda nah]pekjodel 'pd]p ] oejcha MDH eo jkp pda kjhu
kja atlaneaj_ejc ]j eil]_p( eo ieooejc ]j` pdanabkna pda nah]pekjodel ^apsaaj ^ehh o]rejco ]j` ola_ebe_
MDH odkqh` ^a ejpanlnapa` sepd _]qpekj- Draj pdkqcd pda ]j]huoeo eo ] oaneao kb ^er]ne]pa nacnaooekjo
pdau ]na jkp ]``epera bkn ] pkp]h abba_p- Sda ^er]ne]pa nacnaooekj bkn ola_ebe_ MDHo ]na ^]oa` kj
naolkj`ajpo sdk atlaneaj_a` ]j` lnkre`a` ] r]hqa bkn ] ola_ebe_ MDH+ sdana]o pda ^er]ne]pa
nacnaooekj bkn pkp]h MDHo eo bkn pda ajpena nahar]jp o]ilha- Ekn ] ikna ]__qn]pa le_pqna kb dks ^ehh
o]rejco eil]_po kran]hh MDH r]hqao+ ep skqh` ^a ^aop pk _kjoe`an pda nah]pekjodel ^apsaaj ^ehh o]rejco

056
Cnodh\o`_ \iip\g ]dgg n\qdibn m\ib`_ amjh \ gjr ja #02-82 oj \ cdbc ja #3+80/-63 ajm iji,gjr,di^jh` m`nkji_`ion \i_ amjh \ gjr ja

#2-04 oj \ cdbc ja #1+04/-70 ajm gjr,di^jh` m`nkji_`ion-
057

@dq\md\o` h`\in oc\o jigt oc` ndibg` _`k`i_`io \i_ di_`k`i_`io q\md\]g`n `io`m`_ oc` hj_`g; do dn jao`i ^\gg`_ yndhkg`z m`bm`nndji-
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]j` pda Skp]h MDH U]hqa- Ekn at]ilha+ ] `khh]n ej_na]oa ej ^ehh o]rejco ej_na]oao pda nalknpa` r]hqa kb
MDHo ^u #/-37 ]ikjc pda KH cnkql ]j` #/-35 ]ikjc pda MKH cnkql-

Table A-9. Mean NEI Values from Survey: Shell plus Heating and Cooling Combination Sample1
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1-/7 0-12 /-72 0-// 4-63 6-5/ 0-37 /-37

Lji,gjr,
di^jh`

0-81 /-51 /-84 1-56 4-82 7-58 0-00 /-35

)Rc`n` m`bm`nndjin r`m` r`dbco`_ ]t nom\o\ \i_ di^jh` bmjpk- ?gg q\gp`n \m` ndbidad^\io \o oc` -/4 g`q`g- Rc` ^jino\io r\n n`o oj u`mj-

A.5 ASSOCIATION BETWEEN NEI VALUES AND INSTALLED MEASURES: ORDINARY
LEAST SQUARES (OLS) REGRESSION

S]^ha @,0/ ]j` S]^ha @,00 odks pda naoqhpo kb pda NKR nacnaooekj ik`aho _kilqpa` sepd pda MDH
r]hqa ]o pda `alaj`ajp r]ne]^ha ]j` nah]pa` ajancu abbe_eaj_u ia]oqnao ']hh pn]jobknia` pk `qiiu
r]ne]^hao( ]o pda `alaj`ajp r]ne]^hao- S]^ha @,0/ odkso pda naoqhpo bkn pda KH o]ilha+ sdeha S]^ha
@,00 odkso pda naoqhpo bkn pda MKH o]ilha- Va n]j ] oal]n]pa ik`ah bkn a]_d ej`ere`q]h MDH- Sda
ik`aho sana saecdpa` ^u opn]p] ]j` ej_kia cnkql-

058
Oanbkniejc ] nacnaooekj kj pdaoa `]p] ]hhkso qo

pk `apanieja pda ikjap]nu nah]pekjodel ^apsaaj pda ajancu abbe_eajp ia]oqna ]j` pda MDH- Ekn
at]ilha+ pda naoqhpo ej`e_]pa pd]p ejop]hhejc @en Ra]hejc ej hks,ej_kia dkqoadkh`o ej_na]oa` pda r]hqa
kb pda Mkeoa MDH ^u #673 _kil]na` pk pdkoa sepdkqp @en Ra]hejc- @ `]od ej pda p]^ha ej`e_]pao pd]p pda
ia]oqna `e` jkp d]ra ] oecjebe_]jp nah]pekjodel sepd pda ej`ere`q]h MDH; bkn at]ilha+ @en Ra]hejc
]lla]no pk ^a oecjebe_]jphu nah]pa` pk Mkeoa ]j` Ga]hpd+ ^qp jkp pk Bkibknp+ Onklanpu U]hqa+ Dmqeliajp
L]ejpaj]j_a ]j` Cqn]^ehepu bkn pda hks,ej_kia naolkj`ajpo-

@ikjc pda KH o]ilha+ @en Ra]hejc ]j` Ranre_a pk Ga]pejc ]j` Bkkhejc ouopaio d]ra pda ikop
_kjoeopajp abba_p ]ikjc pda MDHo- @en Ra]hejc oanrao pk ej_na]oa pda r]hqa kb Mkeoa+ Ga]hpd+ ]j` Skp]h
MDHo sdeha Ranre_a Ga]pejc ]j` Dmqeliajp `kao pda o]ia bkn Bkibknp+ Dmqeliajp+ ]j` Cqn]^ehepu kb
pda Gkia- Hj _kjpn]op+ lnkcn]ii]^ha pdanikop]po ]j` jas sej`kso ]lla]n pk jac]perahu ]bba_p ]
jqi^an kb MDHo-

058
U` \gnj ajm^`_ oc` ^jino\io oj ]` `lp\g oj u`mj+ rcd^c h`\i oc` m`bm`nndji ^mjnn`n oc` t \sdn \o u`mj- Rcdn `\n`n dio`mkm`o\odji nj r`

^\i `\ndgt d_`iodat oc` \hjpio ja n\qdibn m\oc`m oc\i c\qdib oj ^\g^pg\o` oc` ^c\ib` di n\qdibn-
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Table A-10. Dollar Relationship between Measures and NEIs*—Low-income

Comfort Noise Health
Property

Value Equipment Lighting Durability
Total
NEIs

?dm Q`\gdib)) - 673 327 - - - - 032

F`\odib - - - 1+/77 1+861 - 0+8/7 1/4

Fjo U\o`m - - - - - - - ,1/0

Ginpg\odji 0+715 , 768 - - - - ,

Jdbcodib , , , - - 0+718 - 023

Q`mqd^` F`\odib
\i_ Ajjgdib 0+681 , , , 0+/62 - 660 -

Rc`mhjno\o , , ,67/ ,0+815 - - - -

Udi_jr ,1+830 ,643 ,871 - - - ,666 -

)?gg ^j`aad^d`ion di ocdn hj_`g \m` ndbidad^\io \o oc` -0 g`q`g \i_ hjno \m` ndbidad^\io \o oc` -/4 g`q`g-
))Rc` ndbidad^\io h`\npm`n m`kjmo`_ di R\]g` 0 \i_ 1 _j ijo m`km`n`io `q`mt h`\npm` oc\o r\n omd`_ di oc` hj_`g- ?gg h`\npm`n amjh oc`
ajggjrdib gdno+ ?`m\ojm+ ?dm Q`\gdib+ ?kkgd\i^` 'P`amdb`m\ojmn \i_ Dm``u`mn(+ Ajjgdib+ Bjjm+ Bp^o Q`\gdib+ F`\odib \i_ Ajjgdib+ F`\odib \i_
Fjo U\o`m+ F`\odib+ F`\odib Ajiomjgn+ Fjo U\o`m+ Ginpg\odji+ Jdbcodib+ Ndk` Um\k+ P`]\o`+ Q`mqd^` F`\odib Ajjgdib+ Qcjr`mc`\_+ Qtno`h
Qdudib+ oc`mhjno\o+ Njjg Rdh`m+ R\if Um\k+ Udi_jr+ oc\o r`m` gjbd^\ggt gdif`_ oj `\^c nk`^dad^ LCG r\n \oo`hko`_ di oc` hj_`g ocjpbc r`
h\_` oc` ^cjd^` oj \_jko \ k\mndhjidjpn h`ocj_ \i_ jigt g`ao ndbidad^\io h`\npm`n di oc` hj_`g-

@ikjc pda MKH o]ilha+ Ga]pejc ouopaio ]j` Hjoqh]pekj d]ra pda ikop _kjoeopajp lkoepera eil]_p
]_nkoo MDHo- Ga]pejc ouopaio lkoeperahu eil]_po pda r]hqao kb pda Bkibknp+ Ga]hpd+ Onklanpu U]hqa+
Dmqeliajp+ Cqn]^ehepu ]j` Skp]h MDHo sdeha Hjoqh]pekj lkoeperahu eil]_po pda Bkibknp+ Mkeoa+ Ga]hpd+
Onklanpu U]hqa+ ]j` Skp]h MDHo- Hj _kjpn]op+ lela sn]l+ lnkcn]ii]^ha pdanikop]po+ ]j` jas sej`kso
]lla]n pk jac]perahu ]bba_p ] jqi^an kb MDHo-
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Table A-11. Dollar Relationship between Measures and NEIs*—Non-low-income

Comfort Noise Health
Property

Value Equipment Lighting Durability
Total
NEIs

?`m\ojm)) - - - ,2+587 - - - 2+411

?dm Q`\gdib - - - - - - 0+333 -

?kkgd\i^` - - - - - - - ,355

Bp^o Q`\gdib ,0+488 - - 07+761 - - - ,57

F`\odib 0+0// - 545 1+543 0+/82 - 486 261

F`\odib \i_ Fjo
U\o`m

- - - - - - - 233

Ginpg\odji 1+356 305 816 0+24/ - - - 100

Jdbcodib - - - - - 0+2/6 - -

Ndk` Um\k ,1+341 - ,8/2 ,0+202 - - - ,004

Rc`mhjno\o ,0+052 - ,558 - - - ,

Udi_jr - - - ,0+415 - - - ,057

)?gg ^j`aad^d`ion di ocdn hj_`g \m` ndbidad^\io \o oc` -0 g`q`g \i_ hjno \m` ndbidad^\io \o oc` -/4 g`q`g-
))Rc` ndbidad^\io h`\npm`n m`kjmo`_ di R\]g` 0 \i_ 1 _j ijo m`km`n`io `q`mt h`\npm` oc\o r\n omd`_ di oc` hj_`g- ?gg ja oc` ajggjrdib
h`\npm`n|?`m\ojm+ ?dm Q`\gdib+ ?kkgd\i^` 'P`amdb`m\ojmn \i_ Dm``u`mn(+ Ajjgdib+ Bjjm+ Bp^o Q`\gdib+ F`\odib \i_ Ajjgdib+ F`\odib \i_
Fjo U\o`m+ F`\odib+ F`\odib Ajiomjgn+ Fjo U\o`m+ Ginpg\odji+ Jdbcodib+ Ndk` Um\k+ P`]\o`+ Q`mqd^` F`\odib Ajjgdib+ Qcjr`mc`\_+ Qtno`h
Qdudib+ oc`mhjno\o+ Njjg Rdh`m+ R\if Um\k+ Udi_jr|oc\o r`m` gjbd^\ggt gdif`_ oj `\^c nk`^dad^ LCG r`m` \oo`hko`_ di oc` hj_`g+ \gocjpbc
r` ^cjn` oj \_jko oc` k\mndhjidjpn h`ocj_ ja g`\qdib jigt ndbidad^\io h`\npm`n di oc` hj_`g-

Bkil]nejc S]^ha @,0/ bkn pda KH o]ilha ]j` S]^ha @,00 bkn pda MKH o]ilha `aikjopn]pao pd]p pdana eo
heppha _kjoeopaj_u ^apsaaj pda ia]oqnao pd]p ej_na]oa MDH r]hqao ]ikjc pda psk cnkqlo- Sda kjhu
oecjebe_]jp nah]pekjodelo bkqj` ej ^kpd o]ilhao ej_hq`a pda bkhhksejc9

" Okoepera eil]_p kb ejoqh]pekj kj _kibknp

" Okoepera eil]_p kb ejoqh]pekj kj da]hpd

" Mac]pera eil]_p kb lnkcn]ii]^ha pdanikop]p kj da]hpd

" Okoepera eil]_p kb da]pejc ouopaio kj lnklanpu r]hqao

" Okoepera eil]_p kb da]pejc ouopaio kj amqeliajp i]ejpaj]j_a

" Okoepera eil]_p kb hecdpejc ia]oqnao kj hecdpejc mq]hepu

" Okoepera eil]_p kb da]pejc ouopaio kj pda `qn]^ehepu kb pda ouopai

Hjpanlnapejc pda naoqhpo kb ]hh kb pdaoa NKR nacnaooekj eo `ebbe_qhp ej l]np ^a_]qoa pdeo iapdk` oaago pk
eokh]pa pda eil]_p kb ej`ere`q]h ia]oqnao+ ^qp+ ej na]hepu+ pdaen _ki^ej]pekj sdaj ejop]hha` ej dkiao
_kjpne^qpao cna]phu pk pda lnk`q_pekj kb ] ceraj MDH- Vdeha pda naoqhpo i]u dahl e`ajpebu okia kb pda gau
ia]oqnao bkn ]j ej`ere`q]h MDH+ MLQ `kao jkp na_kiiaj` qoejc pdaoa r]hqao bkn ej`ere`q]h ia]oqnao-

A.6 OTHER PARTICIPANT PERSPECTIVE HEALTH IMPACTS

Sdeo oa_pekj nalknpo kj ]j ]hpanj]pera iapdk` pk aopei]pejc l]npe_el]jp lanola_pera da]hpd ^ajabepo re]
na`q_pekjo ej oe_g `]uo ]ppne^qpa` pk ajancu abbe_eaj_u ia]oqnao ejop]hha` ^u pda lnkcn]io- Aa_]qoa kb
pda atpnaiahu oi]hh jqi^an kb naolkj`ajpo nalknpejc lnkcn]i ej`q_a` _d]jcao ej da]hpd+ MLQ `kao
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jkp na_kiiaj` qoejc pda MDH r]hqao nalknpa` ej pdeo oa_pekj ^qp sa `k lnaoajp pdai ej pda ejpanaop kb
lnkre`ejc ejbkni]pekj pk ejbkni bqnpdan `eo_qooekj ]j` bqpqna atlhkn]pekj ejpk pdeo eooqa-

Djancu abbe_eaj_u lnkcn]io i]u d]ra `ena_p eil]_po kj da]hpd pdnkqcd eilnkra` dkia ajrenkjiajpo+
na`q_a` atlkoqna pk dulkpdanie] kn dulanpdanie]}l]npe_qh]nhu `qnejc da]p s]rao ]j` _kh` olahho}
eilnkra` ej`kkn ]en mq]hepu+ ]j` lkpajpe]h na`q_pekjo ej ikeopqna ]j` ikh`+ ha]`ejc pk ]iahekn]pekj kb
]opdi] pneccano ]j` kpdan naolen]pknu ]ehiajpo- Sdanabkna+ l]npe_el]jpo ej ajancu abbe_eaj_u lnkcn]io
i]u na]heva ] jqi^an kb da]hpd nah]pa` eilnkraiajpo `qa pk ejop]hha` ia]oqnao+ naoqhpejc ej basan
`]uo kbb skng `qa pk ehhjaoo-

Qaolkj`ajpo sana ]oga` pk nalknp pda jqi^an kb oe_g `]uo pdau kn ] dkqoadkh` iai^an d]` p]gaj
]bpan pda ajancu,abbe_eajp eilnkraiajpo ]j` `qnejc ] lanek` kb ] ua]n ^abkna pda eilnkraiajpo- Sdkoa
sdkoa jqi^an kb oe_g `]uo d]` _d]jca` oej_a pda eilnkraiajpo sana bqnpdan ]oga` sdapdan pdau
pdkqcdp pda _d]jca ej oe_g `]uo s]o nah]pa` pk pda eilnkraiajpo- Sda ar]hq]pekj pa]i aopei]pa` pda
r]hqa kb pda l]npe_el]jp da]hpd ^ajabepo ^]oa` kj _d]jcao ej oahb nalknpa` oe_g `]uo pd]p naolkj`ajpo
]ppne^qpa` pk pda ejop]hh]pekjo ]j` ]ook_e]pa` _d]jcao ej hkop s]cao-

Hp odkqh` ^a jkpa` pd]p pda na_kiiaj`a` 'MDH( r]hqao bkn ]hh kb pda da]hpd,nah]pa` eil]_po nalnaoajp
_kjoanr]pera aopei]pao- Hilknp]jphu+ ]ju nalknpa` _d]jcao ej oe_g `]uo kn pda jqi^an kb peiao ]
l]npe_el]jp okqcdp ia`e_]h _]na bkn da]p opnaoo ]j` kpdan _kj`epekjo pd]p sana jkp ]ppne^qpa` pk pda
eilnkraiajpo sana jkp ej_hq`a` ej pda r]hqa aopei]pao- Q]pdan+ r]hqa aopei]pao sana okhahu ^]oa` kj
pdkoa l]npe_el]jpo sdk ]ppne^qpa` _d]jcao ej jqi^an kb oe_g `]uo kn ia`e_]h reoepo pk pda abbe_eaj_u
eilnkraiajpo; pda r]hqa bkn ]hh kpdan naolkj`ajpo 'ej_hq`ejc pdkoa sdk d]` jk _d]jcao kn sdk
_kjoe`ana` pdaen _d]jcao pk ^a qjnah]pa` pk pda eilnkraiajpo( s]o oap pk vank- Hj ]``epekj+
_kj_hqoekjo ]na ejpanlnapa` _]qpekqohu ^a_]qoa okia kb pda oq^,o]ilhao ]na atpnaiahu oi]hh+ ej okia
_]oao kjhu kja naolkj`ajp-

Sda jqi^an kb nalknpa` oe_g `]uo ^abkna ]j` ]bpan pda eilnkraiajpo eo ehhqopn]pa` ej S]^ha @,00 'bkn
MKH naolkj`ajpo( ]j` S]^ha @,02 'bkn KH naolkj`ajpo(- D]_d p]^ha ]hok odkso oe_g `]uo ^abkna ]j`
]bpan pda eilnkraiajpo bkn pda oq^oap kb naolkj`ajpo sdk 0( d]` ] _d]jca ej oe_g `]uo bnki ^abkna pk
]bpan pda eilnkraiajpo+ ]j` 1( o]e` pda _d]jca ej oe_g `]uo s]o nah]pa` pk pda eilnkraiajpo- @c]ej+
pdeo oq^oap s]o qoa` bkn aopei]pejc pda pkp]h na`q_pekj ej hkop s]cao-

S]^ha @,00 odkso pda _d]jca ej oe_g `]uo bkn ]hh naolkj`ajpo sdk c]ra ] r]he` naolkjoa pk pda
mqaopekj 'e-a-+ `e` jkp o]u z`kjyp gjks{ kn znabqoa{(+ ]o sahh ]o bkn pda oq^,o]ilha kb MKH l]npe_el]jpo
sdk ]ppne^qpa` pdaen _d]jca ej oe_g `]uo pk pda eilnkraiajpo- Sda psk necdp,ikop _khqijo odks pd]p+
]ikjc pda aharaj naolkj`ajpo sdk ]ppne^qpa` pdaen _d]jca ej oe_g `]uo pk pda eilnkraiajpo+ kjhu 0/$
d]` jk oe_g `]uo ^abkna pda eilnkraiajpo+ sdeha _hkoa pk kja,d]hb '34$( d]` jk oe_g `]uo ]bpan- @hok+
sdana]o ]^kqp kja kqp kb pdnaa naolkj`ajpo sdk ]ppne^qpa` _d]jcao ej oe_g `]uo pk pda eilnkraiajpo
'23$( ieooa` ]p ha]op oet `]uo ^abkna pda eilnkraiajpo+ kjhu 0/$ ieooa` pd]p i]ju ]bpan-

Ekn pda KH naolkj`ajpo+ pda ia]j jqi^an kb oe_g `]uo ]bpan pda eilnkraiajpo `a_na]oa` bnki ] ia]j
kb 1-/ pk 0-6 'S]^ha @,02(- @ikjc pda oet KH naolkj`ajpo sdk ]ppne^qpa` pdaen _d]jca ej oe_g `]uo pk pda
eilnkraiajpo+ pda jqi^an kb oe_g `]uo s]o na`q_a` bnki 3-0 pk /- @hh kb pdaoa naolkj`ajpo d]` kja pk
bera oe_g `]uo ^abkna pda eilnkraiajpo+ sdana]o jkja d]` ]ju oe_g `]uo ]bpan-
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A: Additional Analysis of NEI Surveys

@,05

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Table A-12. Sick Days Before and After Improvements, Non-low- income

Non-low Income

Reported sick days, all
respondents

Reported sick days, respondents who
attributed change in sick days to

improvements

Sick days
before

Sick days
after Sick days before Sick days after

Sample size 173 202 11 11

/ nd^f _\tn 55$ 66$ 0/$ 34$

0 oj 4 nd^f _\tn 10$ 06$ 45$ 34$

5 oj 0/ nd^f _\tn 8$ 2$ 12$ 0/$

00 oj 1/ nd^f _\tn 1$ 1$ 00$ /$

Kjm` oc\i 1/ nd^f _\tn 1$ 1$ /$ /$

K`\i nd^f _\tn 1-3 0-2 3-3 1-3

Table A-13. Sick Days Before and After Improvements, Low-income

Low-income

Reported sick days, all
respondents

Reported sick days, respondents who
attributed change in sick days to

improvements

Sick days
before

Sick days
after Sick days before Sick days after

Sample size 185 206 6 6

/ nd^f _\tn 65$ 72$ /$ 0//$

0 oj 4 nd^f _\tn 04$ 7$ 0//$ /$

5 oj 0/ nd^f _\tn 5$ 5$ /$ /$

00 oj 1/ nd^f _\tn 1$ 0$ /$ /$

Kjm` oc\i 1/ nd^f _\tn 0$ 0$ /$ /$

K`\i nd^f _\tn 1-/ 0-6 3-0 /-/

S]^ha @,03 'MKH( ]j` S]^ha @,04'KH( ehhqopn]pa dks sa aopei]pa` pda MDH r]hqa lan l]npe_el]jp bkn
na`q_pekj ej oe_g `]uo- Eenop+ sa aopei]pa` hkop s]cao ^u iqhpelhuejc pda jqi^an kb oe_g `]uo ^abkna
]j` ]bpan pda eilnkraiajpo ^u pda naolkj`ajpyo `]ehu s]ca n]pa+ bkn pda oq^oap kb naolkj`ajpo sdk
]ppne^qpa` pdaen _d]jcao ej oe_g `]uo pk pda eilnkraiajpo 'e-a-+ pda ]ppne^qpekj cnkql(+ ]j` pdaj ]llhuejc
pda opn]p] saecdpo-

06/
Va _]h_qh]pa` pkp]h hkop s]cao ^abkna ]j` ]bpan pda eilnkraiajpo bkn pda

]ppne^qpekj cnkql ^u oqiiejc pda hkop s]cao bkn pda naolkj`ajpo ej pda ]ppne^qpekj cnkql nalknpejc
ieooa` `]uo ^abkna ]j` ]bpan pda eilnkraiajpo ']c]ej+ ]llhuejc pda opn]p] saecdpo(- Skp]h na`q_pekj ej
hkop s]cao s]o `anera` ^u oq^pn]_pejc hkop s]cao ]bpan bnki hkop s]cao ^abkna- Eej]hhu+ pdeo jqi^an+
nalnaoajpejc pda na`q_pekj ej hkop s]cao bkn pda ]ppne^qpekj cnkql+ s]o `ere`a` ^u pda pkp]h jqi^an kb
naolkj`ajpo ej a]_d ej_kia cnkql+ ]o sa `e` jkp _kjoe`an pdana pk ^a ] na`q_pekj ej hkop s]cao bkn pda
l]npe_el]jpo sdk `e` jkp ]ppne^qpa pdaen _d]jca ej oe_g `]uo pk pda eilnkraiajpo- Sda naoqhpejc

06/
B\dgt r\b` m\o`n r`m` `nodh\o`_ \n ajggjrn- ?i \iip\g n\g\mt r\n `nodh\o`_ \n oc` h`_d\i ja oc` n\g\mt m\ib` m`kjmo`_ ]t oc`

k\mod^dk\io- Ga oc` k\mod^dk\io _d_ ijo m`kjmo \ n\g\mt m\ib`+ oc` \q`m\b` ja `\^c kjkpg\odji 'd-`- gjr,di^jh` \i_ iji,gjr,di^jh`( r\n pn`_-
Rc` \iip\g r\b` m\o` r\n _dqd_`_ ]t 134 rjmf _\tn+ \nnph`_ oj ]` oc` \iip\g iph]`m ja rjmf _\tn-
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A: Additional Analysis of NEI Surveys

@,06

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

na`q_pekj ej hkop s]cao s]o _]h_qh]pa` pk ^a #47 lan l]npe_el]jp bkn MKH naolkj`ajpo ]j` #01 lan
l]npe_el]jp bkn pda KH naolkj`ajpo-

Table A-14. Reduction in Lost Wages Due to Sick Days, Non Low- Income

Before improvements After improvements

Sample size (Number of respondents in attribution group
with any sick days before/after improvements)

10 6

K`\i nd^f _\tn 3-3 1-3

Rjo\g gjno r\b`n #10+841 #8+677

Rjo\g m`_p^odji di gjno r\b`n #01+053

?q`m\b` m`_p^odji di gjno r\b`n 'ojo\g m`_p^odji di gjno
r\b`n _dqd_`_ ]t \gg 1/8 LJG m`nkji_`ion(

47

Table A-15. Reduction in Lost Wages Due to Sick Days, Low-income

Before improvements After improvements

Sample size (Number of respondents in attribution group
with any sick days before/after improvements)

6 0

K`\i nd^f _\tn 3-0 /-/

Rjo\g gjno r\b`n #1+537 #/

Rjo\g m`_p^odji di gjno r\b`n #1+537

?q`m\b` m`_p^odji di gjno r\b`n 'ojo\g m`_p^odji di gjno
r\b`n _dqd_`_ ]t \gg 1/8 LJG m`nkji_`ion(

#01

A.7 SOCIETAL PERSPECTIVE HEALTH IMPACTS

Sdeo oa_pekj nalknpo kj lkpajpe]h ok_eap]h da]hpd,nah]pa` ^ajabepo aopei]pa` re] na`q_a` ia`e_]h _kopo
`qa pk na`q_pekjo ej ej_e`aj_ao kb da]p opnaoo+ dulkpdanie]+ ]j` ]opdi]- Aa_]qoa kb pda atpnaiahu
oi]hh jqi^an kb naolkj`ajpo nalknpejc lnkcn]i ej`q_a` _d]jcao ej da]hpd+ MLQ `kao jkp na_kiiaj`
qoejc pda MDH r]hqao nalknpa` ej pdeo oa_pekj ^qp sa `k lnaoajp pdai ej pda ejpanaop kb lnkre`ejc
ejbkni]pekj pk ejbkni bqnpdan `eo_qooekj ]j` bqpqna atlhkn]pekj ejpk pdeo eooqa-

Djancu abbe_eaj_u lnkcn]io i]u d]ra `ena_p eil]_po kj da]hpd pdnkqcd eilnkra` dkia ajrenkjiajpo+
na`q_a` atlkoqna pk dulkpdanie] kn dulanpdanie]}l]npe_qh]nhu `qnejc da]p s]rao ]j` _kh` olahho}
eilnkra` ej`kkn ]en mq]hepu+ ]j` lkpajpe]h na`q_pekjo ej ikeopqna ]j` ikh`+ ha]`ejc pk ]iahekn]pekj kb
]opdi] pneccano ]j` kpdan naolen]pknu ]ehiajpo- Sdanabkna+ l]npe_el]jpo ej ajancu abbe_eaj_u lnkcn]io
i]u na]heva ] jqi^an kb da]hpd nah]pa` eilnkraiajpo `qa pk ejop]hha` ia]oqnao+ naoqhpejc ej basan
`]uo kbb skng `qa pk ehhjaoo- Hj ]``epekj+ ok_eapu ]p h]nca ^ajabepo ^a_]qoa kb na`q_a` ia`e_]h _kopo `qa
pk na`q_pekjo ej pda ej_e`aj_a kb ouilpkio kn k__qnnaj_ao kb ola_ebe_ da]hpd lnk^haio 'oq_d ]o ]opdi]
kn kpdan naolen]pknu lnk^haio+ da]p opnaoo ]j` dulkpdanie](-

Djancu abbe_eaj_u lnkcn]io i]u d]ra `ena_p eil]_po kj da]hpd pdnkqcd eilnkra` dkia ajrenkjiajpo+
oq_d ]o na`q_a` neogo kb da]p opnaoo ]j` dulkpdanie] ]o sahh ]o eilnkra` ej`kkn ]en mq]hepu ]j`
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A: Additional Analysis of NEI Surveys

@,07

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

lkpajpe]h na`q_pekjo ej ikeopqna ]j` ikh`+ ha]`ejc pk ]iahekn]pekj kb ]opdi] pneccano ]j` kpdan
naolen]pknu ]ehiajpo- Rk_eapu ]p h]nca ^ajabepo ^a_]qoa kb hksan ia`e_]h _kopo `qa pk na`q_pekjo ej pda
ej_e`aj_a kb ouilpkio kn k__qnnaj_ao kb ola_ebe_ da]hpd lnk^haio 'oq_d ]o ]opdi] kn kpdan naolen]pknu
lnk^haio+ da]p opnaoo ]j` dulkpdanie](-

Qaolkj`ajpo sana ]oga` pk nalknp pda jqi^an kb reoepo i]`a pk ] dkolep]h+ aiancaj_u nkki+ kn qncajp
_]na b]_ehepu bkn da]p opnaoo+ kranatlkoqna pk _kh`+ ]j` ]opdi] ]bpan pda ajancu,abbe_eajp eilnkraiajpo
]j` `qnejc ] lanek` kb ] ua]n ^abkna pda eilnkraiajpo- Sdau sana bqnpdan ]oga` sdapdan pdau pdkqcdp
]ju _d]jcao ej pda jqi^an kb peiao pdau okqcdp _]na bkn pdaoa _kj`epekjo s]o nah]pa` pk pda
eilnkraiajpo- Sda ar]hq]pekj pa]i aopei]pa` pda r]hqa kb pda ok_eap]h da]hpd ^ajabepo ^]oa` kj
_d]jcao ej pda jqi^an kb peiao _]na s]o okqcdp}ola_ebe_]hhu+ _d]jcao pd]p naolkj`ajpo ]ppne^qpa` pk
pda ejop]hh]pekjo}]j` ]ook_e]pa` _d]jcao ej _kopo bkn ia`e_]h _]na- A]oa` kj ] nareas kb pda ia`e_]h
hepan]pqna+ pda ]ran]ca _kop bkn ] reoep pk ] ia`e_]h _ajpan bkn da]p opnaoo ]j` kranatlkoqna pk _kh`
]`fqopa` bkn ejbh]pekj eo ]llnktei]pahu #0+36/ lan reoep-

060
Sda ]ran]ca _kop kb pna]pejc ]opdi] ]p ]j

aiancaj_u nkki+ ]`fqopa` bkn ejbh]pekj+ eo ]llnktei]pahu #627-
061

Sdaoa r]hqao iqhpelhea` ^u pda
na`q_pekj ej jqi^an kb _]na reoepo okqcdp ]o nalknpa` ^u pda naolkj`ajpo ueah` pda na_kiiaj`a`
naola_pera MDH r]hqa-

A.7.1 Heat Stress

Mkja kb pda MKH naolkj`ajpo nalknpa` oaagejc _]na bkn da]p opnaoo aepdan ^abkna kn ]bpan pda
eilnkraiajpo 'S]^ha @,05(- @ikjc pda KH naolkj`ajpo+ pdana s]o ] ohecdp na`q_pekj ej da]p opnaoo
ej_e`ajpo}sdeha 3$ okqcdp _]na ^abkna pda eilnkraiajpo+ 1$ okqcdp _]na ]bpan- Gksaran+ kjhu kja kb
pdaoa naolkj`ajpo nalknpa` pd]p pda _d]jca ej pda jqi^an kb peiao oaagejc ia`e_]h _]na bkn da]p
opnaoo s]o nah]pa` pk pda ajancu abbe_eaj_u eilnkraiajpo- Sdeo l]npe_el]jp nalknpa` pd]p ia`e_]h _]na
s]o okqcdp bkn da]p opnaoo pse_a lnekn pk eilnkraiajpo ]j` bera peiao oej_a+ atde^epejc ]j ej_na]oa ej
pda jqi^an kb peiao _]na s]o okqcdp bkn da]p opnaoo 'S]^ha @,06(-

060
A`io`mn ajm Bdn`\n` Ajiomjg \i_ Nm`q`iodji+ 1/00- Rm`\oh`io ajm c`\o nom`nn \i_ jq`m`skjnpm` oj ^jg_ dn ^jind_`m`_ \ yb`i`m\g diepmtz

]t oc` ABA9 y?^^jm_dib oj oc` Giepmt Qpmq`dgg\i^` Epd_`gdi`n+ \i diepmt dn oc` kctnd^\g _\h\b` oc\o m`npgon rc`i \ cph\i ]j_t dn np__`igt
jm ]md`agt np]e`^o`_ oj diojg`m\]g` g`q`gn ja `i`mbt- Giepmt ^\i v ]` \i dhk\dmh`io ja api^odji m`npgodib amjh \ g\^f ja ji` jm hjm` qdo\g
`g`h`ion 'd-`-+ \dm+ r\o`m+ jm r\mhoc(+ \n di nom\ibpg\odji+ _mjridib+ jm am``udibv- Rc` `i`mbt ^\pndib \i diepmt h\t ]` v oc`mh\g '`-b-+ \dm
jm r\o`m oc\o dn ojj cjo jm ojj ^jg_(-z
061

?b`i^t ajm F`\goc^\m` P`n`\m^c \i_ Op\gdot+ 1//7-
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A: Additional Analysis of NEI Surveys

@,08

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Table A-16. Medical Care Visits for Heat Stress Before and After Improvements, Non-low Income

Non-low Income

Reported number of times sought
care, all respondents

Reported number of times sought
care, respondents who attributed

change to improvements

Before After Before After

Sample size 198 209 0 0

/ odh`n njpbco 0//$ 0//$ /$ /$

0 oj 4 odh`n njpbco /$ /$ /$ /$

5 oj 0/ odh`n njpbco /$ /$ /$ /$

00 oj 1/ odh`n njpbco /$ /$ /$ /$

Kjm` oc\i 1/ njpbco /$ /$ /$ /$

K`\i odh`n ^\m` njpbco /-/ /- / /-/ /-/
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A: Additional Analysis of NEI Surveys

@,1/

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Table A-17. Medical Care Visits for Heat Stress before and After Improvements, Low-income

Low-income

Reported number of times sought
care, all respondents

Reported number of times sought
care, respondents who attributed

change to improvements

Before After Before After

Sample size 188 210 1 1

/ odh`n njpbco 85$ 87$ /$ /$

0 oj 4 odh`n njpbco 2$ 1$ 0//$ 0//$

5 oj 0/ odh`n njpbco 0$ /$ /$ /$

00 oj 1/ odh`n njpbco /$ /$ /$ /$

Kjm` oc\i 1/ njpbco /$ /$ /$ /$

K`\i odh`n ^\m` njpbco /-0 /-0 1-/ 4-/

Mkja kb pda MKH naolkj`ajpo ]ppne^qpa` _d]jcao ej ej_e`ajpo kb da]p opnaoo pk pda ajancu abbe_eaj_u
eilnkraiajpo+ ok pda r]hqa bkn MKH naolkj`ajpo eo #/- S]^ha @,07'KH( ehhqopn]pao dks sa aopei]pa` pda
]jjq]h MDH r]hqa lan l]npe_el]jp bkn _d]jcao ej da]p opnaoo ej_e`ajpo- Eenop+ da]hpd _]na _kop bkn da]p
opnaoo s]o aopei]pa` ^u iqhpelhuejc pda jqi^an kb peiao _]na s]o okqcdp bkn da]p opnaoo ^abkna ]j`
]bpan pda eilnkraiajpo+ bkn pda oq^oap kb naolkj`ajpo sdk ]ppne^qpa` pdaen _d]jcao ej oe_g `]uo pk pda
eilnkraiajpo 'e-a-+ pda ]ppne^qpekj cnkql(+ ^u pda ]ran]ca _kop bkn ] reoep pk ] ia`e_]h _ajpan bkn da]p
opnaoo '#0+36/ lan reoep( ]j` ]llhuejc pda opn]p] saecdpo-

062063
Skp]h da]hpd _]na _kopo ^abkna ]j` ]bpan

pda eilnkraiajpo bkn pda ]ppne^qpekj cnkql sana pdaj _]h_qh]pa` ^u oqiiejc pda da]hpd _]na _kopo bkn
pda naolkj`ajpo ej pda ]ppne^qpekj cnkql nalknpejc ia`e_]h reoepo bkn da]p opnaoo ^abkna ]j` ]bpan pda
eilnkraiajpo ']c]ej+ ]llhuejc pda opn]p] saecdpo(- Sda pkp]h _d]jca ej da]hpd _]na _kopo bkn da]p opnaoo
s]o `anera` ^u oq^pn]_pejc da]hpd _]na _kopo ]bpan bnki da]hpd _]na _kopo ^abkna- Eej]hhu+ pdeo jqi^an+
nalnaoajpejc pda _d]jca ej da]hpd _]na _kopo bkn pda ]ppne^qpekj cnkql+ s]o `ere`a` ^u pda pkp]h jqi^an
kb naolkj`ajpo ej a]_d ej_kia cnkql+ ]o pdana s]o _kjoe`ana` pk ^a jk _d]jca ej da]hpd _]na _kopo bkn
pda l]npe_el]jpo sdk d]` jkp ]ppne^qpa` pdaen _d]jca ej jqi^an kb ia`e_]h reoepo bkn da]p opnaoo pk pda
eilnkraiajpo- Sda naoqhpejc _d]jca ej da]hpd _]na _kopo bkn da]p opnaoo s]o _]h_qh]pa` pk ^a #/ lan
l]npe_el]jp bkn MKH naolkj`ajpo ]j` ] jac]pera ^ajabep kb #15 lan l]npe_el]jp bkn pda KH naolkj`ajpo-

La]oqnejc _d]jcao ej da]p opnaoo `alaj`o qlkj pda k__qnnaj_a kb ] oarana da]p s]ra pd]p pneccano
da]p opnaoo ]ikjc iai^ano kb pda lklqh]pekj- Hp i]u ^a pd]p kqn o]ilha oeva s]o pkk oi]hh pk
ia]oqna ej_e`aj_ao kb da]p opnaoo `qnejc ] da]p s]ra+ kn pda peia lanek` kb pda opq`u i]u jkp d]ra
ej_hq`a` ] oarana da]p s]ra ej L]oo]_dqoappo- Bd]jcao ej ej_e`aj_a n]pao kb da]p opnaoo ]na ]hok
^aejc at]ieja` ej pda ql_kiejc ar]hq]pekj kb pda j]pekj]h V@O; r]hqao iecdp ^a ]^ha pk ^a `anera`
bnki pdaoa bej`ejco 'Sanjao ap ]h-+ 1//6(-

062
A`io`mn ajm Bdn`\n` Ajiomjg \i_ Nm`q`iodji+ 1/00- Rm`\oh`io ajm c`\o nom`nn \i_ jq`m`skjnpm` oj ^jg_ dn ^jind_`m`_ \ yb`i`m\g diepmt

]t oc` ABA9 y?^^jm_dib oj oc` Giepmt Qpmq`dgg\i^` Epd_`gdi`n+ \i diepmt dn oc` kctnd^\g _\h\b` oc\o m`npgon rc`i \ cph\i ]j_t dn np__`igt
jm ]md`agt np]e`^o`_ oj diojg`m\]g` g`q`gn ja `i`mbt- Giepmt ^\i v ]` \i dhk\dmh`io ja api^odji m`npgodib amjh \ g\^f ja ji` jm hjm` qdo\g
`g`h`ion 'd-`-+ \dm+ r\o`m+ jm r\mhoc(+ \n di nom\ibpg\odji+ _mjridib+ jm am``udibv- Rc` `i`mbt ^\pndib \i diepmt h\t ]` v oc`mh\g '`-b-+ \dm
jm r\o`m oc\o dn ojj cjo jm ojj ^jg_vz
063

Rjo\g m`_p^odjin di gjno r\b`n r`m` r`dbco`_ oj nom\o\ \i_ di^jh` bmjpk-
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Table A-18. Change in Medical Care Cost for Heat Stress before and After Improvements,
Low-income

Low-Income

Reported number of times sought care,
respondents who attributed change to

improvements

Before After

Sample size (Number of respondents in attribution group
who sought care before/after improvements)

1 1

K`\i iph]`m ja h`_d^\g ^\m` qdndon 1 4

Rjo\g c`\goc ^\m` ^jnon #2+486 #7+881

Rjo\g m`_p^odji di c`\goc ^\m` ^jnon #,4+284

?q`m\b` m`_p^odji di c`\goc ^\m` ^jnon+ c`\o nom`nn 'ojo\g
^c\ib` di c`\goc ^\m` ^jnon _dqd_`_ ]t \gg 102
m`nkji_`ion(

#,15

A.7.2 Hypothermia

@ikjc pda MKH naolkj`ajpo 'S]^ha @,08(+ kja naolkj`ajp 'basan pd]j kja kqp kb kja dqj`na`(
nalknpa` oaagejc _]na bkn dulkpdanie] pse_a ^abkna pda eilnkraiajpo+ ]j` jkja okqcdp _]na bkn
dulkpdanie] ]bpan- Sdeo naolkj`ajp ]ppne^qpa` pda _d]jca pk pda ajancu,abbe_eaj_u eilnkraiajpo pd]p
sana ejop]hha`- @ikjc pda KH naolkj`ajpo 'S]^ha @,1/(+ pdana s]o ] ohecdp na`q_pekj ej dulkpdanie]
ej_e`ajpo}sdeha 3$ okqcdp _]na ^abkna pda eilnkraiajpo 'sepd ] ia]j kb 2-0 reoepo bkn pdaoa
naolkj`ajpo(+ 2$ okqcdp _]na ]bpan 'sepd ] ia]j kb 1-6 reoepo(- Gksaran+ kjhu kja kb pdaoa
naolkj`ajpo nalknpa` pd]p pda _d]jca ej pda jqi^an kb peiao oaagejc ia`e_]h _]na bkn dulkpdanie]
s]o nah]pa` pk pda ajancu abbe_eaj_u eilnkraiajpo- Sdeo l]npe_el]jp nalknpa` pd]p ia`e_]h _]na s]o
okqcdp bkn dulkpdanie] pdnaa peiao lnekn pk eilnkraiajpo ]j` kja peia oej_a+ atde^epejc ] `a_na]oa ej
pda jqi^an kb peiao _]na s]o okqcdp bkn dulkpdanie]-

Table A-19. Medical Care Visits for Hypothermia before and After Improvements,
Non-low-income

Non-low-income

Reported number of times sought
care, all respondents

Reported number of times sought
care, respondents who attributed

change to improvements

Before After Before After

Sample size 197 209 1 1

/ odh`n njpbco 0//$ 0//$ /$ 0//$

0 oj 4 odh`n njpbco <0$ /$ 0//$ /$

5 oj 0/ odh`n njpbco /$ /$ /$ /$

00 oj 1/ odh`n njpbco /$ /$ /$ /$

Kjm` oc\i 1/ njpbco /$ /$ /$ /$

K`\i odh`n ^\m` njpbco 1-/ /-/ 1-/ /-/

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 192 of 262



A: Additional Analysis of NEI Surveys

@,11

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Table A-20. Medical Care Visits for Hypothermia before and After Improvements, Low-income

Low-income

Reported number of times sought
care, all respondents

Reported number of times sought
care, respondents who attributed

change to improvements

Before After Before After

Sample size 190 212 1 1

/ odh`n njpbco 85$ 87$ /$ /$

0 oj 4 odh`n njpbco 2$ 1$ 0//$ 0//$

5 oj 0/ odh`n njpbco 0$ 0$ /$ /$

00 oj 1/ odh`n njpbco /$ /$ /$ /$

Kjm` oc\i 1/ njpbco /$ /$ /$ /$

K`\i odh`n ^\m` njpbco 2-0 1-6 2-/ 0-/

S]^ha @,10 'MKH( ]j` S]^ha @,11 'KH( ehhqopn]pa dks pda ]jjq]h MDH r]hqa lan l]npe_el]jp bkn _d]jcao ej
dulkpdanie] ej_e`ajpo s]o aopei]pa`- Eenop+ pda da]hpd _]na _kop bkn dulkpdanie] s]o aopei]pa` ^u
iqhpelhuejc pda jqi^an kb peiao _]na s]o okqcdp bkn dulkpdanie] ^abkna ]j` ]bpan pda eilnkraiajpo+
bkn pda oq^oap kb naolkj`ajpo sdk ]ppne^qpa` pdaen _d]jcao ej dulkpdanie] pk pda eilnkraiajpo 'e-a-+
pda ]ppne^qpekj cnkql(+ ^u pda ]ran]ca _kop bkn ] reoep pk ] ia`e_]h _ajpan bkn dulkpdanie] '#0+36/ lan
reoep( ]j` ]llhuejc pda opn]p] saecdpo- Skp]h da]hpd _]na _kopo ^abkna ]j` ]bpan pda eilnkraiajpo bkn pda
]ppne^qpekj cnkql sana pdaj _]h_qh]pa` ^u oqiiejc pda da]hpd _]na _kopo bkn pda naolkj`ajpo ej pda
]ppne^qpekj cnkql nalknpejc ia`e_]h reoepo bkn dulkpdanie] ^abkna ]j` ]bpan pda eilnkraiajpo ']c]ej+
]llhuejc pda opn]p] saecdpo(- Sda pkp]h _d]jca ej da]hpd _]na _kopo bkn dulkpdanie] s]o `anera` ^u
oq^pn]_pejc da]hpd _]na _kopo ]bpan bnki da]hpd _]na _kopo ^abkna- Eej]hhu+ pdeo jqi^an+ nalnaoajpejc pda
_d]jca ej da]hpd _]na _kopo bkn pda ]ppne^qpekj cnkql+ s]o `ere`a` ^u pda pkp]h jqi^an kb naolkj`ajpo ej
a]_d ej_kia cnkql+ ]o pdana s]o _kjoe`ana` pk ^a jk _d]jca ej da]hpd _]na _kopo bkn pda l]npe_el]jpo
sdk d]` jkp ]ppne^qpa` pdaen _d]jca ej jqi^an kb ia`e_]h reoepo bkn dulkpdanie] pk pda eilnkraiajpo-
Sda naoqhpejc _d]jca ej da]hpd _]na _kopo bkn dulkpdanie] s]o _]h_qh]pa` pk ^a #0-30 lan l]npe_el]jp bkn
MKH naolkj`ajpo ]j` #03 lan l]npe_el]jp bkn pda KH naolkj`ajpo-

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 193 of 262



A: Additional Analysis of NEI Surveys

@,12

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

Table A-21. Change in Medical Care Cost for Hypothermia Before and After Improvements,
Non-low-income

Non-low-income

Reported number of times sought care, respondents who
attributed change to improvements

Before After

Sample size (Number of respondents in
attribution group who sought care before/after
improvements)

1 0

K`\i iph]`m ja h`_d^\g ^\m` qdndon 1 /

Rjo\g c`\goc ^\m` ^jnon #183 #/

Rjo\g m`_p^odji di c`\goc ^\m` ^jnon #183

?q`m\b` m`_p^odji di c`\goc ^\m` ^jnon+ c`\o
nom`nn 'ojo\g ^c\ib` di c`\goc ^\m` ^jnon
_dqd_`_ ]t \gg 1/8 m`nkji_`ion(

#0-30

Table A-22. Change in Medical Care Cost for Hypothermia Before and After Improvements,
Low-income

Low-income

Reported number of times sought care, respondents who
attributed change to improvements

Before After

Sample size (Number of respondents in
attribution group who sought care before/after
improvements)

1 1

K`\i iph]`m ja h`_d^\g ^\m` qdndon 2 0

Rjo\g c`\goc ^\m` ^jnon #3+3/8 #0+36/

Rjo\g m`_p^odji di c`\goc ^\m` ^jnon #1+828

?q`m\b` m`_p^odji di c`\goc ^\m` ^jnon+ c`\o
nom`nn 'ojo\g ^c\ib` di c`\goc ^\m` ^jnon
_dqd_`_ ]t \gg 102 m`nkji_`ion(

#03

A.7.3 Asthma

@ikjc pda MKH naolkj`ajpo 'S]^ha @,12(+ ]^kqp kja,pden` '20$( nalknpa` oaagejc _]na bkn ]opdi]
^apsaaj kja ]j` bera peiao ^abkna pda eilnkraiajpo+ ]j` basan pd]j kja kqp kb bera '06$( okqcdp
_]na bkn ]opdi] ^apsaaj kja ]j` bera peiao ]bpan- Hj ]``epekj+ ] bas naolkj`ajpo '2$( okqcdp _]na
^apsaaj oet ]j` paj peiao ]bpan pda eilnkraiajpo- Sdana s]o ]j kran]hh ej_na]oa ej ]opdi] ej_e`ajpo+
bnki ] ia]j kb 1-0 pk ] ia]j kb 2-2+ bkn naolkj`ajpo sdk d]` ]ju ]opdi] ej_e`ajpo- Ekn pda psk
naolkj`ajpo sdk ]ppne^qpa` pda _d]jca ej ]opdi] ej_e`ajpo pk pda ajancu,abbe_eaj_u eilnkraiajpo pd]p
sana ejop]hha`+ pda ia]j jqi^an kb ej_e`ajpo ej_na]oa` bnki 1-4 pk 2-/- @ikjc pda KH naolkj`ajpo
'S]^ha @,12(+ pdana s]o ] na`q_pekj ej ]opdi] ej_e`ajpo}sdeha 27$ okqcdp _]na ^abkna pda
eilnkraiajpo 'sepd ] ia]j kb 4 reoepo bkn pdaoa naolkj`ajpo(+ 14$ okqcdp _]na ]bpan 'sepd ] ia]j kb
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2-4 reoepo(- Gksaran+ ]ikjc pda pdnaa KH naolkj`ajpo sdk o]e` pd]p pda _d]jca ej pda jqi^an kb peiao
oaagejc ia`e_]h _]na bkn ]opdi] s]o nah]pa` pk pda ajancu abbe_eaj_u eilnkraiajpo+ pdana s]o ]j
kran]hh ej_na]oa ej ]opdi] ej_e`ajpo+ bnki ] ia]j kb 3-4 pk 5-8 reoepo pk ] ia`e_]h b]_ehepu bkn ]opdi]-

Table A-23. Medical Care Visits for Asthma before and After Improvements, Non-low-income

Table A-24. Medical Care Visits for Asthma before and After Improvements, Low-income

Low-income

Reported number of times sought
care, all respondents

Reported number of times sought
care, respondents who attributed

change to improvements

Before After Before After

Sample size 61 70 3 3

/ odh`n njpbco 51$ 64$ /$ 22$

0 oj 4 odh`n njpbco 15$ 10$ 48$ 15$

5 oj 0/ odh`n njpbco 6$ 3$ 30$ 30$

00 oj 1/ odh`n njpbco 4$ /$ /$ /$

Kjm` oc\i 1/ njpbco /$ /$ /$ /$

K`\i odh`n ^\m` njpbco 4-/ 2-4 3-4 5-8

S]^ha @,14 'MKH( ]j` S]^ha @,15 'KH( ehhqopn]pa dks pda ]jjq]h MDH r]hqa lan l]npe_el]jp bkn _d]jcao ej
]opdi] ej_e`ajpo s]o aopei]pa`- Eenop+ pda da]hpd _]na _kop bkn ]opdi] s]o aopei]pa` ^u iqhpelhuejc pda
jqi^an kb peiao _]na s]o okqcdp bkn ]opdi] ^abkna ]j` ]bpan pda eilnkraiajpo+ bkn pda oq^oap kb
naolkj`ajpo sdk ]ppne^qpa` pdaen _d]jcao ej ]opdi] pk pda eilnkraiajpo 'e-a-+ pda ]ppne^qpekj cnkql(+ ^u
pda ]ran]ca _kop bkn ] reoep pk ] ia`e_]h _ajpan bkn ]opdi] '#626-63 lan reoep(+ ]llhuejc pda opn]p]
saecdpo- Skp]h da]hpd _]na _kopo ^abkna ]j` ]bpan pda eilnkraiajpo bkn pda ]ppne^qpekj cnkql sana pdaj
_]h_qh]pa` ^u oqiiejc pda da]hpd _]na _kopo bkn pda naolkj`ajpo ej pda ]ppne^qpekj cnkql nalknpejc

Non-low-income

Reported number of times sought
care, all respondents

Reported number of times sought
care, respondents who attributed

change to improvements

Before After Before After

Sample size 45 48 2 2

/ odh`n njpbco 58$ 7/$ /$ 41$

0 oj 4 odh`n njpbco 20$ 06$ 0//$ 37$

5 oj 0/ odh`n njpbco /$ 2$ /$ /$

00 oj 1/ odh`n njpbco /$ /$ /$ /$

Kjm` oc\i 1/ njpbco /$ /$ /$ /$

K`\i odh`n ^\m` njpbco 1-0 2-2 1-4 2-/
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ia`e_]h reoepo bkn ]opdi] ^abkna ]j` ]bpan pda eilnkraiajpo ']c]ej+ ]llhuejc pda opn]p] saecdpo(- Sda
pkp]h _d]jca ej da]hpd _]na _kopo bkn ]opdi] s]o `anera` ^u oq^pn]_pejc da]hpd _]na _kopo ]bpan bnki
da]hpd _]na _kopo ^abkna- Eej]hhu+ pdeo jqi^an+ nalnaoajpejc pda _d]jca ej da]hpd _]na _kopo bkn pda
]ppne^qpekj cnkql+ s]o `ere`a` ^u pda pkp]h jqi^an kb naolkj`ajpo ej a]_d ej_kia cnkql+ ]o pdana s]o
_kjoe`ana` pk ^a jk _d]jca ej da]hpd _]na _kopo bkn pda l]npe_el]jpo sdk d]` jkp ]ppne^qpa` pdaen
_d]jca ej jqi^an kb ia`e_]h reoepo bkn ]opdi] pk pda eilnkraiajpo- Sda naoqhpejc na`q_pekj ej da]hpd
_]na _kopo bkn ]opdi] s]o _]h_qh]pa` pk ^a #00 lan l]npe_el]jp bkn MKH naolkj`ajpo ]j` #03 lan
l]npe_el]jp bkn pda KH naolkj`ajpo-

Table A-25. Change in Medical Care Cost for Asthma Before and After Improvements,
Non-low-income

Non-low-income

Reported number of times sought care, respondents who
said change is related to improvements

Before After

Sample size (Number of respondents in
attribution group who sought care before/after
improvements)

2 2

K`\i iph]`m ja h`_d^\g ^\m` qdndon 1-4 2

Rjo\g c`\goc ^\m` ^jnon #4+236 #2+/86

Rjo\g m`_p^odji di c`\goc ^\m` ^jnon #1+14/

?q`m\b` m`_p^odji di c`\goc ^\m` ^jnon+ c`\o
nom`nn 'ojo\g ^c\ib` di c`\goc ^\m` ^jnon
_dqd_`_ ]t \gg 1/8 m`nkji_`ion(

#00

Table A-26. Change in Medical Care Cost for Asthma Before and After Improvements, Low-
income

Low-income

Reported number of times sought care, respondents who
said change is related to improvements

Before After

Sample size (Number of respondents in
attribution group who sought care before/after
improvements)

3 2

K`\i iph]`m ja h`_d^\g ^\m` qdndon 2 0

Rjo\g c`\goc ^\m` ^jnon #3+3/8 #0+36/

Rjo\g m`_p^odji di c`\goc ^\m` ^jnon #1+828

?q`m\b` m`_p^odji di c`\goc ^\m` ^jnon+ c`\o
nom`nn 'ojo\g ^c\ib` di c`\goc ^\m` ^jnon
_dqd_`_ ]t \gg 102 m`nkji_`ion(

#03
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APPENDIX B: MASS SAVE NEIS

Hj pda b]hh kb 1/0/ B]`iqo ]j` Nlejekj Cuj]ie_o Bknlkn]pekj 'NCB( _kj`q_pa` oqnrauo sepd 0+1/1
_qopkiano sdk l]npe_el]pa` ej pda 1/0/ L]oo R]ra

�
Qaoe`ajpe]h Rejcha E]iehu Qapnkbep 'L]oo R]ra(

Onkcn]i-
064

L]oo R]ra eo ] lnkcn]i pd]p lnkre`ao ajancu abbe_eaj_u ]q`epo ]p jk _kop pk _qopkiano+ ]o
sahh ]o bnaa ejop]hh]pekj kb ia]oqnao oq_d ]o BEKo+ lnkcn]ii]^ha pdanikop]po+ ]j` hks,bhks
odksanda]`o+ ]o jaa`a`- Sda ]q`ep ]hok lnkre`ao na_kiiaj`]pekjo bkn eilnkrejc pda kran]hh ajancu
abbe_eaj_u kb pda dkia ]j` lnkre`ao ej_ajperao pk ejop]hh ia]oqnao oq_d ]o ejoqh]pekj.sa]pdanev]pekj+
da]pejc amqeliajp+ ]j` ajancu abbe_eajp ]llhe]j_ao-

Sda oqnrau ej_hq`a` mqaopekjo ]^kqp lkpajpe]h jkj,ajancu eil]_po pd]p l]npe_el]jpo i]u d]ra
atlaneaj_a` ]o ] naoqhp kb pdaen l]npe_el]pekj ej pda L]oo R]ra lnkcn]i- Sda MDH mqaopekjo bk_qoa` kj
pda lan_aera` _d]jcao ej pdani]h _kibknp+ kqpoe`a jkeoa+ oe_g `]uo+ _dnkje_ da]hpd _kj`epekjo ']opdi](+
_kh`o ]j` bhq+ ]j` pda ]^ehepu pk oahh kn najp pda dkia ]bpan ia]oqnao sana ejop]hha`- Qaolkj`ajpo sana
kjhu ]oga` ej`ere`q]h MDH mqaopekjo eb pdau d]` ejop]hha` ia]oqnao pd]p sana `apanieja` pk na]okj]^hu
_kjpne^qpa pk pda ej`ere`q]h MDA kb ejpanaop- Ekn at]ilha+ naolkj`ajpo sdk ejop]hha` sej`kso+ ejoqh]pekj+
]en _kj`epekjan kn ] da]pejc ouopai+ lnkcn]ii]^ha pdanikop]po+ ]en oa]hejc kn oa]hejc kb da]pejc ]j`
_kkhejc `q_po sana ]oga` ]^kqp _d]jcao ej pda pdani]h _kibknp kb pdaen dkia-

S]^ha A|0 oqii]nevao pda L]oo R]ra l]npe_el]jpoy lan_aera` _d]jcao ej oaran]h MDHo _kiikjhu
nalknpa` pk naoqhp bnki ajancu abbe_eaj_u eilnkraiajpo- O]npe_el]jpo sana ]oga` eb pdau jkpe_a` lkpajpe]h
lkoepera kn jac]pera _d]jcao ej pdaen dkqoadkh` ]ook_e]pa` sepd pda ola_ebe_ MDH- @hikop psk kqp kb pdnaa
naolkj`ajpo nalknpa` ] lkoepera _d]jca ej pdani]h _kibknp '52$( ]bpan ia]oqnao sana ejop]hha`+ sdeha
kja kqp kb pdnaa '22$( nalknpa` jk _d]jca-

065
Nja kqp kb pdnaa '22$( l]npe_el]jpo jkpe_a` ] lkoepera

_d]jca ej pda na`q_pekj kb kqpoe`a jkeoa ]ook_e]pa` sepd ejop]hha` ia]oqnao sdeha ikna pd]j psk kqp kb
pdnaa atlaneaj_a` jk _d]jca '54$(-

066

Qaolkj`ajpo sana ]hok ]oga` ]^kqp _d]jcao ej oe_g `]uo kn da]hpd-
067

@ _d]jca ej oe_g `]uo ]ppne^qpa` pk
ejop]hha` ia]oqnao ahe_epa` ] ik`aop jkpe_a]^ha _d]jca- Njhu 3$ kb naolkj`ajpo jkpe_a` ] lkoepera
_d]jca+ haoo pd]j 0$ ] jac]pera _d]jca ]j` pda r]op i]fknepu nalknpa` jk jkpe_a]^ha _d]jcao '82$(-
Qaolkj`ajpo ]oga` sdapdan pdau jkpe_a` ]ju _d]jcao ej pda bnamqaj_u kn ejpajoepu kb _dnkje_ da]hpd
_kj`epekjo oq_d ]o ]opdi] nalknpa` oeieh]n naoqhpo ]o _d]jcao ej oe_g `]uo+ 3$ ] lkoepera _d]jca+ 0$ ]
jac]pera _d]jca+ ]j` 84$ nalknpejc jk _d]jcao- Sdkoa ]oga` eb pdau jkpe_a` ]ju _d]jcao ej pda
bnamqaj_u kn ejpajoepu kb kpdan ehhjaooao oq_d ]o _kh`o kn bhq+ ]c]ej nalknpa` naoqhpo oeieh]n pk oe_g `]uo
]j` ]opdi]+ iajpekjejc pd]p 6$ jkpe_a` ] lkoepera _d]jca+ sdana]o 8/$ nalknpa` jk _d]jcao-

K]ophu+ naolkj`ajpo sana ]oga` eb pdau ^aheara` ep skqh` ^a a]oean pk oahh kn najp pdaen dkia ^a_]qoa kb
pda ejop]hha` eilnkraiajpo kn _kjranoahu ikna `ebbe_qhp pk oahh kn najp pdaen dkia-

068
@hikop kja kqp kb

pdnaa '20$( ahece^ha naolkj`ajpo ]bbenia` pd]p pda ejop]hha` ia]oqnao skqh` lkoeperahu eil]_p pda ]^ehepu pk
oahh kn najp pda dkia- Kaoo pd]j kja lan_ajp nalknpa` pda ia]oqnao skqh` jac]perahu eil]_p pda ]^ehepu+
sdeha 53$ nalknpa` pda ejop]hha` ia]oqnao i]`a jk `ebbanaj_a ej pda ]^ehepu pk oahh kn najp pda dkia-

064
Qpmq`t`_ k\mod^dk\ion r`m` ^pnojh`mn ajm ji` ja ajpm Nmjbm\h ?_hdidnom\ojmn 'N?n(9 L\odji\g Emd_+ LQR?P+ A\k` Jdbco Ajhk\^o \i_

UKCAM-
065

P`nkji_`ion rcj dino\gg`_ rdi_jrn+ dinpg\odji+ \dm ^ji_dodji`m jm \ c`\odib ntno`h+ kmjbm\hh\]g` oc`mhjno\o+ \dm n`\gdib jm n`\gdib ja
c`\odib \i_ ^jjgdib _p^on r`m` \nf`_ \]jpo ^c\ib`n di oc` oc`mh\g ^jhajmo ja oc`dm cjh`-
066

P`nkji_`ion rcj dino\gg`_ rdi_jrn jm dinpg\odji r`m` \nf`_ \]jpo ^c\ib`n di oc` g`q`g ja jpond_` ijdn` c`\m_ di oc` cjh`-
067

P`nkji_`ion rcj dino\gg`_ rdi_jrn+ dinpg\odji+ \dm ^ji_dodji`m jm \ c`\odib ntno`h+ kmjbm\hh\]g` oc`mhjno\o+ \dm n`\gdib jm n`\gdib ja
c`\odib \i_ ^jjgdib _p^on r`m` \nf`_ \]jpo ^c\ib`n di nd^f _\tn jm c`\goc-
068

P`nkji_`ion rcj dino\gg`_ `doc`m \ i`r \dm ^ji_dodji`m+ c`\odib ntno`h+ r\o`m c`\o`m+ rdi_jrn+ jm dinpg\odji jm c\_ kpm^c\n`_ \ i`r
m`amdb`m\ojm r`m` \nf`_ \]jpo ^c\ib`n di oc`dm \]dgdot oj n`gg jm m`io oc`dm cjh`-
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Table B-1Summary of Non Energy Impacts, Mass Save Participants

NEI
Sample

size Positive Negative
No

difference

Rc`mh\g ^jhajmo 443 52$ 1$ 22$

Ljdn` 'amjh `lpdkh`io jm
jpond_` cjh`(

128 22$ <0$ 54$

Lph]`m ja nd^f _\tn 440 3$ <0$ 82$

Acmjid^ c`\goc.\noch\ 440 11$ 4$ 84$

F`\goc '^jg_n \i_ agpn( 440 6$ 0$ 8/$

?]dgdot oj n`gg jm m`io cjh` 248 20$ <0$ 53$

Bpm\]dgdot ja cjh` 102 23$ 1$ 5/$

Mq`m\gg dhk\^o ja LCGn) 102 7/$ 1$ 03$
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APPENDIX C: ADDITIONAL LITERATURE REVIEWED FOR SELECT
NEIs

Sdeo ]llaj`et lnkre`ao ] oqii]nu kb ]``epekj]h hepan]pqna nareasa` bkn pdeo opq`u-

C.1 UTILITY-PERSPECTIVE NEIS

C.1.1 Transmission and Distribution Savings

@rke`a` pn]joieooekj ]j` `eopne^qpekj hkooao ]na ]hna]`u ]__kqjpa` bkn ej pda SQB ^ajabep,_kop paop bkn pda
O@oy aha_pne_ ajancu abbe_eaj_u lh]j 'M]pekj]h Fne` ap ]h- '1//8(; MRS@Q ap ]h- '1//8(- @ ^neab nareas kb
kpdan opq`eao pd]p d]ra aopei]pa` pda r]hqa kb pn]joieooekj ]j` `eopne^qpekj hkooao i]u ^a qoabqh-

Skumatz and Dickerson (1997, 1999)

Rgqi]pv ]j` Ce_ganokj '0886+ 0888( aopei]pa` pda r]hqa kb pn]joieooekj ]j` `eopne^qpekj o]rejco bkn ]
r]neapu kb lnkcn]io+ ej_hq`ejc hks,ej_kia sa]pdanev]pekj+ pda UOO lnkcn]i+ ]j` nabnecan]pkn ]j` ]en
_kj`epekjan na^]pa lnkcn]io- Sda MDH r]hqao sana aopei]pa` ^u ]llhuejc ] _ki^eja` S%C heja hkoo ]j`
`abann]h aopei]pa kb 0/$ pk a]_d lnkcn]iyo o]rejco ej ]rke`a` _kop panio- Sda naoqhpejc ]jjq]h qpehepu
o]rejco lan l]npe_el]jp n]jca` bnki #/-81 bkn pda nabnecan]pkn na^]pa lnkcn]i pk #3-22 bkn pda UOO
lnkcn]i- Sda ]qpdkno jkpa`+ dksaran+ pd]p sdapdan pda jkj,ajancu ^ajabep ]llhea` pk ] ola_ebe_ qpehepu
`alaj`a` kj sdapdan pda qpehepu s]o ej ] _kilapepera ajrenkjiajp-

Skumatz and Gardner (2005)

@j ]jjq]h MDH r]hqa kb #1-48 lan dkqoadkh` s]o aopei]pa` bkn pda `eopne^qpekj,kjhu lknpekj kb pda jkj,
ajancu ^ajabepo ]ook_e]pa` sepd Veo_kjoejyo hks,ej_kia V@O ej ] 1//4 nalknp 'Rgqi]pv ]j` F]n`jan+
1//4(- Sdeo r]hqa ]ooqia` ] heja hkoo na`q_pekj kb 5-4$ ]j` ]j aopei]pa` ]rke`a` _kop lan gVd kb #/-/4-

Ternes et al. (2007)

Hj pda ql_kiejc j]pekj]h V@O ar]hq]pekj+ pda ar]hq]pkno ]p N]g Qe`ca M]pekj]h K]^kn]pknu 'NQMK( lh]j
pk _]h_qh]pa ] ikjapeva` r]hqa kb o]rejco pk qpehepeao bnki na`q_a` pn]joieooekj ]j` `eopne^qpekj hkooao+ ^u
iqhpelhuejc pda aha_pne_epu o]rejco ej sa]pdaneva` dkqoadkh`o ej gVd ^u pda ]ran]ca ]ikqjp kb aha_pne_epu
hkop ej pn]joieooekj ]j` `eopne^qpekj lan gVd okh` 'Sanjao ap ]h-+ 1//6(- Qah]pera pk ]hh kpdan MDHo pd]p pda
j]pekj]h V@O ar]hq]pkno lh]j pk ia]oqna ej pda ql_kiejc V@O ar]hq]pekj+ pda ar]hq]pkno ]jpe_el]pa ^kpd
pda i]cjepq`a ]j` qj_anp]ejpu oqnnkqj`ejc pda ikjapeva` r]hqa pk ^a hks-

C.2 PARTICIPANT-PERSPECTIVE NEIS

C.2.1 Improved Sense of Environmental Responsibility

Vdeha pda ajrenkjiajp]h ^ajabepo kb pda O@oy lnkcn]io d]ra ^aaj aopei]pa` ej pda Avoided Energy
Supply Costs in New England: 2011 Report 'Gknj^u ap ]h+ 1/00( ]j` ej_hq`a` ej pda O@oy pdnaa ua]n
ajancu abbe_eaj_u lh]jo 'M]pekj]h Fne` ap ]h-+ 1//8; MRS@Q ap ]h-+ 1//8(+ ] ^neab nareas kb kpdan opq`eao
pd]p d]ra aopei]pa` dks lnkcn]i l]npe_el]jpo r]hqa ajrenkjiajp]h ^ajabepo i]u ^a qoabqh-

@o l]npe_el]jpo ]na cajan]hhu ]s]na pd]p na`q_ejc pdaen ksj ajancu _kjoqilpekj d]o ] lkoepera abba_p kj
pda ajrenkjiajp+ lnkcn]io pd]p ej_na]oa pda ajancu abbe_eaj_u kb pdaen dkiao _]j naoqhp ej ] oajoa kb
o]peob]_pekj bnki ^aejc ajrenkjiajp]hhu naolkjoe^ha- @hpdkqcd oajoa kb ajrenkjiajp]h naolkjoe^ehepu 'kn+
]o atlnaooa` ej okia oqnrauo+ l]npe_el]jpoy lan_alpekjo kb pda r]hqa kb pda zajrenkjiajp]h eil]_p{ kb pdaen
l]npe_el]pekj ej pda lnkcn]i( eo jkp ej_hq`a` ej MDH opq`eao ]o bnamqajphu ]o eo pdani]h _kibknp+ sdaj ep eo
ej_hq`a`+ ep paj`o pk ^a kja kb pda ikop decdhu r]hqa` l]npe_el]jp MDHo bkn ^kpd ]hh,ej_kia ]j` hks,ej_kia
sdkha,dkqoa lnkcn]io+ lkooe^hu oa_kj` kjhu pk _kibknp-
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a. NON-LOW-INCOME PROGRAMS

Myers and Skumatz (2006)

Luano ]j` Rgqi]pvy ]j]huoeo kb MDH opq`eao bnki oaran]h iqhpe,b]iehu napnkbep lnkcn]io '1//5( ueah`a` ]j
aopei]pa` ]ran]ca r]hqa bkn oajoa kb ajrenkjiajp]h naolkjoe^ehepu kb 05$ kb pda r]hqa kb ]hh O]npe_el]jp
MDHo _ki^eja`+ kjhu ohecdphu hksan pd]j pda r]hqa bkn pdani]h _kibknp '08$(-

NMR and Conant (2009)

Sda MDH ar]hq]pekjo kb jas _kjopnq_pekj lnkcn]io sa nareasa` `e` jkp ej_hq`a ajrenkjiajp]h
naolkjoe^ehepu ej pdaen oqnrauo; dksaran+ ej naolkjoa pk ]j klaj,aj`a` epai ej pda oqnrau qoa` ej MLQyo
ar]hq]pekj kb pda L]oo]_dqoappo Mas Gkiao sepd DMDQFX RS@Q lnkcn]i+ l]npe_el]jpo sana ]oga` pk
e`ajpebu ]ju ]``epekj]h MDHo pd]p d]` jkp ^aaj iajpekja` ej pda oqnrau+ ]j` bera l]npe_el]jpo e`ajpebea`
d]rejc ] lkoepera eil]_p kj pda ajrenkjiajp 'MLQ ]j` Bkj]jp+ 1//8(- Sda ]ran]ca r]hqa bkn pdeo MDH
ceraj ^u pdaoa naolkj`ajpo s]o 5/$ kb ^ehh o]rejco+ kn #11/- @c]ej+ ]hpdkqcd pdeo r]hqa s]o jkp o_]ha`
nah]pera pk kran]hh MDH r]hqao+ pda b]_p pd]p l]npe_el]jpo r]hqa` ajrenkjiajp]h naolkjoe^ehepu ja]nhu ]o iq_d
]o pdau `e` pdani]h _kibknp '6/$ kb ^ehh o]rejco( eo jkp]^ha-

b. LOW-INCOME PROGRAMS

Myers and Skumatz (2006)

Ekn pda hks,ej_kia iqhpeb]iehu napnkbep lnkcn]io ej_hq`a` ej pda ]j]huoeo jkpa` ]^kra 'Luano ]j`
Rgqi]pv+ 1//5(+ pda aopei]pa` r]hqa bkn ajrenkjiajp]h naolkjoe^ehepu ]_nkoo opq`eao s]o araj decdan pd]j
pd]p bkn pda ]hh,ej_kia lnkcn]io+ ]p 16$ kb pda pkp]h r]hqa bkn pda O]npe_el]jp MDHo _ki^eja`-

Skumatz and Dickerson (1999)

Hj Rgqi]pv ]j` Ce_ganokjyo ]j]huoeo kb MDH naoqhpo bnki r]nekqo hks,ej_kia sa]pdanev]pekj lnkcn]io
'0888(+ ajrenkjiajp]h eil]_p s]o n]pa` ]o pda oa_kj` ikop eilknp]jp MDH bkn lnkcn]io sepd ejoqh]pekj-

Skumatz and Nordeen (2001)

Sda MDH ar]hq]pekj kb pda BS Va]pdanev]pekj Qaoe`ajpe]h @ooeop]j_a Onkcn]io 'Rgqi]pv ]j` Mkn`aaj+
1//0( bkqj` pd]p 06$ kb pdkoa sdk atlaneaj_a` ]j ej_na]oa` oajoa kb ajrenkjiajp]h naolkjoe^ehepu bnki
pda lnkcn]i o]e` pd]p ajrenkjiajp]h naolkjoe^ehepu s]o kb cna]pan r]hqa pd]j pdaen ^ehh o]rejco+ ]j` pd]p
pdeo MDH d]` pda oa_kj` decdaop r]hqa kqp kb pdkoa ej_hq`a` ej pda oqnrau+ ^qp ola_ebe_ MDH r]hqao sana
jkp nalknpa`-

Rajoa kb ajrenkjiajp]h naolkjoe^ehepu paj`o pk ^a kja kb pda ikop decdhu r]hqa` l]npe_el]jp MDHo bkn ^kpd
]hh,ej_kia hks,ej_kia sdkha,dkqoa lnkcn]io+ lkooe^hu oa_kj` kjhu pk _kibknp- O]npe_el]jpo ej ] r]neapu
kb lnkcn]io ]na ]s]na pd]p pd]p na`q_ejc pdaen ksj ajancu _kjoqilpekj d]o ] lkoepera abba_p kj pda
ajrenkjiajp ]j` _]j naoqhp ej ] oajoa kb o]peob]_pekj bnki ^aejc ajrenkjiajp]hhu naolkjoe^ha-

C.3 BUFFERS ENERGY PRICE INCREASES

Njhu kja opq`u ej pda hepan]pqna mq]jpebea` pda MDH r]hqa kb ^qbbanejc ajancu lne_a ej_na]oao- Sda r]hqa kb
pdeo l]npe_el]jp MDH s]o ia]oqna` ej pda 1//7 Dr]hq]pekj kb pda L]oo]_dqoappo Mas Gkiao sepd
DMDQFX RS@Q Onkcn]i pdnkqcd l]npe_el]jp oqnrauo 'MLQ ]j` Bkj]jp+ 1//8(- @ nah]pera r]hq]pekj
iapdk` s]o ailhkua` ej sde_d naolkj`ajpo sana ]oga` eb pdau ^aheara` pdaen jas dkia+ ^a_]qoa ep s]o
]j DMDQFX RS@Q dkia+ ^qbbana` ]c]ejop bqpqna ajancu lne_a ej_na]oao- Mejapu,bkqn lan_ajp kb oqnraua`
naolkj`ajpo ^aheara` pd]p pdaen DMDQFX RS@Q dkia ^qbbana` ]c]ejop ajancu ^ehh ej_na]oao 'j=6/(-
Qaolkj`ajpo sana pdaj ]oga` pk r]hqa pdeo MDH ]o ] lan_ajp]ca kb pdaen aopei]pa` ]jjq]h ajancu o]rejco
kb #3//- Sda ia]j MDH r]hqa aopei]pa` ej pdeo nalknp s]o 86$ kb ^ehh o]rejco+ kn #275 lan l]npe_el]jp lan
ua]n- Tllan ]j` hksan ^kqj`o _]h_qh]pa` ]p pda 8/$ _kjbe`aj_a harah bkn pdeo oqnrau sana 3/$ ]j` 042$
kb ^ehh o]rejco- Sdeo s]o pda decdaop r]hqa bkn pda oaraj MDHo at]ieja` ej pdeo opq`u-
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C.4 REDUCED NEED TO MOVE AND COSTS OF MOVING, INCLUDING HOMELESSNESS

@ jqi^an kb opq`eao d]ra at]ieja` pda ^ajabepo ]ook_e]pa` sepd na`q_ejc ajancu _kopo ]j` na`q_ejc
ik^ehepu ]j` dkiahaoojaoo- Ekn at]ilha+ ej pda 0882 ar]hq]pekj kb pda j]pekj]h V@O+ Anksj ap ]h- _epa` ]
opq`u _kj_hq`ejc pd]p 1-4$ kb pda 0863,0864 iknpc]ca b]ehqnao sana ]ppne^qp]^ha pk ajancu lne_a
ej_na]oao 'Lapnkopq`u Bknlkn]pekj+ 0865(- @hok _epa` ej Anksj ap ]h- '0882( eo ] oqnrau kb dkiahaoo
lanokjo ]j` aiancaj_u odahpan lnkre`ano ^u Qk^ejokj '0880(+ sde_d bkqj` pd]p ]ikjc pda dkqoejc,
nah]pa` na]okjo bkn dkiahaoojaoo ej Oajjouhr]je]+ qpehepu paniej]pekjo sana e`ajpebea` ]o pda _]qoa 6-8$
kb pda peia- Qk^ejokj ]hok nalknpa` pd]p 21$ kb dkiao sana ]^]j`kja` sepdej kja ua]n kb aha_pne_
oanre_a paniej]pekj ]j` 11$ kb dkiao sana ]^]j`kja` sepdej kja ua]n kb c]o oanre_a paniej]pekj- Sda
0888 Dr]hq]pekj kb pda Djancu ]j` Mkj,ajancu Hil]_po kb Uanikjpyo Va]pdanev]pekj @ooeop]j_a 'Qeccanp
ap ]h-( _epa` ]``epekj]h bej`ejco hejgejc ajancu _kopo sepd ik^ehepu+ ej_hq`ejc ] nalknp pd]p 31$ kb dkiao ej
L]eja sana r]_]pa` bnki kja pk aharaj ikjpdo ]bpan oanre_a paniej]pekj ^apsaaj 0875 ]j` 0876 'Bkhpkj+
0883(+ ]j` pd]p 31$ kb pda zikop na_ajp bera ua]n bnamqajp ikrano{ ej ] Leookqne pahaldkja oqnrau op]pa`
pd]p ajancu ^ehho sana zranu eilknp]jp{ ej pdaen ikra 'Bkhpkj+ 0884(- @ na_ajp oqnrau kb j]pekj]h Kks
Hj_kia Gkia Djancu @ooeop]j_a Onkcn]i 'KHGD@O( l]npe_el]jpo nalknpa` pd]p `qa ]p ha]op ej l]np pk pdaen
ajancu ^ehho+ ej pda lnarekqo bera ua]no 4$ kb naolkj`ajpo d]` ^aaj are_pa` bnki pdaen dkia kn ]l]npiajp+
3$ d]` d]` ] bkna_hkoqna kj pdaen iknpc]ca+ 01$ d]` ikra` ej sepd bneaj`o kn b]iehu+ ]j` 2$ d]`
ikra` ejpk ] odahpan kn ^a_]ia dkiahaoo 'Aancan ]j` X]j+ 1/0/(- Hj ]``epekj+ 01$ kb naolkj`ajpo d]`
d]` pdaen aha_pne_ kn c]o oanre_a paniej]pa` ej pda l]op ua]n `qa pk jkjl]uiajp+ ]j` 42$ pdkoa sdk `e`
jkp d]ra aepdan oanre_a paniej]pa` o]e` pd]p pdau skqh` d]ra eb pdau d]` jkp na_aera` KHGD@O oqllknp-
Sdeo ^k`u kb naoa]n_d oqccaopo pd]p pda ]^ehepu pk l]u ajancu ^ehho eo kja kb pda b]_pkno ]ook_e]pa` sepd
ik^ehepu-

Brown et al (1993)

@j aopei]pa kb pda eil]_p kb pda j]pekj]h V@O kj hks,ej_kia ik^ehepu eo lnkre`a` ej pda 0882 ar]hq]pekj
'Anksj ap ]h-+ 0882(- @ lna.lkop pna]piajp._kjpnkh ]j]huoeo _kj`q_pa` kb ]llnktei]pahu 4+/// sa]pdaneva`
]j` 4+/// _kjpnkhha` `sahhejco nara]ha` pd]p `sahhejco atlaneaj_a` oecjebe_]jphu haoo ik^ehepu ]bpan
sa]pdanev]pekj9 00 k__ql]j_u _d]jcao lan 0// `sahhejco ^abkna sa]pdanev]pekj ranoqo jeja k__ql]j_u
_d]jcao lan 0// `sahhejco ]bpan sa]pdanev]pekj- Nran pda o]ia peia lanek`+ k__ql]j_u _d]jcao bkn pda
_kjpnkh cnkql ]_pq]hhu ej_na]oa` bnki 01 k__ql]j_u _d]jcao lan 0// `sahhejco pk 07- Anksj ap ]h- '0882(
lanbknia` ] nkqcd _]h_qh]pekj kb pda lan l]npe_el]jp MDH ]ook_e]pa` sepd pda 3+/// ]rke`a` ikrao bnki
pda lnkcn]i ^]oa` kj pda ik^ehepu eil]_p ]j]huoeo+ nalknpejc pda ^ajabep pk ^a haoo pd]j #0-// lan
sa]pdaneva` `sahhejc- Cqa pk pda qj_anp]ejpu ]^kqp pda qj`anhuejc ]ooqilpekjo ]j` pda nah]perahu oi]hh
i]cjepq`a kb pdeo ikjapeva` becqna+ pda ikjapeva` r]hqa s]o jkp ej_hq`a` ej pda ^ajabep._kop _]h_qh]pekjo
]j` pda aopei]pekj bkniqh] s]o jkp nalknpa` ej pda ar]hq]pekj-

Skumatz and Dickerson (1997)

Nja kb pda benop ikjapeva` r]hqao kb na`q_a` bkn_a` ikrao ]ppne^qp]^ha pk sa]pdanev]pekj lnkcn]io eo
lnkre`a` ej Rgqi]pv ]j` Ce_ganokj '0886(+ ^]oa` kj pda Uajpqna Oehkp Onkcn]i+ ] hks,ej_kia
sa]pdanev]pekj ]j` a`q_]pekj lnkcn]i ej B]hebknje]- @j MDH n]jca kb #/-//,#0//-// lan l]npe_el]jp
]jjq]hhu s]o nalknpa`+ ^]oa` kj pda aopei]pa` lnkcn]i eil]_p kj ik^ehepu p]gaj bnki Anksj ap ]h-
'0882(+ aopei]pao kb _d]jca ej atla_pa` decd o_dkkh `nklkqp n]pao+ ]j` pda `ebbanaj_a ej hebapeia a]njejco
^apsaaj cn]`q]pao ]j` `nklkqpo- Sdeo MDH r]hq]pekj `e` jkp ej_hq`a ]ju `ena_p ikrejc atlajoao; kjhu pda
ej`ena_p eil]_p kb na`q_a` hebapeia a]njejco+ ^]oa` kj pda lnaieoa pd]p ej_na]oa` ik^ehepu eo hejga` pk
ej_na]oa` `nklkqp n]pao+ s]o ej_hq`a`-

Skumatz and Dickerson (1999)

@j MDH r]hqa n]jca kb #/-//,#41-// lan l]npe_el]jp lan ua]n s]o aopei]pa` ej ] oeieh]n i]jjan bkn
]jkpdan B]hebknje] hks,ej_kia sa]pdanev]pekj lnkcn]i 'Rgqi]pv ]j` Ce_ganokj+ 0888(-
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Skumatz (2002)

@hpdkqcd l]npe_el]jp,nalknpa` oqnrau naoqhpo sana jkp qoa` ej pda _kilqp]pekj kb pda MDH r]hqa ]ook_e]pa`
sepd pdeo lnkcn]i+ ] oqnrau kb pda B]hebknje] hks,ej_kia sa]pdanev]pekj lnkcn]i l]npe_el]jpo ej`e_]pao
pd]p 05$ kb naolkj`ajpo nalknpa` pd]p pda lnkcn]i `abejepahu dahla` pdai ]rke` ] ikra 'Rgqi]pv+ 1//1(-

Riggert et al. (1999) & Dalhoff (2007)

Sda ie`lkejp kb #4/-// bnki pda n]jca aopei]pa` ^u Rgqi]pv ]j` Ce_ganokj bkn pda UOO lnkcn]i s]o
]llhea` ]o pda MDH r]hqa kb na`q_a` ik^ehepu n]pao bkn pda 0888 Uanikjp V@O ]j]huoeo 'Qeccanp ap ]h-+
0888(- Ekn pda 1//6 ql`]pa pk pda Uanikjp V@O ]j]huoeo+ pda o]ia aopei]pekj iapdk` 'e-a- pda ie`lkejp
kb pda Rgqi]pv ]j` Ce_ganokj UOO n]jca( s]o ailhkua`+ ^qp s]o ]`fqopa` bkn ejbh]pekj+ naoqhpejc ej ]j
MDH r]hqa kb #51-// 'C]hdkbb+ 1//6(-

Oppenheim & MacGregor (2002)

Sda ]jjq]h MDH aopei]pa bkn na`q_a` bkn_a` ikrao kb #0/-0/ lan l]npe_el]jp lnaoajpa` ej Nllajdaei
]j` L]_Fnackn '1//1( ej_hq`ao ^kpd `ena_p ]j` ej`ena_p _kopo kb ikrejc- Sda `ena_p _kop _kilkjajp kb pda
MDH s]o _kilqpa` ^u iqhpelhuejc ]j aopei]pa` 5$ kb ]rke`a` oanre_a paniej]pekjo ^u 21$ kb
paniej]pekjo naoqhpejc ej bkn_a` ik^ehepu 'p]gaj bnki Qk^ejokj+ 0880( ^u ]j aopei]pa` #4// ej ikrejc
_kopo- @``epekj]hhu+ ]j aopei]pa` #15-/5 s]o ]``a` pk ]__kqjp bkn pda `a_na]oa` a]njejc lksan kb
_deh`naj sdk hkoa a`q_]pekj `qa pk dkiahaoojaoo- Sda 5$ becqna bkn ]rke`a` oanre_a paniej]pekjo
]ooqiao pd]p ]hh hks,ej_kia oanre_a paniej]pekjo ]na ]rke`a`-

TecMarket Works, SERA, and Megdal Associates (2001)

Tjhega pda UOO+ B]hebknje] sa]pdanev]pekj lnkcn]i+ Nllajdaei ]j` L]_Fnackn+ ]j` Uanikjp V@O
aopei]pao+ pda MDH _]h_qh]pekj bkn pda B]hebknje] KHOOS nalknp s]o ^]oa` kjhu kj pda `ena_p _kopo kb
ikrejc; ep at_hq`a` ]ju ej`ena_p _kopo- @j ]jjq]h MDH r]hqa kb #0-2/ lan l]npe_el]jp s]o aopei]pa` bkn pda
KHOOS nalknp+ ^]oa` kj ]j aopei]pa` n]pa kb /-5$ ]rke`a` ikrao lan l]npe_el]jp+ p]gaj bnki Ah]ojeg
'0886(+ ]j aopei]pa` jqi^an kb dkqno olajp lan ikra+ iejeiqi s]ca+ ]j` ]j aopei]pa kb kja ikjpdyo
najp 'Sa_L]ngap Vkngo+ RDQ@ ]j` Lac`]h @ook_e]pao+ 1//0(- Sda KHOOS nalknp ]qpdkno jkpa` pd]p
Ah]ojegyo /-5$ aopei]pa kb ]rke`a` ikrao s]o ^]oa` kj ] lna.lkop ]j]huoeo kb pqnjkran ej jas l]npu
iapano+ sepd ] _kjpnkh cnkql+ ]j` pd]p pda lnkcn]i kj sde_d ep s]o ^]oa` d]` ] hks lan_ajp]ca kb najpano
'kjhu 05$(-

Skumatz & Nordeen (2002)

Sda ]jjq]h MDH r]hqa kb #/-54 lan l]npe_el]jp bkn pda Bkjja_pe_qp VQ@O lnkcn]i s]o aopei]pa` re] pda
o]ia iapdk` ]o bkn pda B]hebknje] KHOOS nalknp+ at_alp pd]p kja ikjpdyo najp]h _kopo sana at_hq`a` bnki
pda _]h_qh]pekj 'Rgqi]pv ]j` Mkn`aaj+ 1//1(- @ oqnrau kb Bkjja_pe_qp VQ@O l]npe_el]jpo nara]ha` pd]p
05$ kb naolkj`ajpo ej`e_]pa` pd]p pda lnkcn]i dahla` pdai ]rke` ] ikra; dksaran+ pda ikna
_kjoanr]pera n]pa kb /-5$ ]rke`a` ikrao bnki Ah]ojeg '0886( s]o _kjoe`ana` ikna nahe]^ha pd]j pda oahb,
nalknpa` becqna+ ]j` pdanabkna s]o qoa` ej pda MDH aopei]pekj bkniqh] ejopa]` kb pda oahb,nalknpa` 05$-

Skumatz & Gardner (2005)

Sda MDH r]hqa bkn na`q_a` ik^ehepu s]o aopei]pa` bkn pda 1//4 nalknp kj Veo_kjoejyo hks,ej_kia
sa]pdanev]pekj lnkcn]i 'Rgqi]pv ]j` F]n`jan+ 1//4( re] pda nah]pera r]hq]pekj oqnrau iapdk`- Eenop+
naolkj`ajpo sana ]oga` pk nalknp sdapdan pdau atlaneaj_a` lkoepera+ jac]pera+ kn jk abba_po ]o ] naoqhp kb
pdaen l]npe_el]pekj ej pda lnkcn]i- Mejapu,bera lan_ajp kb naolkj`ajpo nalknpa` jk abba_p kj pda hegahedkk`
kb ikrejc ^a_]qoa kb ajancu _kopo+ sdeha 2$ kb naolkj`ajpo nalknpa` ] lkoepera _d]jca ]j` 1$ nalknpa`
] jac]pera _d]jca- @j ]jjq]h MDH r]hqa kb #0-// lan l]npe_el]jp s]o lnaoajpa` ej pdeo nalknp- Hj ]``epekj
pk pda MDH nah]pera r]hq]pekj mqaopekjo+ naolkj`ajpo sana ]oga` sde_d kb pda MDH _]packneao s]o ikop
eilknp]jp pk pdai- Ssk lan_ajp kb naolkj`ajpo nalknpa` zhegahedkk` kb ikrejc ^a_]qoa kb ajancu _kopo{ pk
^a pda ikop eilknp]jp MDH pk pdai kqp kb pda 10 MDHo ej_hq`a` ej pda oqnrau-
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Ternes et al. (2007)

Sda j]pekj]h V@O ar]hq]pkno ]p NQMK lh]j pk _]h_qh]pa ] ikjapeva` r]hqa kb pda MDH kb na`q_a` ik^ehepu
ej pda ql_kiejc j]pekj]h V@O ar]hq]pekj 'Sanjao ap ]h-+ 1//6(- Sda lnklkoa` aopei]pekj iapdk` ejrkhrao
_]h_qh]pejc pda ]ran]ca na`q_pekj ej jqi^an kb ikrao lan sa]pdaneva` dkqoadkh` ]j` pda ]ran]ca _kop
lan ikra- Sda `a_eoekj pk _khha_p jas `]p] bkn mq]jpebuejc MDHo bkn pdeo ar]hq]pekj eo ^]oa` kj oaran]h
b]_pkno+ ej_hq`ejc pda qj_anp]ejpu oqnnkqj`ejc lanbkni]j_a iapne_o 'e-a- eil]_p r]hqao(+ pda qj_anp]ejpu
oqnnkqj`ejc ikjapeva` iapne_o+ ]j` pda lkpajpe]h i]cjepq`a kb pda ikjapeva` MDH r]hqa- Sda `a_eoekj
lnk_aoo ejrkhrao n]pejc pda ]bknaiajpekja` b]_pkno ]o aepdan zhks+{ zia`eqi+{ kn zdecd-{ Sanjao ap ]h- bej`
pda qj_anp]ejpu nac]n`ejc pda ]ran]ca na`q_pekj ej jqi^an kb ikrao lan sa]pdaneva` dkqoadkh` pk ^a
zdecd+{ pda qj_anp]ejpu nac]n`ejc pda ]ran]ca _kop lan ikra pk ^a zia`eqi+{ ]j` pda lkpajpe]h i]cjepq`a
kb pda ikjapeva` r]hqa pk ^a zia`eqi-{ Hj kn`an pk `apanieja pda ]ran]ca jqi^an kb ikrao+ ^ehhejc `]p]
sehh ^a at]ieja` bkn ^kpd ] pna]piajp ]j` ] _kjpnkh cnkql bkn pda ua]n bkhhksejc sa]pdanev]pekj- Hb+
dksaran+ ^ehhejc `]p] `kao jkp ej`e_]pa sdaj pda k__ql]jpo kb ] `sahhejc ikra+ pdaj ] pahaldkja oqnrau
sehh ^a ailhkua` ej kn`an pk `apanieja pda jqi^an kb ikrao `qnejc pda ua]n bkhhksejc sa]pdanev]pekj-
Vdeha pda MDH kb na`q_a` ik^ehepu sehh ^a ia]oqna` ej pda ql_kiejc j]pekj]h V@O ar]hq]pekj+ pdana eo jk
lh]j pk aopei]pa pda lnkcn]i eil]_p kj dkiahaoojaoo kn pda r]hqa kb ]rke`a` dkiahaoojaoo-

Sda l]npe_el]jp,lanola_pera MDH kb na`q_a` ik^ehepu d]o ^aaj ia]oqna` re] jqiankqo iapdk`o ]j`
bkniqh]o ej pda hepan]pqna bkn hks,ej_kia dkqoadkh`o- Rkia kb pda ikjapeva` MDH r]hq]pekjo ]``naoo pda
eooqa kb dkiahaoojaoo+ ]hpdkqcd+ pda i]fknepu `k jkp- Lkop MDH r]hqa aopei]pekjo _kjoeop kb ]j ]hcknepdi+
ej_hq`ejc ]j ]ooqia` lan_ajp]ca na`q_pekj ej ikrao ]j` pda ]rke`a` `ena_p ]j`.kn ej`ena_p _kopo
]ook_e]pa` sepd ikrejc- Ekn ikop MDH r]hqao aopei]pa` ej pdeo s]u+ pda lan_ajp]ca na`q_pekj ej ik^ehepu
s]o p]gaj aepdan bnki Anksj ap ]h- '0882( kn bnki Ah]ojeg '0886(- Sda `ena_p ]j` ej`ena_p _kopo kb bkn_a`
ikrao ]j` dkiahaoojaoo r]nu _kjoe`an]^hu sepd nac]n` pk sde_d _kopo ]na ej_hq`a` ej pda MDH r]hq]pekj-
Sda a]nhean MDH r]hq]pekjo ej pda hepan]pqna paj`a` pk ^a decd+ ]__kqjpejc bkn hkop hebapeia a]njejc lkpajpe]h+
^]oa` kj ]j ]ooqia` n]pa kb decd o_dkkh `nklkqpo naoqhpejc bnki ej_na]oa` ik^ehepu ]j`.kn
dkiahaoojaoo `qnejc _deh`dkk`- Lkna na_ajp MDH r]hq]pekjo ]na ikna _kjoanr]pera ]j` at_hq`a pda
ej`ena_p _kopo kb `a_na]oa` a`q_]pekj]h ]pp]ejiajp- Sda bkniqh]o bkn aopei]pejc pda ]rke`a` ikrejc _kopo
]na jkp lnkre`a` ej pda hepan]pqna; pdanabkna+ ep eo jkp lkooe^ha pk ]ooaoo pda nahe]^ehepu kb pdaoa ]rke`a` _kop
]ooqilpekjo- Nja MDH r]hqa bkqj` ej pda hepan]pqna s]o aopei]pa` ^u ] `ebbanajp iapdk` pd]j ]hh kb pda
kpdan aopei]pao- Sdeo r]hqa s]o aopei]pa` re] pda nah]pera r]hq]pekj oqnrau iapdk`; ep s]o atpnaiahu hks+
^a_]qoa kjhu 4$ kb naolkj`ajpo ej`e_]pa` pd]p pda lnkcn]i d]` ]ju abba_p kj pdaen zhegahedkk` kb ikrejc
^a_]qoa kb ajancu _kopo+{ ]j` 3/$ kb pdkoa 4$ kb naolkj`ajpo ]_pq]hhu ej`e_]pa` ] jac]pera abba_p-

C.5 MORE DURABLE HOME AND EQUIPMENT AND APPLIANCE MAINTENANCE
REQUIREMENTS

Dmqeliajp i]ejpaj]j_a d]o ^aaj at]ieja` ej vank ]j` hks ajancu dkiao ej Mas Ya]h]j` qoejc pda
nah]pera r]hq]pekj oqnrau iapdk` 'Rpka_ghaej ]j` Rgqi]pv+ 1//6(- Retpu l]npe_el]jpo _kilhapa` pda kjheja
oqnrau+ ej sde_d a]_d l]npe_el]jp s]o namqena` pk _kilhapa pda nah]pera r]hq]pekj mqaopekjo bkn psk kb pda
bkhhksejc bkqn ia]oqnao9 `kq^ha ch]vejc+ oqlan ejoqh]pekj+ okh]n s]pan da]p+ ]j` okh]n `aoecj ba]pqnao
'oq_d ]o pnki^a s]hho(- Qaolkj`ajpo ej`e_]pa` pd]p+ kj ]ran]ca+ pdau d]` lkoepera atlaneaj_ao sepd pda
i]ejpaj]j_a namqenaiajpo kb pda `kq^ha ch]vejc ]j` oqlan ejoqh]pekj+ ]j` jac]pera atlaneaj_ao sepd pda
i]ejpaj]j_a namqenaiajpo kb pda okh]n s]pan da]p ouopaio ]j` pda okh]n `aoecj ba]pqnao kb pdaen dkiao-
Sda nah]pera od]na kb i]ejpaj]j_a ]o _kil]na` pk pda kpdan MDHo ej_hq`a` ej pda oqnrau s]o 0$ bkn
`kq^ha ch]vejc+ 2$ bkn oqlan ejoqh]pekj+ ,2/$ bkn okh]n s]pan da]p+ ]j` ,2$ bkn okh]n `aoecj- O]npe_el]jpo
bkqj` pda i]ejpaj]j_a namqenaiajpo kb pda okh]n s]pan da]p ouopaio pk ^a l]npe_qh]nhu ^qn`ajokia+ ]j`+
kj ]ran]ca+ r]hqa` pda i]ejpaj]j_a d]oohao ]ook_e]pa` sepd okh]n s]pan da]p ouopaio ]p 2/$ kb ajancu
^ehh o]rejco- Lkjapeva` MDH r]hqao sana jkp lnaoajpa` ej pdeo nalknp-

C.6 REDUCING ENERGY EXPENSES, MAKING MORE MONEY AVAILABLE FOR OTHER USES,
SUCH AS HEALTH CARE

Djancu abbe_eaj_u lnkcn]io _]j na`q_a ajancu _kopo ]j` pdanabkna ]hhks l]npe_el]pejc dkqoadkh`o pk
olaj` ikna ikjau kj bkk`+ da]hpd_]na+ kn kpdan dkqoadkh` jaa`o- Gksaran+ ^a_]qoa pda ajancu
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o]rejco bnki pdaoa lnkcn]io ]na ]hna]`u _kqjpa` ]o ] ^ajabep ^u pda O@o+ pk _kqjp ]``epekj]h ^ajabepo
bnki pdaoa ajancu o]rejco skqh` ]ikqjp pk `kq^ha _kqjpejc-

Bha]nhu+ hks,ej_kia lklqh]pekjo b]_a ] jqi^an kb ^qn`ajo nah]pa` pk ajancu _kopo ]j` dkqoadkh` ^q`cap
pn]`akbbo- Hj kn`an pk l]u ajancu _kopo+ b]ieheao kbpaj olaj` haoo kj bkk`+ ia`e_]pekjo+ ]j` kpdan
ja_aooepeao- Kksan olaj`ejc kj bkk` i]u ha]` pk jqpnepekj]h neog+ sde_d ej pqnj _]j ha]` pk lkkn cnkspd+
i]hjqpnepekj+ ]j` _kcjepera ]j` `arahkliajp]h `abe_epo pd]p ]bba_p o_dkkh lanbkni]j_a+ sdeha na`q_a`
olaj`ejc kj ia`e_]pekjo i]u at]_an^]pa ia`e_]h _kj`epekjo- Hj ]``epekj+ dkqoadkh`o i]u ^a heiepa` ej
pdaen ]^ehepu pk i]ga nal]eno pk ateopejc dkiao kn ikra kqp kb neogu dkiao+ ej_na]oejc pda neogo kb laop
ejbaop]pekjo+ s]pan ha]go pd]p ha]` pk ikh`+ ]j` atlkoqna pk ha]` l]ejp- Sdaoa neogo ej pqnj _]j ha]` pk
ej_na]oa` ej_e`aj_a ]j` oaranepu kb ]opdi] ]j` kpdan naolen]pknu `eoa]oao+ ha]` lkeokjejc ]j` kpdan
da]hpd neogo 'Bdeh` Ga]hpd Hil]_p Vkngejc Fnkql+ 1//6(-

Kks,ej_kia b]ieheao ]j` na_eleajpo kb Ea`an]h Kks Hj_kia Gkia Djancu @ooeop]j_a Onkcn]i 'KHGD@O(
kbpaj ogel ia]ho ]j` na`q_a _]hkne_ ejp]ga `qnejc pda sejpan+ `qa pk decd ajancu ^ehho- Ekn at]ilha+ hks,
ej_kia dkqoadkh`o d]ra ^aaj bkqj` pk na`q_a bkk` atlaj`epqnao ^u nkqcdhu pda o]ia ]ikqjp ]o pdaen
ej_na]oa ej sejpan bqah atlaj`epqnao+ naoqhpejc ej na`q_a` _]hkne_ ejp]ga `qnejc pda sejpan ikjpdo
'Ad]pp]_d]n]u ap ]h-+ 1//2(-

07/
Npdan opq`eao d]ra bkqj` oeieh]n nah]pekjodelo ^apsaaj na`q_a` bkk`

atlaj`epqnao ]j` na`q_a` _]hkne_ ejp]ga `qnejc sejpan da]pejc ikjpdo+ sepd naoqhpejc decdan neogo kb
]jaie]+ kpdan rep]iej `abe_eaj_eao ]j` ]p,neog bkn dqjcan 'Bdeh` Ga]hpd Hil]_p Vkngejc Fnkql+ 1//6(-
Bdeh`naj ej b]ieheao b]_ejc bkk` ejoa_qnepu ej pqnj b]_a ] jqi^an kb hkjc,pani neogo+ oq_d ]o lkkn cnkspd+
lkkn da]hpd kn _dnkje_ ehhjaoo+ ej_na]oa` neogo kb dkolep]hev]pekjo+ hksan ia]oqnao kb lduoe_]h ]j`
lou_dkok_e]h bqj_pekjejc+ ]j` `abe_epo ej _kcjepera ]j` ^ad]rekn]h `arahkliajp pd]p ]bba_po o_dkkh
lanbkni]j_a 'Bdeh` Ga]hpd Hil]_p Vkngejc Fnkql+ 1//6(-

Rpq`eao kb KHGD@O l]npe_el]jpo d]ra `k_qiajpa` pda neogo b]_a` ^u lnkcn]i l]npe_el]jpo- Ekn at]ilha+ ej
] oqnrau kb KHGD@O l]npe_el]jpo ej 1//4+ l]npe_el]pejc dkqoadkh`o ej pda Mknpda]op i]`a pda bkhhksejc
dkia ^q`cap pn]`akbbo9

070

" 62$ kb l]npe_el]pejc dkqoadkh`o na`q_a` dkqoadkh` atlajoao `qa pk ajancu ^ehho

" 1/$ kb l]npe_el]pejc dkqoadkh`o sajp sepdkqp bkk` `qa pk ajancu ^ehho

" 17$ kb l]npe_el]pejc dkqoadkh`o sajp sepdkqp ia`e_]h kn `ajp]h _]na `qa pk ajancu ^ehho

" 12$ kb l]npe_el]pejc dkqoadkh`o `e`jyp l]u najp.iknpc]ca ej bqhh ]p ha]op kj_a

Reieh]n ^q`cap pn]`a,kbbo sana bkqj` ej pda ikop na_ajp opq`u kb j]pekj]h KHGD@O na_eleajpo+ ej_hq`ejc
'Aancan ]j` X]jc+ 1//8(9

" 15$ kb l]npe_el]pejc dkqoadkh`o galp pdaen dkia ]p ] pailan]pqna lan_aera` pk ^a qjo]ba kn
qjda]hpdu

" 22$ kb l]npe_el]pejc dkqoadkh`o `e` jkp behh ] lnao_nelpekj kn pkkg haoo pd]j pda lnao_ne^a`
`koa

" 14$ kb l]npe_el]pejc dkqoadkh`o d]` okiakja ej pda dkqoa ^a_kia oe_g `qa pk ] _kh`

07/
Gi ji` nop_t+ di^m`\n`_

07/
Gi^m`\n`_ m\o`n ja qdo\hdi _`ad^d`i^d`n \i_ \i`hd\ r`m` j]n`mq`_ \hjib kjjm a\hdgd`n di rdio`m+ ]po oc`n`

di^m`\n`n r`m` ijo no\odnod^\ggt ndbidad^\io '@c\oo\^c\mt\ `o \g-+ 1//2(
070

Qdhdg\m h`\npm`n ja mdnf c\q` ]``i ajpi_ di nop_d`n ja JGFC?N k\mod^dk\ion di joc`m k\mon ja oc` ^jpiomt- Djm `s\hkg`+ \ nop_t ja 1//3
JGFC?N k\mod^dk\ion di Kdnnjpmd ajpi_ oc\o 35$ ja k\mod^dk\ion k\d_ `i`mbt ]dggn dino`\_ ja ]ptdib ajj_+ 34$ nfdkk`_ o\fdib h`_d^\odjin jm ojjf
g`nn oc\i oc` km`n^md]`_ \hjpio ja h`_d^\odji+ 5/$ ja m`nkji_`ion ^gjn`_ jaa \ mjjh oj \qjd_ c`\odib do+ \i_ 43$ ja m`nkji_`ion pn`_ oc`dm
jq`in oj c`\o oc`dm cjh`n 'Ajgoji+ 1//3(- Q`` \gnj @`mb`m \i_ V\ib+ 1//8+ ajm hjm` _`o\dgn ji 1//8 JGFC?N k\mod^dk\ion-
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Hj ]``epekj+ pda _kjopn]ejpo kb ajancu _kopo ]j` oq^op]j`]n` dkqoejc ej_na]oa pda hegahedkk` pd]p lkkn
b]ieheao sehh atlaneaj_a qjda]hpdu dkqoejc _kj`epekjo+ oq_d ]o laop ejbaop]pekjo+ ikh`+ ]j` ha]` l]ejp-
Sdana eo oq^op]jpe]h are`aj_a hejgejc ]opdi] pk _kj`epekjo oq_d ]o at_aooera ikeopqna ]j` ikh`+
ejbaop]pekjo kb nk]_dao ]j` nk`ajpo+ ]j` lkkn rajpeh]pekj- Bdeh`naj atlkoa` pk pdaoa _kj`epekjo
atlaneaj_a ikna ]opdi] ouilpkio+ ieoo ikna `]uo kb o_dkkh+ ]j` d]ra ikna bnamqajp aiancaj_u nkki
reoepo ]j` dkolep]hev]pekjo 'Bdeh` Ga]hpd Hil]_p Vkngejc Fnkql+ 1//6(-

Onkcn]io pd]p dahl na`q_a ajancu ^qn`ajo bkn hks,ej_kia b]ieheao i]u dahl ]hhare]pa neogo ]j` lnkre`a
da]hpd ^ajabepo- Ekn at]ilha+ ] opq`u at]iejejc lkpajpe]h eil]_po kb KHGD@O kj pda jqpnepekj]h ]j` da]hpd
neogo ]ikjc _deh`naj haoo pd]j pdnaa ua]no kh` bkqj` pd]p+ ]ikjc hks,ej_kia b]ieheao+ _deh`naj ej b]ieheao
jkp na_aerejc KHGD@O sana 1/$ ikna hegahu pk ^a ]p jqpnepekj]h neog bkn cnkspd lnk^haio pd]j _deh`naj ej
b]ieheao pd]p `e` na_aera KHGD@O- Gksaran+ pda opq`u s]o jkp ]^ha pk at]ieja pda lkpajpe]h hkjc,pani
eil]_po kb pdaoa `ebbanaj_ao ej jqpnepekj]h neogo- Hj ]``epekj+ _deh`naj ej b]ieheao jkp na_aerejc KHGD@O sana
2/$ ikna hegahu pk ^a ]`ieppa` pk pda dkolep]h bkn ]_qpa na]okjo+ kj pda `]u kb pda opq`u+ pd]j _deh`naj ej
b]ieheao pd]p `e` na_aera KHGD@O- Gksaran+ pdana sana jk `ebbanaj_ao ej hebapeia dkolep]hev]pekjo 'En]jg ap
]h-+ 1//5(-

C.7 TERMINATION AND RECONNECTION

O]npe_el]jp r]hq]pekj kb ]rke`a` paniej]pekjo ]j` na_kjja_pekjo d]o ^aaj ia]oqna` bkn oaran]h hks,
ej_kia lnkcn]io- MDH aopei]pao d]ra ^aaj `arahkla`+ ^]oa` kj oqnrauo ]j`.kn _kilqp]pekjo kb pda
r]hqa kb l]npe_el]jp peia olajp cappejc oanre_a naopkna`+ ]o sahh ]o pda _kopo ej_qnna` ^u pda l]npe_el]jp pk
d]ra oanre_a naopkna`- U]nekqo ]ooqilpekjo d]ra ^aaj i]`a sdaj `]p] oq_d ]o paniej]pekj ]j`
na_kjja_pekj n]pao+ lnkcn]i,ej`q_a` _d]jca ej paniej]pekj n]pao+ ]j` l]npe_el]jp r]hqa kb peia sana
qj]r]eh]^ha kn `ebbe_qhp pk ia]oqna

Skumatz & Dickerson (1997)

Sda MDH kb na`q_a` paniej]pekjo ]j` na_kjja_pekjo bnki pda l]npe_el]jp lanola_pera s]o ejraopec]pa` bkn
pda B]hebknje] Uajpqna O]npjano Oehkp hks,ej_kia lnkcn]i re] oaran]h iapdk`o ej_hq`ejc ] oqnrau ]ogejc
l]npe_el]jpo sd]p pdau skqh` ^a sehhejc pk l]u pk ]rke` oanre_a paniej]pekj 'Rgqi]pv ]j` Ce_ganokj+
0886(- Sda oqnrau nara]ha` pd]p _qopkiano sana sehhejc pk l]u ql pk #4/ lan ua]n pk ]rke` ] oanre_a
paniej]pekj- @``epekj]hhu Lknakran+ l]npe_el]jp _kop pk naop]np oanre_a '`ere`a ]ikjc ]hh l]npe_el]jpo+ jkp
fqop pdkoa sepd paniej]pekjo( s]o aopei]pa` pk ^a ql pk #0-// ]j` hkop najp]h r]hqa s]o aopei]pa` pk ^a ql
pk #/-04 lan ua]n bkn UOO lnkcn]i- Sda aopei]pa pk naop]np oanre_a s]o ^]oa` kj paniej]pekj n]pao bkn
mq]hebea` _qopkiano+ ]j ]ooqia` lan_ajp]ca na`q_pekj ej pda n]pa kb paniej]pekjo ^]oa` kj pda ]nna]n]ca
na`q_pekj bnki L]ckqeng '0884(+ pda ]ran]ca ^]h]j_a pk ^a l]e` ej kn`an pk naopkna oanre_a+ pda
na_kjja_pekj baa+ ]j ]ooqilpekj kb _na`ep _]n` ejpanaop n]pao pk nalnaoajp pda _kop pk ^knnks ikjau bkn
na_kjja_pekj+ ]j` pda r]hqa kb ]j ]ooqia` bkqn dkqno kb l]npe_el]jp peia olajp ]p iejeiqi s]ca
_kkn`ej]pejc pda na_kjja_pekj- Sda aopei]pa kb hkop najp]h r]hqa s]o ^]oa` kj pda hkoo kb r]hqa kb kja `]u
kb najp bkn ] lnklanpu ]j` pda ]ooqia` lan_ajp]ca na`q_pekj ej pda n]pa kb paniej]pekjo ^]oa` kj
L]ckqeng '0884(- Sdeo aopei]pa s]o `eo_kqjpa` ^u 14$ pk ]__kqjp bkn pda b]_p pd]p bas lnklanpeao skqh`
^a pqnja` kbb `qnejc pda da]pejc oa]okj ]j` pd]p ] bqhh `]u i]u jkp ^a hkop bkn okia l]npe_el]jpo-

Skumatz (2002); Skumatz and Dickerson (1999)

MDH r]hqa n]jcao bkn ] B]hebknje] hks,ej_kia sa]pdanev]pekj lnkcn]i sana aopei]pa` ej ] oeieh]n i]jjan
]o bkn pda UOO lnkcn]i- @ oqnrau kb pdaoa lnkcn]i l]npe_el]jpo nara]ha` pd]p 03$ kb l]npe_el]jpo ]
jkpe_a` _d]jca ej zodqpkbbo+{ ]j` kb pdkoa nalknpejc ] _d]jca+ 70$ ej`e_]pa` pd]p pda _d]jca s]o bkn pda
^appan+ sdeha 08$ ej`e_]pa` pd]p pda _d]jca s]o bkn pda sknoa 'Rgqi]pv+ 1//1(- Pq]jpebea` MDH r]hqa
n]jcao bkn pda B]hebknje] sa]pdanev]pekj lnkcn]i ej_hq`a #/-//,15-/5 pk ]rke` paniej]pekj+ #/-//,/-41 pk
naop]np oanre_a+ ]j` #/-//,/-/7 ej hkop najp]h r]hqa 'Rgqi]pv ]j` Ce_ganokj+ 0888(-

TecMarket Works, SERA, and Megdal Associates (2001)

@jkpdan nalknp aopei]pejc l]npe_el]jp r]hq]pekj kb ]rke`a` paniej]pekjo ]j` na_kjja_pekjo eo pda 1//0
B]hebknje] KHOOS nalknp 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h @ook_e]pao+ 1//0(- @j ]jjq]heva` MDH
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r]hqa kb #/-06 s]o aopei]pa` bkn ]rke`a` odqpkbbo+ ]j` ] r]hqa kb #/-/7 s]o aopei]pa` bkn ]rke`a`
na_kjja_po- Sda odqpkbb MDH s]o _kilqpa` ^]oa` kj ]ran]ca odqpkbbo lan ua]n lan _qopkian bkn pda
nahar]jp B]hebknje] qpehepeao+ ]j aopei]pa` na`q_pekj ej odqpkbbo kb 12$+ ]j` ]j ]ooqia` aecdp dkqno olajp
]p iejeiqi s]ca cappejc lksan naopkna`- Sda na_kjja_pekj MDH s]o _kilqpa` ej ] oeieh]n i]jjan; ep
s]o ^]oa` kj ]ran]ca na_kjja_pekjo lan ua]n lan _qopkian bkn pda nahar]jp B]hebknje] qpehepeao+ ]j
aopei]pa` lan_ajp]ca na`q_pekj ej na_kjja_pekjo kb 12$+ pda na_kjja_pekj baa+ ]j` ]j ejpanaop n]pa
_kilkjajp bkn ^knnksejc pda ikjau pk l]u pda na_kjja_pekj baa- Sda ^ajabep lanek` bkn na`q_a`
paniej]pekjo+ qoa` pk _kilqpa pda ]jjq]heva` r]hqa ej pdeo opq`u+ s]o ]ooqia` pk ^a pdnaa ua]no+ sdeha
pda ^ajabep lanek` bkn na`q_a` na_kjja_pekjo s]o ]ooqia` pk ^a paj ua]no-

Ternes et al. (2007)

Hj pdaen ql_kiejc ar]hq]pekj kb pda j]pekj]h V@O+ pda ar]hq]pkno ]p NQMK ejpaj` pk ej_hq`a ] ikjapeva`
r]hqa kb ]rke`a` odqp,kbbo ]j` na_kjja_pekjo ]o ] naoqhp kb pda lnkcn]i 'Sanjao ap ]h-+ 1//6(- Sda
lnklkoa` aopei]pekj iapdk` bkn pdeo nalknp eo pk iqhpelhu pda ]ran]ca jqi^an kb odqp,kbbo ]j`
na_kjja_pekjo lan sa]pdaneva` dkqoadkh` ^u pda ]ran]ca _kop pk _qopkiano lan odqp,kbb+ ej_hq`ejc zhkop
najp{ ]j` pda na_kjja_pekj baa- Nj ] o_]ha kb zhks+{ zia`eqi+{ ]j` zdecd+{ Sanjao ap ]h- '1//6( ]jpe_el]pa
pda qj_anp]ejpu nac]n`ejc ^kpd pda ]ran]ca na`q_pekj ej odqp,kbbo ]j` na_kjja_pekjo ]j` pda ]ran]ca _kop
pk _qopkiano lan odqp,kbb pk ^a zhks-{

C.8 BILL-RELATED CALLS

O]npe_el]jp r]hq]pekj kb peia olajp kj ^ehh,nah]pa` _]hho pk pda qpehepu d]o ^aaj ia]oqna` ^u nah]pera
r]hq]pekj oqnrau naoqhpo+ kn ^u ]j ]hcknepdi ej_hq`ejc peia olajp kj pda ldkja ]j` iejeiqi s]ca ]o
r]ne]^hao- Sda ikjapeva` MDH r]hqa lnk`q_a` bnki pda oqnrau iapdk` eo ikna pd]j ]j kn`an kb
i]cjepq`a cna]pan pd]j pda r]hqao lnk`q_a` ^u pda ]hcknepdio- Nb pda ]hcknepdi,`anera` MDH r]hqao kb
l]npe_el]jp,lanola_pera ^ehh,nah]pa` _]hho+ ]hh ]na ^]oa` kj ]ooqia` eil]_p r]hqao bkn l]uiajp,nah]pa`
^ad]rekn bnki pda hepan]pqna+ n]pdan pd]j kj `]p] ]^kqp lnkcn]i,ej`q_a` _d]jcao ej _qopkian _]hho- Mk
eil]_p ar]hq]pekjo _kqh` ^a bkqj` ej pda hepan]pqna oqllknpejc pda ]ooqilpekj pd]p ajancu abbe_eaj_u
lnkcn]io `k ej b]_p ha]` pk ] na`q_pekj pda jqi^an kb _qopkian _]hho pk qpehepeao-

TecMarket Works, SERA, and Megdal Associates (2001)

Sda MDH r]hqa kb na`q_a` ^ehh,nah]pa` _]hho bnki pda l]npe_el]jp lanola_pera s]o aopei]pa` pk ^a #/-07
]jjq]hhu lan l]npe_el]jp ej pda 1//0 B]hebknje] KHOOS nalknp 'Sa_L]ngap Vkngo+ RDQ@+ ]j` Lac`]h
@ook_e]pao+ 1//0(- Sdeo r]hqa s]o _]h_qh]pa` ^]oa` kj pda ]ran]ca jqi^an kb _qopkian _]hho lan ua]n+
pda ]ran]ca hajcpd lan _qopkian _]hh+ ]j ]ooqia` lan_ajp]ca na`q_pekj ej ^ehh,nah]pa` _]hho+ ]j` iejeiqi
s]ca- C]p] kj ^ehh,nah]pa` _]hho bnki hks,ej_kia _qopkiano ]j` lnkcn]i,ej`q_a` na`q_pekj ej _qopkian
_]hho s]o qj]r]eh]^ha; pdanabkna+ lnktu r]hqao sana oq^opepqpa` ej pda bkniqh] bkn _]h_qh]pejc pdeo MDH
r]hqa- Ekn at]ilha+ `]p] kj ]hh _qopkian _]hho 'nac]n`haoo kb ej_kia( s]o qoa` pk _]h_qh]pa pda ]ran]ca
jqi^an kb _]hho ]j` ]ran]ca hajcpd lan _]hh- @``epekj]hhu+ pda lnktu r]hqa qoa` ej lh]_a kb lan_ajp
na`q_pekj ej _qopkian _]hho s]o ] lkejp aopei]pa+ ^]oa` kj ]j ]ooknpiajp kb ^ehh l]uiajp ^ad]rekn ]j`
_khha_pekj ]_perepu eil]_p opq`eao-

Skumatz and Nordeen (2002)

@j ]jjq]h l]npe_el]jp MDH r]hqa kb #/-18 s]o aopei]pa` bkn pda Bkjja_pe_qp Va]pdanev]pekj Qaoe`ajpe]h
@ooeop]j_a O]npjanodel 'VQ@O( lnkcn]i re] ] oeieh]n iapdk` ]o pda B@ KHOOS 'Rgqi]pv ]j` Mkn`aaj+
1//1(-

Skumatz and Gardner (2005)

O]npe_el]jp r]hq]pekj kb na`q_a` peia olajp kj ^ehh,nah]pa` _]hho s]o ia]oqna` re] ] l]npe_el]jp oqnrau bkn
pda Veo_kjoej hks,ej_kia V@O 'Rgqi]pv ]j` F]n`jan+ 1//4(- Qaolkj`ajpo sana ]oga` eb pdau jkpe_a`
]ju eil]_p sepd nac]n`o pk a]_d MDH ej pda oqnrau+ ]j` eb ok+ sdapdan pda eil]_p s]o jac]pera kn lkoepera-
Raraj lan_ajp kb naolkj`ajpo nalknpa` ] lkoepera eil]_p bkn z_d]jca ej jqi^an kb _]hho pk qpehepu nah]pa` pk
^ehho+{ sdeha 0$ nalknpa` ] jac]pera eil]_p+ ]j` 80$ nalknpa` jk eil]_p- Qaolkj`ajpo sdk nalknpa` ]j
eil]_p sana pdaj ]oga` sdapdan pda eil]_p s]o iq_d haoo r]hq]^ha+ okiasd]p haoo r]hq]^ha+ o]ia
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r]hqa+ okiasd]p ikna r]hq]^ha+ kn iq_d ikna r]hq]^ha pd]j pda lkpajpe]h ajancu o]rejco- Sdaoa naoqhpo
sana pn]joh]pa` ejpk ]ran]ca l]npe_el]jp r]hqa nah]pera pk ajancu o]rejco+ sde_d s]o pdaj iqhpelhea` ^u
]jjq]h aopei]pa` ajancu o]rejco+ ej kn`an pk ueah` ]j MDH r]hqa n]jca kb #5-//,#7-// lan ua]n-

C.9 EDUCATION

Djancu a`q_]pekj _]j ^a ]o ^]oe_ ]o ajancu _kjoanr]pekj pelo ]j` b]iehe]nev]pekj sepd ajancu abbe_eaj_u
ia]oqnao+ ^qp okia hks,ej_kia lnkcn]io nareasa` ej pda hepan]pqna d]ra oev]^ha a`q_]pekj _kilkjajpo+
_kranejc ]na]o oq_d ]o bej]j_e]h hepan]_u ]j` dkqoadkh` ^q`capejc-

Skumatz et al. (2009)

Nja oq_d ]ppailp pk mq]jpebu pda r]hqa kb lnkcn]i,ej`q_a` a`q_]pekj eo nalknpa` ej Rgqi]pv ap ]h- '1///(+
]hpdkqcd pda naoqhpo sana ^]oa` kj ] oi]hh o]ilha- Hj pdeo nalknp+ ] oqnrau bkn oaran]h naoe`ajpe]h
lnkcn]io}ej_hq`ejc _ajpn]h @B ]j` hecdpejc na^]pa lnkcn]io+ ] bej]j_ejc lnkcn]i+ pda UOO ]j`
B]hebknje] hks,ej_kia sa]pdanev]pekj lnkcn]i}ej`e_]pa` pd]p l]npe_el]jpo r]hqa` pda a`q_]pekj
]ook_e]pa` sepd ia]oqna lnkcn]io ]p 0/$ kb ajancu o]rejco-

Skumatz (2002)

@jkpdan l]npe_el]jp oqnrau bkn pda B]hebknje] hks,ej_kia sa]pdanev]pekj lnkcn]i ej`e_]pa` pd]p 44$ kb
l]npe_el]jpo nalknpa` na_aerejc a`q_]pekj]h ^ajabepo ]j` baahejc ikna ej _kjpnkh kran ^ehho ]o ] naoqhp kb pda
lnkcn]i 'Rgqi]pv+ 1//1(- Sda ]ran]ca sehhejcjaoo pk l]u bkn pda _ki^eja` r]hqa kb pda a`q_]pekj]h
^ajabepo ]j` baahejc kb _kjpnkh kran ^ehho s]o #82-77- Rkia lnkcn]io+ oq_d ]o pda UOO lnkcn]i+
ola_ebe_]hhu ej_hq`a ]j a`q_]pekj]h _kilkjajp+ sdeha kpdano `k jkp-

Ekn lnkcn]io pd]p `k jkp ej_hq`a ]j a`q_]pekj]h _kilkjajp kran ]j` ]^kra ] ^]oe_ ejpnk`q_pekj pk
ajancu abbe_eaj_u ]j` ia]oqnao+ pdeo MDH lkpajpe]hhu kranh]lo sepd pda l]npe_el]jp MDH kb na`q_a`
pn]jo]_pekj _kopo- Tjhega pda na`q_a` pn]jo]_pekj _kopo MDH+ a`q_]pekj eo jkp na_kcjeva` ]o epo ksj MDH
]j` sehh jkp ^a ejraopec]pa` bkn pda ql_kiejc ar]hq]pekj kb pda j]pekj]h V@O 'Sanjao ap ]h-+ 1//6(-

C.10 SOCIETAL-PERSPECTIVE NEIs

C.10.1 Improved Health

Npdan opq`eao kj eilnkra` da]hpd ej`e_]pkno bnki ajancu abbe_eaj_u ia]oqnao d]ra ]ppailpa` pk mq]jpebu
pda ^ajabepo naoqhpejc bnki eilnkra` ajrenkjiajp]h mq]hepu 'HDP( ej kbbe_a oappejco- Vdeha jkp `ena_phu
_kil]n]^ha pk opq`eao kb naoe`ajpe]h ]j` hks,ej_kia lnkcn]io+ pdaoa opq`eao lnkre`a ] _kjpatp bkn pda
o_]ha kb pda lkpajpe]h eil]_po- Hilnkrejc rajpeh]pekj ]j` nah]pera dqie`epu ej ^qeh`ejco _]j naoqhp ej ]
na`q_pekj kb _kh`o+ renqoao+ ]j` ]hhancu ]j` ]opdi] arajpo- Eeog '1//1( d]o `aikjopn]pa` pd]p pdana ]na
oecjebe_]jp ok_eap]h ^ajabepo pk HDP kj pda kn`an kb oaran]h ^ehhekj `khh]no ej o]rejco ]jjq]hhu- Dopei]pao kb
lkpajpe]h da]hpd ]j` lnk`q_perepu c]ejo bnki eilnkra` HDP ]na #5,03 ^ehhekj bkn na`q_a` naolen]pknu ehhjaoo+
#0,3 ^ehhekj bkn na`q_a` ]hhanceao ]j` ]opdi]+ #0/,2/ ^ehhekj bkn na`q_a` oe_g ^qeh`ejc ouj`nkia+ ]j` #1/,
5/ ^ehhekj bkn eilnkra` skngan lanbkni]j_a bnki _d]jcao ej pdani]h ajrenkjiajp ]j` hecdpejc-
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APPENDIX D: UTILITY-PERSPECTIVE NEI VALUES DERIVED FROM
THE LITERATURE

Sda qpehepu,lanola_pera MDHo bkn sde_d MLQ na_kiiaj`o `anerejc r]hqao bnki pda hepan]pqna ej_hq`a
na`q_pekjo ej ]nna]n]ca _]nnuejc _kopo+ ^]` `a^p snepa,kbbo+ paniej]pekjo ]j` na_kjja_pekjo+ _qopkian
_]hho+ jkpe_ao+ ]j` o]bapu,nah]pa` aiancaj_u _]hho- MLQyo nareas kb pda hepan]pqna bkqj` aecdp nalknpo
_kjp]ejejc qpehepu,lanola_pera MDH r]hqao ^]oa` kj lnkcn]io _kil]n]^ha pk pda O@oy lnkcn]io sepd
naola_p pk lnkcn]i _kilkjajpo

071
+ ajancu abbe_eajp ia]oqnao

072
+ ]j` p]ncap lklqh]pekjo

073
- Sdaoa aecdp

opq`eao+ lq^heoda` ^apsaaj 0886 ]j` 1//4+ ]na `eolh]ua` ej S]^ha C|0 ]hkjc sepd pda nalknpa` MDH
r]hqao

074
- Sda p]^ha `kao jkp ej_hq`a MDH r]hqao bnki ar]hq]pekjo kb lnkcn]io pd]p sana jkp _kil]n]^ha

pk pda O@oy lnkcn]io- Ekn at]ilha+ pda 1//7 ar]hq]pekjo kb pda Nnackj GD@S ]j` QD@BG Onkcn]io
'Cn]gko ap ]h-+ 1//7( ]j` pda 1//4 ar]hq]pekj kb pda Tp]d GDKO lnkcn]i 'Jd]s]f] ]j` Vehau+ 1//4( sana
at_hq`a` ^a_]qoa pdaoa lnkcn]io nahea` da]rehu kn ajpenahu kj l]uiajp ]ooeop]j_a+ _kqjoahejc+ ]j`
a`q_]pekj]h _kilkjajpo+ lnkcn]i ahaiajpo jkp ej_hq`a` ej pda O@oy hks,ej_kia lnkcn]io-

071
Rc` gjr,di^jh` `i`mbt `aad^d`i^t kmjbm\hn di oc` gdo`m\opm` di^jmkjm\o`_ _daa`m`io kmjbm\h `g`h`ion+ di^gp_dib _daa`m`io ^jh]di\odjin ja

`i`mbt `aad^d`i^t h`\npm`n+ `_p^\odji\g \i_ ^jpin`gdib ^jhkji`ion+ \i_ di njh` ^\n`n k\th`io \nndno\i^`- LKP ^jind_`m`_ kmjbm\hn
^jhk\m\]g` oj oc` N?nx kmjbm\hn oj ]` ocjn` m`gtdib kmdh\mdgt ji `i`mbt `aad^d`i^t h`\npm`n- Nmjbm\hn m`gtdib kmdh\mdgt jm `iodm`gt ji
`_p^\odji+ ^jpin`gdib+ jm k\th`io \nndno\i^` ^jhkji`ion r`m` ijo ^jind_`m`_ ^jhk\m\]g` oj oc` N?nx kmjbm\hn-
072

Gi _`o`mhdidib rc`oc`m \i LCG q\gp` amjh oc` gdo`m\opm` r\n \kkgd^\]g` oj oc` N?nx kmjbm\hn+ LKP m`qd`r`_ oc` h`\npm`n dhkg`h`io`_ ]t
oc` kmjbm\hn di `\^c nop_t- L`so+ LKP ^jhk\m`_ oc` h`\npm`n di oc` gdo`m\opm` oj h`\npm`n dhkg`h`io`_ ocmjpbc oc` N?nx kmjbm\hn 'oc`
N?n kmjqd_`_ gdnon ja h`\npm`n dhkg`h`io`_ ocmjpbc oc`dm kmjbm\hn(- Udoc oc` `s^`kodji ja gjr,di^jh` kmjbm\hn m`gtdib kmdh\mdgt ji
`_p^\odji+ ^jpin`gdib+ jm k\th`io \nndno\i^` ^jhkji`ion+ oc` h\ejmdot ja gjr,di^jh` r`\oc`mdu\odji \i_ m`omjado kmjbm\hn di oc` LCG gdo`m\opm`
jaa`m ndhdg\m h`\npm`n \n oc` N?nx gjr,di^jh` kmjbm\hn+ np^c \n dinpg\odji+ \dm n`\gdib+ c`\odib ntno`h m`k\dmn.m`kg\^`h`ion+ gdbcodib+ \i_
BFU h`\npm`n-
073

LKP ^jind_`mn gjr,di^jh` kmjbm\hn oc\o \m` jk`i oj \gg gjr,di^jh` ^pnojh`mn oj ]` ^jhk\m\]g` oj oc` N?nx gjr,di^jh` kmjbm\hn-
Qop_d`n ja kmjbm\hn oc\o o\mb`o`_ jigt \ np]n`o ja gjr,di^jh` ^pnojh`mn+ np^c \n cdbc,\mm`\m\b` gjr,di^jh` ^pnojh`mn+ r`m` ijo ^jind_`m`_
^jhk\m\]g` oj oc` N?nx kmjbm\hn-
074

?i `hkot ^`gg di R\]g` B,0 ndbidad`n ji` ja orj ocdibn9 `doc`m \i LCG q\gp` r\n ijo `nodh\o`_ ajm \ k\mod^pg\m nop_t+ jm oc` LCG q\gp`
m`kjmo`_ r\n ]\n`_ ji \i LCG amjh \ijoc`m m`kjmo di^gp_`_ di oc` o\]g`- ?i `s\hkg` ja oc` g\oo`m n^`i\mdj dn oc` LCG ja m`_p^`_ ^\mmtdib ^jno
ji \mm`\m\b`n m`kjmo`_ ajm oc` i\odji\g gjr,di^jh` U?N 'Q^cr`dou`m \i_ Rjii+ 1//1(+ di rcd^c oc` LCG q\gp` r\n `nodh\o`_ ]t o\fdib oc`
hd_kjdio ja oc` q\gp`n m`kjmo`_ ajm oc` T`iopm` N\moi`mn Ndgjo \i_ A? gjr,di^jh` r`\oc`mdu\odji kmjbm\hn 'Qfph\ou \i_ Bd^f`mnji+ 0886 \i_
0888(-
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Table D-1. Reported NEI Values (Dollars per Participant per Year)

Study

Reported NEI Value, $/year/participant

Carrying
Cost on

Arrearages

Bad Debt
Write-
Offs

Terminations
and

Reconnections

Customer
Calls

Notices

Safety-
Related

Emergency
Calls

VH Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` F]n`jan+ 1//4(
0-26 ,, /-02 /-32 /-2/ ,,

M]pekj]h Kks,ej_kia
Va]pdanev]pekj MDAo Rpq`u
'R_dsaepvan ]j` Skjj+ 1//1(

,, 5-/8 /-44 ,, ,, 5-80

L@ Kks,ej_kia Va]pdanev]pekj
'Rgqi]pv D_kjkie_ Qaoa]n_d(
@ook_e]pao+ 1//1(

0-60 2-51 ,, /-48 ,, /-3/

BS Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Mkn`aaj+ 1//1(
1-/2 1-13 /-0/ /-44 0-05 /-10

B@ Kks,ej_kia Oq^he_ Oqnlkoa
Saop 'Sa_L]ngap Vkngo+
Rgqi]pv D_kjkie_ Qaoa]n_d
Hj_+ ]j` Lac`]h @ook_e]pao+
1//0(

2-65 /-37 /-/6 0-47 0-38 /-/6

US Kks,ej_kia Va]pdanev]pekj

'Qeccanp ap ]h-+ 0888(
,, ,, 6-// ,, ,, 04-47

B@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Ce_ganokj+ 0888(
1-/8 1-23 /-22 /-/6 /-/3 6-80

Uajpqna O]npjano Oehkp Onkcn]i

'Rgqi]pv ]j` Ce_ganokj+ 0886(
3-// 3-4/ /-52 /-02 /-/7 04-//

Qa_kiiaj`a` r]hqao bkn pda qpehepu,lanola_pera MDHo kb na`q_pekjo ej ]nna]n]ca _]nnuejc _kopo+ ^]` `a^p
snepa,kbbo+ paniej]pekjo ]j` na_kjja_pekjo+ _qopkian _]hho+ jkpe_ao+ ]j` o]bapu,nah]pa` aiancaj_u _]hho
sana _]h_qh]pa` re] ] psk,opal lnk_aoo- Eenop+ MLQ ]`fqopa` pda nalknpa` r]hqao bnki pda hepan]pqna ejpk
1/0/ `khh]no qoejc ]j ejbh]pekj n]pa kb 1-4 lan_ajp lan ua]n+ pda o]ia ejbh]pekj n]pa qoa` ej pda O@oy pdnaa,
ua]n lh]jo 'oaa M]pekj]h Fne` ap ]h-+ 1//8; MRS@Q ap ]h-+ 1//8(- Matp+ sa _]h_qh]pa` pda ]ran]ca 'ia]j(+
ia`e]j ]j` ie`lkejp kb pda ejbh]pekj,]`fqopa` MDH r]hqao- MLQ na_kiiaj`o qoejc pda ia`e]j r]hqa-

075

D]_d MDH r]hqa bnki pda hepan]pqna s]o ceraj amq]h saecdp ej pda _]h_qh]pekj kb pda ]ran]ca r]hqa- S]^ha
C|1 `eolh]uo pda nalknpo bnki sde_d MDH r]hqao kb na`q_a` ]nna]n]ca _]nnuejc _kopo bkn lnkcn]io
_kil]n]^ha pk pda O@oy lnkcn]io sana k^p]eja`+ pda nalknpa` MDH r]hqao 'pda o]ia ]o ej S]^ha C|0(+
]j` pda ejbh]pekj,]`fqopa` r]hqao ej 1/0/ `khh]no- Sda o]ia ejbkni]pekj bkn pda MDH r]hqao ]ook_e]pa` sepd
^]` `a^p snepa,kbbo+ paniej]pekjo ]j` na_kjja_pekjo+ _qopkian _]hho+ jkpe_ao+ ]j` o]bapu,nah]pa`
aiancaj_u _]hho+ ]na lnaoajpa` ej S]^hao C,2 pdnkqcd C,6-

075
LKP m`^jhh`i_n pndib oc` h`_d\i q\gp` \n oc` h`_d\i c`gkn hj_`m\o` oc` dhk\^o ja kjo`iod\g jpogd`m q\gp`n-
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Table D-2. Inputs to Recommended Value for Carrying Cost on Arrearages

Carrying Cost on Arrearages

($/year/participant)

Study Reported Value
Adjusted for

Inflation (2010
dollars)

VH Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` F]n`jan+ 1//4(
#0-26 #0-44

L@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv D_kjkie_ Qaoa]n_d @ook_e]pao+ 1//1(
#0-60 #1-/7

BS Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Mkn`aaj+ 1//1(
#1-/2 #1-36

B@ Kks,ej_kia Oq^he_ Oqnlkoa Saop

'Sa_L]ngap Vkngo+ Rgqi]pv D_kjkie_ Qaoa]n_d
Hj_+ ]j` Lac`]h @ook_e]pao+ 1//0(

#2-65 #3-6/

B@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Ce_ganokj+ 0888(
#1-/8 #1-63

Uajpqna O]npjano Oehkp Onkcn]i

'Rgqi]pv ]j` Ce_ganokj+ 0886(
#3-// #4-40

@ran]ca kb ]`fqopa` r]hqao ,, #2-07

La`e]j kb ]`fqopa` r]hqao ,, #1-50

Le`lkejp kb ]`fqopa` r]hqao ,, #2-42
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Table D-3. Inputs to Recommended Value for Bad Debt Write-offs

Bad Debt Write-Offs

($/year/participant)

Study Reported Value
Adjusted for

Inflation (2010
dollars)

M]pekj]h Kks,ej_kia Va]pdanev]pekj MDAo Rpq`u

'R_dsaepvan ]j` Skjj+ 1//1(
#5-/8 #6-31

L@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv D_kjkie_ Qaoa]n_d @ook_e]pao+ 1//1(
#2-51 #3-30

BS Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Mkn`aaj+ 1//1(
#1-13 #1-62

B@ Kks,ej_kia Oq^he_ Oqnlkoa Saop

'Sa_L]ngap Vkngo+ Rgqi]pv D_kjkie_ Qaoa]n_d
Hj_+ ]j` Lac`]h @ook_e]pao+ 1//0(

#/-37 #/-5/

B@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Ce_ganokj+ 0888(
#1-23 #2-/6

Uajpqna O]npjano Oehkp Onkcn]i

'Rgqi]pv ]j` Ce_ganokj+ 0886(
#3-4/ #5-1/

@ran]ca kb ]`fqopa` r]hqao ,, #3-/6

La`e]j kb ]`fqopa` r]hqao ,, #2-63

Le`lkejp kb ]`fqopa` r]hqao ,, #3-/0

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 211 of 262



D: Utility-Perspective NEI Values Derived from the Literature

C,4
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Table D-4. Inputs to Recommended Value for Terminations and Reconnections

Terminations and Reconnections

($/year/participant)

Study Reported Value
Adjusted for

Inflation (2010
dollars)

VH Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` F]n`jan+ 1//4(
#/-02 #/-04

M]pekj]h Kks,ej_kia Va]pdanev]pekj MDAo Rpq`u

'R_dsaepvan ]j` Skjj+ 1//1(
#/-44 #/-56

BS Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Mkn`aaj+ 1//1(
#/-0/ #/-01

B@ Kks,ej_kia Oq^he_ Oqnlkoa Saop

'Sa_L]ngap Vkngo+ Rgqi]pv D_kjkie_ Qaoa]n_d
Hj_+ ]j` Lac`]h @ook_e]pao+ 1//0(

#/-/6 #/-/8

US Kks,ej_kia Va]pdanev]pekj

'Qeccanp ap ]h-+ 0888(
#6-// #8-07

B@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Ce_ganokj+ 0888(
#/-22 #/-32

Uajpqna O]npjano Oehkp Onkcn]i

'Rgqi]pv ]j` Ce_ganokj+ 0886(
#/-52 #/-75

@ran]ca kb ]`fqopa` r]hqao ,, #0-53

La`e]j kb ]`fqopa` r]hqao ,, #/-32

Le`lkejp kb ]`fqopa` r]hqao ,, #3-53
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Table D-5. Inputs to Recommended Value for Customer Calls

Customer Calls

($/year/participant)

Study Reported Value
Adjusted for

Inflation (2010
dollars)

VH Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` F]n`jan+ 1//4(
#/-32 #/-38

L@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv D_kjkie_ Qaoa]n_d @ook_e]pao+ 1//1(
#/-48 #/-61

BS Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Mkn`aaj+ 1//1(
#/-44 #/-56

B@ Kks,ej_kia Oq^he_ Oqnlkoa Saop

'Sa_L]ngap Vkngo+ Rgqi]pv D_kjkie_ Qaoa]n_d
Hj_+ ]j` Lac`]h @ook_e]pao+ 1//0(

#0-47 #0-86

B@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Ce_ganokj+ 0888(
#/-/6 #/-/8

Uajpqna O]npjano Oehkp Onkcn]i

'Rgqi]pv ]j` Ce_ganokj+ 0886(
#/-02 #/-06

@ran]ca kb ]`fqopa` r]hqao ,, #/-57

La`e]j kb ]`fqopa` r]hqao ,, #/-47

Le`lkejp kb ]`fqopa` r]hqao ,, #0-/2
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Table D-6. Inputs to Recommended Value for Notices

Notices

($/year/participant)

Study Reported Value
Adjusted for

Inflation (2010
dollars)

VH Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` F]n`jan+ 1//4(
#/-2/ #/-23

BS Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Mkn`aaj+ 1//1(
#0-05 #0-30

B@ Kks,ej_kia Oq^he_ Oqnlkoa Saop

'Sa_L]ngap Vkngo+ Rgqi]pv D_kjkie_ Qaoa]n_d
Hj_+ ]j` Lac`]h @ook_e]pao+ 1//0(

#0-38 #0-75

B@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Ce_ganokj+ 0888(
#/-/3 #/-/4

Uajpqna O]npjano Oehkp Onkcn]i

'Rgqi]pv ]j` Ce_ganokj+ 0886(
#/-/7 #/-0/

@ran]ca kb ]`fqopa` r]hqao ,, #/-64

La`e]j kb ]`fqopa` r]hqao ,, #/-23

Le`lkejp kb ]`fqopa` r]hqao ,, #/-85
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Table D-7. Inputs to Recommended Value for Safety-related Emergency Calls

Safety-Related Emergency Calls

($/year/participant)

Study Reported Value
Adjusted for

Inflation (2010
dollars)

M]pekj]h Kks,ej_kia Va]pdanev]pekj MDAo Rpq`u

'R_dsaepvan ]j` Skjj+ 1//1(
#5-80 #7-32

L@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv D_kjkie_ Qaoa]n_d @ook_e]pao+ 1//1(
#/-3/ #/-38

BS Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Mkn`aaj+ 1//1(
#/-10 #/-15

B@ Kks,ej_kia Oq^he_ Oqnlkoa Saop

'Sa_L]ngap Vkngo+ Rgqi]pv D_kjkie_ Qaoa]n_d
Hj_+ ]j` Lac`]h @ook_e]pao+ 1//0(

#/-/6 #/-/8

US Kks,ej_kia Va]pdanev]pekj

'Qeccanp ap ]h-+ 0888(
#04-47 #11-45

B@ Kks,ej_kia Va]pdanev]pekj

'Rgqi]pv ]j` Ce_ganokj+ 0888(
#6-80 #0/-26

Uajpqna O]npjano Oehkp Onkcn]i

'Rgqi]pv ]j` Ce_ganokj+ 0886(
#04-// #1/-57

@ran]ca kb ]`fqopa` r]hqao ,, #7-87

La`e]j kb ]`fqopa` r]hqao ,, #7-32

Le`lkejp kb ]`fqopa` r]hqao ,, #00-32
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APPENDIX E: NEI SURVEY, OWNERS AND MANAGERS OF LOW-
INCOME RENTALS

Owners of Low-income Housing — NEI Survey

CaseID

Respondent Data

" M]ia

" Odkja

Utility Name

" Dt

" Dt

" Dt

Utility Program Name

" Dt

" Dt

" Dt

Measures received

" Dt

" Dt

" Dt

" Dt

Estimated Annual Savings

INTRODUCTION AND SCREENING

Gahhk+ iu j]ia eo \\\\\\+ ]j` Hyi _]hhejc bnki Sapn] Sa_d kj ^ad]hb kb L]oo]_dqoappo qpehepeao
]j` ajancu abbe_eaj_u knc]jev]pekjo ]^kqp okia kb pda lnkcn]io ]j` oanre_ao pdau kbban+
ej_hq`ejc pda ajancu abbe_eaj_u eilnkraiajpo ukq d]` `kja na_ajphu pk ukqn lnklanpu pdnkqcd
<O@ M@LD>yo ajancu abbe_eaj_u lnkcn]io-

H0 L]u H ola]g sepd ZBNMS@BS M@LD[?

0 Xao ZFN SN H0][
1 Mk ZRJHO SN H2[
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

H0@ Sda oqnrau odkqh` p]ga ]nkqj` 1/ iejqpao ]j` pda ejbkni]pekj ukq lnkre`a sehh dahl pda olkjokno
eilnkra pdaen lnkcn]io ]j` oanre_ao- Xkqn naolkjoao sehh ^a galp opne_phu _kjbe`ajpe]h- Ekn mq]hepu
]j` pn]ejejc lqnlkoao+ pdeo _]hh sehh ^a na_kn`a`-

H1 @__kn`ejc pk kqn na_kn`o+ ajancu abbe_eaj_u eilnkraiajpo sana i]`a ]p ukqn lnklanpu ]p
Z@CCQDRR[ sepd pda dahl kb ZO@ M@LD[yo ZM@LD NE O@yR OQNFQ@L[ lnkcn]i okiapeia
sepdej pda l]op 1 ua]no- @na ukq pda lanokj sdk eo ikop b]iehe]n sepd pdaoa ajancu abbe_eaj_u
eilnkraiajpo?

0 Xao ZRJHO SN H3[
1 Mk ZFN SN H2[
C CNMyS JMNV ZFN SN H2[
Q QDETRDC ZSG@MJ % SDQLHM@SD[

H2 Ho pdana okiakja ahoa H _kqh` ola]g pk jks sdk d]o ^aaj ejrkhra` sepd pda ajancu abbe_eaj_u
eilnkraiajpo na_ajphu i]`a pk pda lnklanpu ]p Z@CCQDRR[

0 Xao ZQD,QD@C HMSQN @MC RS@QS VHSG H0][
1 Mk Z@RJ SN RBGDCTKD @ SHLD SN B@KK A@BJ[
C Ckjyp gjks ZSG@MJ % SDQLHM@SD[
Q Qabqoa` ZSG@MJ % SDQLHM@SD[

H3 H skqh` hega pk _kjbeni pd]p pda bkhhksejc ajancu abbe_eaj_u eilnkraiajpo sana ejop]hha` ]p ukqn
lnklanpu ]p Z@CCQDRR[ ZKHRS DEEHBHDMBX LD@RTQDR EQNL OQNFQ@L C@S@[- Ho pdeo
_knna_p?

0 Xao ZFN SN H4[
1 Xao+ l]npe_el]pa`+ ^qp ejop]hha` `ebbanajp abbe_eaj_u ia]oqnao

ZQDBNQC DEEHBHDMBX LD@RTQDR @MC QD,RBGDCTKD HMSDQUHDV[
2 Mk+ `e` jkp l]npe_el]pa ej pda lnkcn]i ZSG@MJ % SDQLHM@SD[
C Ckjyp gjks ZSG@MJ % SDQLHM@SD[
Q Qabqoa` ZSG@MJ % SDQLHM@SD[

H4 Bkil]nejc ukqn lnklanpu jks pk ^abkna ukq d]` pda ajancu abbe_eaj_u eilnkraiajpo ejop]hha`+
skqh` ukq o]u ukqn lnklanpu eo ikna ajancu,abbe_eajp+ haoo ajancu,abbe_eajp kn ]^kqp pda o]ia
harah kb ajancu abbe_eaj_u?

0 Lkna ajancu,abbe_eajp
1 Kaoo ajancu,abbe_eajp
2 R]ia harah kb abbe_eaj_u
C Ckjyp gjks
Q Qabqoa`
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

H5 Rej_a ejop]hhejc pda ajancu abbe_eaj_u ia]oqnao+ d]ra ukq jkpe_a` ]ju _d]jcao ej ukqn ajancu
^ehho bkn pda lnklanpu ]p Z@CCQDRR[?

0 Xao+ hksan ajancu ^ehho
1 Mk+ decdan ajancu ^ehho
2 Mk _d]jca ej ^ehho
C Ckjyp gjks
Q Qabqoa`

H6 @na pda paj]jpo ]p Z@CCQDRR[ naolkjoe^ha bkn l]uejc pdaen ksj ajancu ^ehho+ kn ]na qpehepeao
ej_hq`a` ej pda najp?

0 Saj]jpo l]u pdaen ^ehho ZFN SN H7[
1 Djancu ^ehho ej_hq`a` ej najp ZRJHO SN H8[
2 Saj]jpo l]u okia ^ehho+ okia ej_hq`a` ej najp ZFN SN H7[
C Ckjyp gjks ZRJHO SN H8[
Q Qabqoa` ZRJHO SN H8[

H7 Rej_a ejop]hhejc pda ajancu abbe_eaj_u ia]oqnao bkn pda lnklanpu ]p Z@CCQDRR[+ d]ra ]ju paj]jpo
pkh` ukq pd]p pdau d]ra oaaj _d]jcao ej pdaen ajancu ^ehho? Hb ok+ sd]p _d]jcao?

0 Xao+ hksan ajancu ^ehho
1 Xao+ decdan ajancu ^ehho
2 Mk _d]jca ej ^ehho
3 G]ra jkp da]n` ]jupdejc bnki paj]jpo ]^kqp ajancu ^ehho
C Ckjyp gjks
Q Qabqoa`

H8 Rej_a ejop]hhejc pda ajancu abbe_eaj_u ia]oqnao bkn pda lnklanpu ]p Z@CCQDRR[+ d]ra ]ju paj]jpo
_kiiajpa` kj sd]p pdau hega kn `k jkp hega ]^kqp pda ajancu abbe_eaj_u eilnkraiajpo?
ZHE XDR9 Vd]p ]na pdau?[
ZOQNAD9 Ho pdana ]jupdejc ahoa? QDBNQC TO SN SGQDD QDRONMRDR[

0 Kksan ajancu ^ehho
1 Lkna _kibknp]^ha
2 Hilnkra` nahe]^ehepu kb da]pejc ]j` _kkhejc amqeliajp kn ]llhe]j_ao
3 Kaoo jkeoa bnki kqpoe`a
4 Gecdan ajancu ^ehho
5 Kaoo _kibknp]^ha
6 Ca_na]oa` nahe]^ehepu kb da]pejc._kkhejc amqeliajp kn ]llhe]j_ao
7 Lkna jkeoa bnki kqpoe`a
8 Mkpdejc
0/ Npdan 'RODBHEX(
00 Ckjyp gjks
01 Qabqoa`

H0/\ejp Onklanpeao oq_d ]o ukqno+ sde_d d]ra d]` ajancu abbe_eaj_u eilnkraiajpo+ pule_]hhu ]na ikna
ajancu abbe_eajp pd]j _kil]n]^ha lnklanpeao pd]p d]ra jkp d]` oeieh]n abbe_eaj_u eilnkraiajpo
i]`a- @o ] naoqhp+ lnklanpeao oq_d ]o ukqno qoa haoo ajancu bkn da]pejc+ _kkhejc+ ]j` s]pan
da]pejc ]j` d]ra hksan ajancu ^ehho-
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H0/ Hj ]``epekj pk ukqn ajancu o]rejco+ d]ra ukq jkpe_a` ]ju kpdan lkoepera eil]_po naoqhpejc bnki pda
ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn lnklanpu?
ZHE XDR9 Vd]p ]na pdau?[
ZOQNAD9 Ho pdana ]jupdejc ahoa? QDBNQC TO SN SGQDD QDRONMRDR[

0 Mk ^ajabepo
1 D]oean pk ha]oa kn najp qjepo; eilnkra` i]ngapejc kb najp]h lnklanpu
2 Hilnkra` nahe]^ehepu kb da]pejc ]j` _kkhejc amqeliajp kn ]llhe]j_ao
3 Kaoo i]ejpaj]j_a kb da]pejc ]j` _kkhejc amqeliajp kn ]llhe]j_ao
4 Kaoo i]ejpaj]j_a bkn hecdpejc
5 Qa`q_a` paj]jp pqnjkran
6 Npdan 'RODBHEX(
C Ckjyp gjks.`kjyp naiai^an
Q Qabqoa`

H00 G]ra ukq jkpe_a` ]ju jac]pera eil]_po naoqhpejc bnki pda ajancu abbe_eaj_u eilnkraiajpo i]`a
pk ukqn lnklanpu?
ZHE XDR9 Vd]p ]na pdau?[
ZOQNAD9 Ho pdana ]jupdejc ahoa? QDBNQC TO SN SGQDD QDRONMRDR[

0 Mk jac]pera eil]_po
1 Lkna `ebbe_qhp pk ha]oa kn najp qjepo
2 Kaoo nahe]^ha da]pejc ]j` _kkhejc amqeliajp kn ]llhe]j_ao
3 Lkna i]ejpaj]j_a kb da]pejc ]j` _kkhejc amqeliajp kn ]llhe]j_ao
4 Lkna i]ejpaj]j_a bkn hecdpejc
5 Hj_na]oa` paj]jp pqnjkran
6 Gecdan ajancu ^ehho
7 Npdan 'RODBHEX(
C Ckjyp gjks
Q Qabqoa`

MARKETABILITY AND EASE OF FINDING RENTERS

L0 Hj panio kb ukqn ]^ehepu pk i]ngap ukqn lnklanpu ]j` ha]oa ukqn najp]h qjepo+ skqh` ukq o]u pd]p+
^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+ ukqn lnklanpu eo D@RHDQ pk i]ngap ]j` najp+
G@QCDQ pk i]ngap ]j` najp+ kn skqh` ukq o]u pdana eo jk `ebbanaj_a ej ukqn ]^ehepu pk i]ngap ukqn
lnklanpu ]j` ha]oa ukqn najp]h qjepo?

0 D]oean pk i]ngap ]j` najp ZFN SN L1[
1 Lkna `ebbe_qhp pk i]ngap ]j` najp ZFN SN L2[
2 Mk `ebbanaj_a ZFN SN S0[
C Ckjyp gjks ZFN SN L1[

L0@ ZHE H0/=1 'D]oean pk najp( @MC L0=1 'Lkna `ebbe_qhp([ D]nhean ukq o]e` pd]p epyo ^aaj a]oean pk ha]oa
kn i]ngap qjepo- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo d]ra
d]` ]j kran]hh ONRHSHUD kn MDF@SHUD eil]_p kj i]ngapejc ]j` najpejc qjepo+ kn d]o pdana ^aaj
jk `ebbanaj_a ej a]oa kb i]ngapejc ukqn lnklanpu?

0 Okoepera ZRJHO SN L1[
1 Mac]pera ZRJHO SN L2[
2 Mk `ebbanaj_a ZRJHO SN S0[
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L0A ZHE H00=1 'G]n`an pk i]ngap( @MC L0=0 'D]oean([ D]nhean ukq o]e` pd]p epyo ^aaj d]n`an pk ha]oa kn
i]ngap qjepo- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo d]ra
d]` ]j kran]hh ONRHSHUD kn MDF@SHUD eil]_p kj i]ngapejc ]j` najpejc qjepo+ kn d]o pdana ^aaj
jk `ebbanaj_a ej a]oa kb i]ngapejc ukqn lnklanpu?

0 Okoepera ZRJHO SN L1[
1 Mac]pera ZRJHO SN L2[

2 Mk `ebbanaj_a ZRJHO SN S0[L1 ZHE L0=0 'D@RHDQ SN L@QJDS @MC QDMS([ @
lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq ejop]hha` pule_]hhu o]rao #WW
]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn paj]jpo[ ]na o]rejc #WW lan ua]n
kj ajancu+ sd]p eo pda r]hqa pk ukq lan ua]n kb d]rejc ukqn lnklanpu a]oean pk i]ngap ]j` najp+
aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN S0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN S0[
C Ckjxp gjks ZRJHO SN L1@[
ZR@UHMFR G@UD ADDM DRSHL@SDC ENQ SGD DMSHQD OQNODQSX+ MNS @S SGD TMHS

KDUDK[

L1@ ZHE L0=0 % L1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc skqh` ukq
o]u eo _hkoaop pk pda r]hqa kb d]rejc ukqn lnklanpu a]oean pk i]ngap ]j` najp?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN L1@W[
6 Npdan
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju _d]jca ej ^aejc ]^ha pk i]ngap ]j` najp lnklanpu
C Ckjyp gjks

L1@W ZHE L1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE L1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

L2 ZHE L0=1 'G@QCDQ SN L@QJDS @MC QDMS([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u
eilnkraiajpo ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0
kn 29 ]j` ukqn paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda _kop pk ukq lan ua]n kb pda
ej_na]oa` `ebbe_qhpu ej i]ngapejc ]j` najpejc ukqn lnklanpu+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb
ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN S0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN S0[
C Ckjyp gjks ZFN SN L2@[
ZR@UHMFR G@UD ADDM DRSHL@SDC ENQ SGD DMSHQD OQNODQSX+ MNS @S SGD TMHS

KDUDK[
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

L2@ ZHE L0=1 % L2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk
pda _kop kb pda ej_na]oa` `ebbe_qhpu ej i]ngapejc ]j` najpejc ukqn lnklanpu?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco
6 Npdan
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju _d]jca ej ^aejc ]^ha pk i]ngap ]j` najp lnklanpu
C Ckjyp gjks

L2@W ZHE L2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE L2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

REDUCED TENANT TURNOVER

S0 Hj panio kb pda ]ikqjp kb paj]jp pqnjkran ej ukqn lnklanpuyo najp]h qjepo+ skqh` ukq o]u pd]p+
^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+ ukqn lnklanpu d]o KDRR paj]jp pqnjkran pd]j
^abkna pda eilnkraiajpo sana i]`a+ LNQD paj]jp pqnjkran+ kn skqh` ukq o]u pdana eo jk
`ebbanaj_a ej pda ]ikqjp kb paj]jp pqnjkran?

0 Kaoo paj]jp pqnjkran ZFN SN S1[
1 Lkna paj]jp pqnjkran ZFN SN S2[
2 Mk `ebbanaj_a ZFN SN OU0[
C Ckjyp gjks ZFN SN OU0[

S0@ ZHE H0/=5 'Ca_na]oa` pqnjkran( @MC S0=1 'Lkna pqnjkran([ D]nhean ukq o]e` pd]p ukqyra jkpe_a` ]
`a_na]oa ej paj]jp pqnjkran- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u
eilnkraiajpo d]ra _]qoa` LNQD kn KDRR paj]jp pqnjkran+ kn d]ra pdau i]`a jk `ebbanaj_a ej
pda ]ikqjp kb paj]jp pqnjkran?

0 Kaoo ZRJHO SN S1[
1 Lkna ZRJHO SN S2[
2 Mk `ebbanaj_a ZRJHO SN OU0[

S0A ZHE H00=5 'Hj_na]oa` pqnjkran( @MC S0=0 'Kaoo pqnjkran([ D]nhean ukq o]e` pd]p ukqyra jkpe_a` ]j
ej_na]oa ej paj]jp pqnjkran- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u
eilnkraiajpo d]ra kran]hh _]qoa` LNQD kn KDRR paj]jp pqnjkran+ kn d]ra pdau i]`a jk
`ebbanaj_a ej pda ]ikqjp kb paj]jp pqnjkran?

0 Okoepera ZRJHO SN S1[
1 Mac]pera ZRJHO SN S2[
2 Mk `ebbanaj_a ZRJHO SN OU0[
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Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

S1 ZHE S0=0 'KDRR SDM@MS STQMNUDQ([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u
eilnkraiajpo ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0
kn 29 ]j` ukqn paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda r]hqa pk ukq lan ua]n kb
d]rejc haoo paj]jp pqnjkran+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN OU0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN OU0[
C Ckjyp gjks ZRJHO SN S1@[

S1@ ZHE S0=0 % S1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc skqh` ukq
o]u eo _hkoaop pk pda r]hqa kb pda `a_na]oa` paj]jp pqnjkran?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN S1@W[
6 Npdan ZFN SN S1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa ej paj]jp pqnjkran
C Ckjyp gjks

S1@W ZHE S1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE S1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

S2 ZHE S0=1 'LNQD SDM@MS STQMNUDQ([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u
eilnkraiajpo ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0
kn 29 ]j` ukqn paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda _kop pk ukq lan ua]n kb pda
ej_na]oa` paj]jp pqnjkran+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN OU0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN OU0[
C Ckjyp gjks ZFN SN S2@[

S2@ ZHE S0=0 % S2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk
pda _kop pk ukq kb pda ej_na]oa` paj]jp pqnjkran?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN S2@W[
6 Npdan ZFN SN S2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa` ej paj]jp pqnjkran
C Ckjyp gjks
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S2@W ZHE S2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE S2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

EXPECTED INCREASE IN PROPERTY VALUE

OU0 Mkp _kqjpejc ]ju ejraopiajpo ukq i]u d]ra i]`a ej pda ajancu abbe_eaj_u eilnkraiajpo+ skqh`
ukq o]u pd]p+ ^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+ ukqn lnklanpu d]o ] GHFGDQ r]hqa
pd]j ep skqh` d]ra sepdkqp pda eilnkraiajpo+ ] KNVDQ r]hqa pd]j ep skqh` d]ra sepdkqp pda
eilnkraiajpo+ kn skqh` ukq o]u ]^kqp pda o]ia r]hqa?

0 Gecdan r]hqa ZFN SN OU1[
1 Kksan r]hqa ZFN SN OU2[
2 Mk `ebbanaj_a ZFN SN DP0[
C Ckjyp gjks ZFN SN DP0[

OU1 ZHE OU0=0 'GHFGDQ U@KTD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ dks iq_d `k ukq pdejg pda eilnkraiajpo ]`` pk pda
r]hqa kb ukqn lnklanpu+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ ZRJHO SN DP0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN DP0[
C Ckjyp gjks ZRJHO SN OU1@[

OU1@ ZHE OU0=0 % OU1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda ej_na]oa ej lnklanpu r]hqa?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN OU1@W[
6 Npdan ZFN SN OU1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa` lnklanpu r]hqa
C Ckjyp gjks

OU1@W ZHE OU1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE OU1@=5+ #. iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\
1 \\\\$ kb ]jjq]h ajancu o]rejco

OU2 ZHE OU0=1 'KNVDQ U@KTD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
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paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ dks iq_d `k pda eilnkraiajpo p]ga ]s]u bnki pda
r]hqa kb ukqn lnklanpu+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\. ZRJHO SN DP0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN DP0[
C Ckjyp gjks ZFN SN OU2@[

OU2@ ZHE OU0=1 % OU2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda ]ikqjp pd]p pda eilnkraiajpo p]ga ]s]u bnki pda r]hqa kb ukqn lnklanpu?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN OU2@W[
6 Npdan ZFN SN OU2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa` lnklanpu r]hqa
C Ckjyp gjks

OU2@W ZHE OU2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE OU2@=5+ # iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\
1 \\\\$ kb ]jjq]h ajancu o]rejco

EQUIPMENT MAINTENANCE/RELIABILITY
[ONLY ASK IF INSTALLED HEATING AND COOLING EQUIPMENT]

DP0 Z@RJ HE HMRS@KKDC GD@SHMF @MC BNNKHMF DPTHOLDMS; NSGDQVHRD+ RJHO SN KS0[ Hj
panio kb pda i]ejpaj]j_a namqenaiajpo kn nahe]^ehepu kb ukqn da]pejc ]j` _kkhejc amqeliajp+ skqh`
ukq o]u pd]p+ ^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+ ukqn da]pejc ]j` _kkhejc
amqeliajp 0( namqenao KDRR i]ejpaj]j_a ]j` d]o HLOQNUDC nahe]^ehepu pd]j ^abkna pda
eilnkraiajpo sana i]`a+ 1( namqenao LNQD i]ejpaj]j_a ]j` eo KDRR nahe]^ha+ kn skqh` ukq
o]u pd]p 2( pdana eo jk `ebbanaj_a ej pda i]ejpaj]j_a namqenaiajpo kn nahe]^ehepu kb ukqn da]pejc
]j` _kkhejc amqeliajp?

0 Kaoo i]ejpaj]j_a.ikna nahe]^ha ZFN SN DP1[
1 Lkna i]ejpaj]j_a.haoo nahe]^ha ZFN SN DP2[
2 Mk `ebbanaj_a ZFN SN KS0[
C Ckjyp gjks ZFN SN KS0[

DP0@ ZHE H0/=2 kn 3 'Hilnkra` GU@B( @MC DP0=1 'Lkna i]ejpaj]j_a([ D]nhean ukq o]e` pd]p ukqn
da]pejc ]j` _kkhejc amqeliajp d]o ^aaj ikna nahe]^ha+ kn namqenao haoo i]ejpaj]j_a- B]j ukq
lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo d]ra d]` ]j kran]hh
ONRHSHUD kn MDF@SHUD eil]_p kj i]ejpaj]j_a kb ukqn da]pejc ]j` _kkhejc amqeliajp+ kn d]o
pdana ^aaj jk `ebbanaj_a ej i]ejpaj]j_a namqenaiajpo?

0 Okoepera ZRJHO SN DP1[
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1 Mac]pera ZRJHO SN DP2[
2 Mk `ebbanaj_a ZRJHO SN KS0[

DP0A ZHE H00=2 kn 3 'Mac]pera GU@B( @MC DP0=0 'Kaoo i]ejpaj]j_a([ D]nhean ukq o]e` pd]p ukqn
da]pejc ]j` _kkhejc amqeliajp d]o ^aaj haoo nahe]^ha+ kn namqenao ikna i]ejpaj]j_a- B]j ukq
lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo d]ra d]` ]j kran]hh
ONRHSHUD kn MDF@SHUD eil]_p kj i]ejpaj]j_a kb ukqn da]pejc ]j` _kkhejc amqeliajp+ kn d]o
pdana ^aaj jk `ebbanaj_a ej i]ejpaj]j_a namqenaiajpo?

0 Okoepera ZRJHO SN DP1[
1 Mac]pera ZRJHO SN DP2[
2 Mk `ebbanaj_a ZRJHO SN KS0[

DP1 ZHE DP0=0 'KDRR L@HMSDM@MBD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda r]hqa pk ukq lan ua]n kb pda na`q_pekj ej
i]ejpaj]j_a pk da]pejc ]j` _kkhejc amqeliajp+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu
o]rejco?

0 #\\\\.ua]n ZRJHO SN KS0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN KS0[
C Ckjyp gjks ZRJHO SN DP1@[

DP1@ ZHE DP0=0 % DP1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc skqh`
ukq o]u eo _hkoaop pk pda r]hqa kb pda na`q_pekj ej i]ejpaj]j_a pk da]pejc ]j` _kkhejc amqeliajp?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN DP1@W[
6 Npdan ZFN SN DP1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju na`q_pekj ej i]ejpaj]j_a pk da]pejc._kkhejc

amqeliajp
C Ckjyp gjks

DP1@W ZHE DP1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE DP1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco
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DP2 ZHE DP0=1 'LNQD L@HMSDM@MBD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda _kop lan ua]n kb pda ej_na]oa ej
i]ejpaj]j_a pk da]pejc ]j` _kkhejc amqeliajp+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu
o]rejco?

0 #\\\\.ua]n ZRJHO SN KS0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN KS0[
C Ckjyp gjks ZFN SN DP2@[

DP2@ ZHE DP0=0 % DP2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda _kop kb pda ej_na]oa ej i]ejpaj]j_a pk da]pejc ]j` _kkhejc amqeliajp?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN DP2@W[
6 Npdan ZFN SN DP2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa ej i]ejpaj]j_a pk da]pejc._kkhejc

amqeliajp
C Ckjyp gjks

DP1@W ZHE DP1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE DP1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

REDUCED MAINTENANCE FOR LIGHTING [ONLY ASK IF INSTALLED LIGHTING]

KS0 Z@RJ HE HMRS@KKDC KHFGSHMF+ NSGDQVHRD RJHO SN C0[ Sda ajancu abbe_eajp hecdpejc ukq
ejop]hha`+ ej ]``epekj pk o]rejc ajancu+ cajan]hhu d]o ] hkjcan hebapeia ]j` i]u namqena haoo
i]ejpaj]j_a pd]j ej_]j`ao_ajp hecdpejc- @bpan ejop]hhejc pda ajancu abbe_eajp hecdpejc+ skqh` ukq
o]u pd]p ukqn hecdpejc namqenao KDRR i]ejpaj]j_a pd]j ^abkna pda eilnkraiajpo sana i]`a+
namqenao LNQD i]ejpaj]j_a kn skqh` ukq o]u pdana eo jk `ebbanaj_a ej pda i]ejpaj]j_a
namqenaiajpo kb ukqn hecdpejc?

0 Kaoo i]ejpaj]j_a ZFN SN KS1[
1 Lkna i]ejpaj]j_a ZFN SN KS2[
2 Mk `ebbanaj_a ZFN SN C0[
C Ckjyp gjks ZFN SN C0[

KS0@ ZHE H0/=4 'Hilnkra` hecdpejc( @MC KS0=1 'Lkna i]ejpaj]j_a([ D]nhean ukq o]e` pd]p ukqn hecdpejc
namqenao haoo i]ejpaj]j_a- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 226 of 262



E: NEI Survey, Owners and Managers of Low-Income Rentals

D,01

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

eilnkraiajpo d]ra d]` ]j kran]hh ONRHSHUD kn MDF@SHUD eil]_p kj ukqn hecdpejc i]ejpaj]j_a
namqenaiajpo+ kn d]o pdana ^aaj jk `ebbanaj_a ej i]ejpaj]j_a namqenaiajpo?

0 Okoepera ZRJHO SN KS1[
1 Mac]pera ZRJHO SN KS2[
2 Mk `ebbanaj_a ZRJHO SN C0[

KS0A ZHE H00=4 'Mac]pera hecdpejc( @MC KS0=0 'Kaoo i]ejpaj]j_a([ D]nhean ukq o]e` pd]p ukqn hecdpejc
namqenao ikna i]ejpaj]j_a- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u
eilnkraiajpo d]ra d]` ]j kran]hh ONRHSHUD kn MDF@SHUD eil]_p kj ukqn hecdpejc i]ejpaj]j_a
namqenaiajpo+ kn d]o pdana ^aaj jk `ebbanaj_a ej i]ejpaj]j_a namqenaiajpo?

0 Okoepera ZRJHO SN KS1[
1 Mac]pera ZRJHO SN KS2[
2 Mk `ebbanaj_a ZRJHO SN C0[

KS1 ZHE KS0=0 'KDRR L@HMSDM@MBD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda r]hqa pk ukq lan ua]n kb pda na`q_pekj ej
i]ejpaj]j_a namqenaiajpo kb ukqn hecdpejc+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu
o]rejco?

0 #\\\\.ua]n ZRJHO SN C0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN C0[
C Ckjyp gjks ZRJHO SN KS1@[

KS1@ ZHE KS0=0 % KS1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc skqh` ukq
o]u eo _hkoaop pk pda na`q_pekj ej i]ejpaj]j_a namqenaiajpo kb ukqn hecdpejc?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN KS1@W[
6 Npdan ZFN SN KS1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` na`q_pekj ej i]ejpaj]j_a namqenaiajpo kb hecdpejc
C Ckjyp gjks

KS1@W ZHE KS1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE KS1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

KS2 ZHE KS0=1 'LNQD L@HMSDM@MBD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda _kop lan ua]n kb pda ej_na]oa ej
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i]ejpaj]j_a namqenaiajpo kb ukqn hecdpejc+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu
o]rejco?

0 #\\\\.ua]n ZRJHO SN P"/[ NQ
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN P"/[
C Ckjyp gjks ZFN SN P"/[

KS2@ ZHE KS0=1 % KS2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda _kop kb pda ej_na]oa ej i]ejpaj]j_a namqenaiajpo kb ukqn hecdpejc?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN KS2@W[
6 Npdan ZFN SN KS2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]j ej_na]oa ej pda i]ejpaj]j_a namqenaiajpo kb

hecdpejc
C Ckjyp gjks

KS1@W ZHE KS1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE KS1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

DURABILITY

C0 Hj panio kb pda `qn]^ehepu kb ukqn lnklanpu+ skqh` ukq o]u pd]p+ ^a_]qoa kb pda ajancu abbe_eaj_u
eilnkraiajpo+ ukqn lnklanpu eo 0( LNQD `qn]^ha ]j` KDRR lnkja pk jaa`ejc nal]eno pd]j ^abkna
pda eilnkraiajpo sana i]`a+ 1( KDRR `qn]^ha ]j` LNQD lnkja pk jaa`ejc nal]eno+ kn skqh`
ukq o]u pd]p 2( pdana eo jk `ebbanaj_a ej pda `qn]^ehepu kb ukqn lnklanpu?

0 Lkna `qn]^ha . basan nal]eno ZFN SN C1[
1 Kaoo `qn]^ha . ikna nal]eno ZRJHO SN C2[
2 Mk `ebbanaj_a ZRJHO SN SB0[
3 Ckjyp gjks ZRJHO SN SB0[

C1 ZHE C0=0 'LNQD CTQ@AKD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda r]hqa pk ukq lan ua]n kb pda ej_na]oa`
`qn]^ehepu kb ukqn lnklanpu+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN SB0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN SB0[
C Ckjyp Jjks ZFN SN C1@[
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C1@ ZHE C0=0 % C1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk
pda r]hqa kb pda ej_na]oa` `qn]^ehepu kb ukqn lnklanpu?w

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN C1@W[
6 Npdan ZFN SN C1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa ej pda `qn]^ehepu kb pda lnklanpu
C Ckjyp gjks

C1@W ZHE C1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE C1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

C2 ZHE C0=1 'KDRR CTQ@AKD([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda _kop lan ua]n kb pda `a_na]oa` `qn]^ehepu
kb ukqn lnklanpu+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN SB0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN SB0[
C Ckjyp gjks ZFN SN C2@[

C2@ ZHE C0=0 % C2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk
pda _kop kb pda `a_na]oa` `qn]^ehepu kb ukqn lnklanpu?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN C2@W[
6 Npdan ZFN SN C2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa ej pda `qn]^ehepu kb pda lnklanpu
C Ckjyp gjks

C2@W ZHE C2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE C2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco
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TENANT COMPLAINTS

SB0 Hj panio kb pda jqi^an kb _kilh]ejpo i]`a ^u ukqn paj]jpo+ skqh` ukq o]u pd]p+ ^a_]qoa kb pda
ajancu abbe_eaj_u eilnkraiajpo+ ukqn paj]jpo i]ga EDVDQ _kilh]ejpo pd]j ^abkna pda
eilnkraiajpo sana i]`a+ i]ga LNQD _kilh]ejpo+ kn skqh` ukq o]u pdana eo jk `ebbanaj_a ej
pda jqi^an kb _kilh]ejpo i]`a ^u ukqn paj]jpo?

0 Easan _kilh]ejpo ZFN SN SB1[
1 Lkna _kilh]ejpo ZRJHO SN SB2[
2 Mk `ebbanaj_a ZRJHO SN NSG0[
3 Ckjyp gjks ZRJHO SN NSG0[

SB1 ZHE SB0=0 'EDVDQ BNLOK@HMSR([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda r]hqa pk ukq lan ua]n kb pda `a_na]oa ej
paj]jp _kilh]ejpo+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN NSG0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN NSG0[
C Ckjyp gjks ZFN SN SB1@[

SB1@ ZHE SB0=0 % SB1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda `a_na]oa ej
paj]jp _kilh]ejpo eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN SB1@W[
6 Npdan ZFN SN SB1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ] `a_na]oa ej paj]jp _kilh]ejpo
8 Ckjyp gjks

SB1@W ZHE SB1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE SB1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

SB2 ZHE SB0=1 'LNQD BNLOK@HMSR([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda _kop pk ukq lan ua]n kb pda ej_na]oa ej
paj]jp _kilh]ejpo+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN NSG0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN NSG0[
C Ckjyp gjks ZFN SN SB2@[
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SB2@ ZHE SB0=0 % SB2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda _kop kb pda ej_na]oa ej paj]jp _kilh]ejpo?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN SB2@W[
6 Npdan ZFN SN SB2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]j ej_na]oa ej paj]jp _kilh]ejpo
C Ckjyp gjks

SB2@W ZHE SB2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE SB2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

OTHER NEI

NSG0 Ho pdana ]jkpdan eil]_p naoqhpejc bnki pda ajancu abbe_eaj_u eilnkraiajpo pd]p sa d]ra jkp
`eo_qooa`?

0 Xao ZFN SN NSG1[
1 Mk ZRJHO SN S0[
C Ckjyp gjks ZRJHO SN S0[
Q Qabqoa` ZRJHO SN S0[

NSG1 Vd]p eo pda eil]_p?

ZQDBNQC UDQA@SHL[

NSG2 Vkqh` ukq o]u pd]p ZHMRDQS UDQA@SHL EQNL NSG1[ d]o d]` ] lkoepera eil]_p kn ] jac]pera
eil]_p kj ukqn lnklanpu?

0 Okoepera eil]_p ZFN SN NSG3[
1 Mac]pera eil]_p ZRJHO SN NSG4[
2 Mk eil]_p ZRJHO SN S0[
C Ckjyp gjks ZRJHO SN S0[
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NSG3 ZHE NSG2=0 'ONRHSHUD HLO@BS([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda r]hqa pk ukq lan ua]n kb ZHMRDQS
UDQA@SHL EQNL NSG1[ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN S0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN S0[
C Ckjyp gjks ZFN SN NSG3@[

NSG3@ ZHE NSG2=0 % NSG3=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u ZHMRDQS
UDQA@SHL EQNL NSG1[ eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN NSG3@W[
6 Npdan ZFN SN NSG3@W[
C Ckjyp gjks

NSG3@W ZHE NSG3@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE NSG3@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

NSG4 ZHE NSG2=1 'MDF@SHUD HLO@BS([ @ lnklanpu sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn
paj]jpo[ ]na o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda _kop pk ukq kb ZHMRDQS UDQA@SHL
EQNL NSG1[ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN S0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN S0[
C Ckjyp gjks ZFN SN NSG4@[

NSG4@ ZHE NSG2=1 % NSG4=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo
_hkoaop pk pda _kop pk ukq kb ZHMRDQS UDQA@SHL EQNL NSG1[?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN NSG4@W[
6 Npdan ZFN SN NSG4@W[C Ckjyp gjks
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NSG4@W ZHE NSG4@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE NSG4@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

TOTAL VALUE OF NEIS

SNS0 Matp+ lha]oa pdejg ]^kqp pda pkp]h kb ]hh kb pda lkoepera ]j` jac]pera abba_po _]qoa` ^u pda ajancu
abbe_eajp eilnkraiajpo i]`a pk ukqn lnklanpu DWBDOS bkn ]ju _d]jcao ej ukqn lnklanpu r]hqa-
Sk oqii]neva+ ukq nalknpa` pd]p ZKHRS ONRHSHUD DEEDBSR[ sana lkoepera abba_po ]j` pd]p ZKHRS
MDF@SHUD DEEDBSR[ sana jac]pera abba_po _]qoa` ^u pda ajancu abbe_eajp eilnkraiajpo i]`a
pk ukqn lnklanpu- Vkqh` ukq o]u pd]p pda _ki^ej]pekj kb ]hh kb pdaoa abba_po eo lkoepera+ jac]pera kn
jk abba_p?

0 Okoepera ZFN SN SNS1[
1 Mac]pera ZFN SN SNS2[
2 Mk Dbba_p ZRJHO SN E0[
C Ckjyp gjks ZRJHO SN E0[
Q Qabqoa` ZRJHO SN E0[

SNS1 ZHE SNS0=0 'ONRHSHUD([ @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn paj]jpo[ ]na o]rejc #WW lan ua]n
kj ajancu+ sd]p eo pda r]hqa kb ]hh kb pda abba_po _ki^eja`+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb
ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN E0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN E0[
C Ckjyp gjks ZRJHO SN SNS1@[

SNS1@ ZHE SNS0=0 % SNS1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda r]hqa kb
]hh kb pda abba_po _ki^eja` eo _hkoaop pkw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN SNS1@W[
6 Npdan
C Ckjyp gjks

SNS1@W ZHE SNS1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE SNS1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco
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SNS2 ZHE SNS0=1 'MDF@SHUD([ @ooqiejc ukq ZHE H6=0 kn 29 ]j` ukqn paj]jpo[ ]na o]rejc #WW lan ua]n
kj ajancu+ sd]p eo pda _kop pk ukq lan ua]n kb ]hh kb pda abba_po _ki^eja`+ aepdan ej `khh]no kn ]o ]
lan_ajp]ca kb ajancu o]rejco?

0 #\\\\.ua]n ZRJHO SN E0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN E0[
C Ckjyp gjks ZFN SN SNS2@[

SNS2@ ZHE SNS0=1 % SNS2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo
_hkoaop pk pda r]hqa pd]p ]hh kb pda abba_po _ki^eja` p]gao ]s]u bnki ukqn lnklanpu?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN SNS2@W[
6 Npdan ZFN SN SNS2@W[
C Ckjyp gjks

SNS2@W ZHE SNS2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE SNS2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

FIRMOGRAPHCS / DETAILS ABOUT APARTMENTS AND COMPANY

E\HMS Mks H d]ra ] bas h]op mqaopekjo bkn op]peope_]h lqnlkoao kjhu-

E0 Gks i]ju ]l]npiajp qjepo ]na hk_]pa` ej pda ^qeh`ejc ]p pda ]``naoo sa d]ra ^aaj p]hgejc ]^kqp?
ZOQNLOS9 Sd]p eo ]p 'HMRDQS R@LOKD @CCQDRR(?[

\\\ ZQDBNQC " TMHSR[
777 Ckjyp gjks

E1 Ck ukq kn ukqn beni ksj ]j` i]j]ca pdeo lnklanpu+ i]j]ca pdeo lnklanpu kjhu+ kn ksj pdeo
lnklanpu ^qp jkp i]j]ca ep?

0 Nsj ]j` i]j]ca lnklanpu
1 L]j]ca lnklanpu kjhu
2 Nsj ^qp jkp i]j]ca
3 Npdan
C Ckjyp gjks
Q Qabqoa`
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E2@ Hj pkp]h+ dks i]ju iqhpeb]iehu naoe`ajpe]h lnklanpeao `k ukq kn ukqn beni ksj ]j` i]j]ca?

\\\ ZQDBNQC MTLADQ[
777 Ckjyp gjks

E2@\0 Hj pkp]h+ dks i]ju ]l]npiajp qjepo ]na hk_]pa` ej pdaoa lnklanpeao?
ZOQNLOS9 Sd]p eo+ pda lnklanpeao ukq ksj and i]j]ca-[

\\\\ ZQDBNQC MTLADQ[
7777 Ckjyp gjks

E2A Hj pkp]h+ dks i]ju iqhpeb]iehu naoe`ajpe]h lnklanpeao `k ukq kn ukqn beni i]j]ca+ ^qp jkp ksj?

\\\ ZQDBNQC MTLADQ[
777 Ckjyp gjks

E2A\0 Hj pkp]h+ dks i]ju ]l]npiajp qjepo ]na hk_]pa` ej pdaoa lnklanpeao?
ZOQNLOS9 Sd]p eo+ pda lnklanpeao ukq i]j]ca+ ^qp `k jkp ksj-[

\\\\ ZQDBNQC MTLADQ[
7777 Ckjyp gjks

E2B Hj pkp]h+ dks i]ju iqhpeb]iehu naoe`ajpe]h lnklanpeao `k ukq kn ukqn beni ksj+ ^qp jkp i]j]ca?

\\\ ZQDBNQC MTLADQ[
777 Ckjyp gjks

E2B\0 Hj pkp]h+ dks i]ju ]l]npiajp qjepo ]na hk_]pa` ej pdaoa lnklanpeao?
ZOQNLOS9 Sd]p eo+ pda lnklanpeao ukq ksj+ ^qp `k jkp i]j]ca-[

\\\\ ZQDBNQC MTLADQ[
7777 Ckjyp gjks
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APPENDIX F: NEI SURVEY: LOW-INCOME AND NON-LOW-INCOME
RETROFITS

Massachusetts Statewide: Low-income and Non-low-income Retrofits — NEI Survey

CaseID

Respondent Data

" M]ia

" Odkja

" @``naoo

Utility Name

" Dt

" Dt

" Dt

Utility Program Name

" Dt

" Dt

" Dt

Measures received

" Dt

" Dt

" Dt

" Dt

Estimated Annual Energy Savings

INTRODUCTION AND SCREENING

Gahhk+ iu j]ia eo \\\\\\+ ]j` Hyi _]hhejc bnki Sapn] Sa_d kj ^ad]hb kb L]oo]_dqoappo qpehepeao ]j`
ajancu abbe_eaj_u knc]jev]pekjo ]^kqp okia kb pda lnkcn]io ]j` oanre_ao pdau kbban pk naoe`ajpe]h
_qopkiano+ ej_hq`ejc pda dkia ajancu abbe_eaj_u eilnkraiajpo ukq d]` `kja na_ajphu pdnkqcd ZO@
M@LDyo[ ajancu abbe_eaj_u lnkcn]io- Sda oqnrau odkqh` p]ga ]nkqj` 1/ iejqpao ]j` pda ejbkni]pekj ukq
lnkre`a sehh dahl pda olkjokno eilnkra pdaen lnkcn]io ]j` oanre_ao- Xkqn naolkjoao sehh ^a galp opne_phu
_kjbe`ajpe]h-

H0 L]u H ola]g sepd ZBNMS@BS M@LD[?

0 Xao ZFN SN H1[
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1 Mk ZRJHO SN H2[

H1 @na ukq pda lanokj ej ukqn dkqoadkh` sdk eo ikop b]iehe]n sepd pda ajancu abbe_eaj_u
eilnkraiajpo i]`a pk ukqn dkia na_ajphu ]p pda bkhhksejc ]``naoo9 Z@CCQDRR[?

0 Xao ZRJHO SN H3[
1 Mk+ okiakja ahoa ej pda dkqoadkh` eo ikna b]iehe]n ZRJHO SN H2[
2 K]j`hkn` bkn l]npe_el]pejc ]``naoo ZFN SN H1@[
C CNMyS JMNV ZRJHO SN H2[
Q QDETRDC ZSG@MJ % SDQLHM@SD[

H1@ Ck ukq hera ej kja kb pda qjepo ]p ZHMRDQS @CCQDRR[ pd]p d]` pda ajancu abbe_eaj_u
eilnkraiajpo i]`a?

0 Xao ZRJHO SN H2@[
1 Mk+ hera ]p `ebbanajp ]``naoo ZSG@MJ % SDQLHM@SD[
Q Qabqoa` ZSG@MJ % SDQLHM@SD[

H2 Ho pdana okiakja ahoa ej ukqn dkia H _kqh` ola]g pk jks sdk d]o ^aaj ejrkhra` sepd pda ajancu
abbe_eaj_u eilnkraiajpo i]`a pk ukqn dkia na_ajphu?

0 Xao ZQD,QD@C HMSQN @MC RS@QS VHSG H1[
1 Mk Z@RJ SN RBGDCTKD @ SHLD SN B@KK A@BJ[
C Ckjyp gjks ZSG@MJ % SDQLHM@SD[
Q Qabqoa` ZSG@MJ % SDQLHM@SD[

H2@ Eenop+ H skqh` hega pk _kjbeni pd]p pda ajancu abbe_eaj_u eilnkraiajpo sana i]`a pk ] dkia pd]p
s]o ^qehp ^abkna 1//8-

0 Xao+ pdeo eo ] dkia ^qehp ^abkna 1//8 ZFN SN H3[
1 Mk+ pdeo eo ] dkia ^qehp oej_a 1//8 ZSG@MJ % SDQLHM@SD[
C Ckjyp gjks ZSG@MJ % SDQLHM@SD[
Q Qabqoa` ZSG@MJ % SDQLHM@SD[

H3 Matp+ H skqh` hega pk _kjbeni pd]p ukq ejop]hha` pda bkhhksejc ajancu abbe_eaj_u eilnkraiajpo sepd
pda dahl kb ZO@ M@LD[yo ZM@LD NE O@yR OQNFQ@L[ lnkcn]i ej pda l]op 1 ua]no9 ZKHRS
DEEHBHDMBX LD@RTQDR EQNL OQNFQ@L C@S@[- Ho pd]p _knna_p?

0 Xao ZFN SN H4[
1 Xao+ ^qp ejop]hha` `ebbanajp abbe_eaj_u ia]oqnao

ZQDBNQC DEEHBHDMBX LD@RTQDR @MC QD,RBGDCTKD HMSDQUHDV[
2 Mk+ `e` jkp l]npe_el]pa ej pda lnkcn]i ZSG@MJ % SDQLHM@SD[
C Ckjyp gjks ZSG@MJ % SDQLHM@SD[
Q Qabqoa` ZSG@MJ % SDQLHM@SD[
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H4 Ck ukq ksj kn najp ukqn dkia?

0 Nsj
1 Qajp
Q Qabqoa`

H5 Vd]p pula kb ^qeh`ejc eo ukqn dkia? ZQD@C QDRONMRDR[

0 Cap]_da` oejcha,b]iehu dkia
1 Sksjdkqoa kn `qlhat+ sepd ] s]hh oal]n]pejc pda qjepo bnki ^]oaiajp pk nkkb+ ]j` sepd

oal]n]pa qpehepeao bkn a]_d qjep
2 Ssk+ pdnaa+ kn bkqn b]iehu ^qeh`ejc|kja kn ikna qjepo op]_ga` kj pkl kb ]jkpdan NQ sepd

kja s]pan ]j` oasan ^ehh bkn pda sdkha ^qeh`ejc
3 O]np kb ] ^qeh`ejc sepd bera kn ikna qjepo
4 Npdan 'RODBHEX(
C Ckjyp gjks
Q Qabqoa`

H6 Bkil]nejc ukqn dkia jks pk ^abkna ukq d]` pda ajancu abbe_eaj_u eilnkraiajpo ejop]hha`+ skqh`
ukq o]u ukqn dkia eo ikna ajancu,abbe_eajp+ haoo ajancu,abbe_eajp kn ]^kqp pda o]ia harah kb
ajancu abbe_eaj_u?

0 Lkna ajancu,abbe_eajp
1 Kaoo ajancu,abbe_eajp
2 R]ia harah kb abbe_eaj_u
C Ckjyp gjks
Q Qabqoa`

H7\ejp Gkiao oq_d ]o ukqno pd]p d]ra d]` ajancu abbe_eaj_u eilnkraiajpo pule_]hhu ]na ikna ajancu
abbe_eajp pd]j _kil]n]^ha dkiao pd]p d]ra jkp d]` oeieh]n abbe_eaj_u eilnkraiajpo i]`a- @o ]
naoqhp+ dkiao oq_d ]o ukqno qoa haoo ajancu bkn da]pejc+ _kkhejc+ ]j` s]pan da]pejc ]j` d]ra
hksan ajancu ^ehho-
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H7 Hj ]``epekj pk ukqn ajancu o]rejco+ d]ra ukq jkpe_a` ]ju kpdan lkoepera eil]_po naoqhpejc bnki pda
ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn dkia?

ZHE XDR9 Vd]p ]na pdau?[
ZOQNAD9 Ho pdana ]jupdejc ahoa? QDBNQC TO SN SGQDD QDRONMRDR[
0 Mk ^ajabepo
1 Easan `n]bpo; dkia baaho ikna _kibknp]^ha
2 Pqeapan+ haoo jkeoa bnki kqpoe`a
3 Pqeapan+ haoo jkeoa bnki ]llhe]j_ao kn da]pejc ]j` _kkhejc amqeliajp
4 Hj_na]oa` lnklanpu r]hqa
5 Hilnkra` da]hpd+ cajan]h
6 Hilnkra` da]hpd+ ]opdi] kn kpdan _dnkje_ da]hpd _kj`epekjo
7 Hilnkra` da]hpd+ basan _kh`o ]j` bhq
8 Hilnkra` o]bapu kb pda dkia
0/ Hilnkra` nahe]^ehepu kb da]pejc ]j` _kkhejc amqeliajp kn ]llhe]j_ao
00 Lkna ]bbkn`]^ha ajancu ^ehho
01 Npdan 'RODBHEX(
02 Ckjyp gjks.`kjyp naiai^an
03 Qabqoa`

H8 G]ra ukq jkpe_a` ]ju jac]pera eil]_po naoqhpejc bnki pda ajancu abbe_eaj_u eilnkraiajpo i]`a
pk ukqn dkia?

ZHE XDR9 Vd]p ]na pdau?[
ZOQNAD9 Ho pdana ]jupdejc ahoa? QDBNQC TO SN SGQDD QDRONMRDR[
0 Mk jac]pera eil]_po
1 Lkna `n]bpo; dkia baaho KDRR _kibknp]^ha
2 Mkeoean+ LNQD jkeoa bnki kqpoe`a
3 Mkeoean+ LNQD jkeoa bnki ]llhe]j_ao kn da]pejc ]j` _kkhejc amqeliajp
4 Ca_hejejc da]hpd+ cajan]h
5 Ca_hejejc da]hpd+ ]opdi] kn kpdan _dnkje_ da]hpd _kj`epekjo
6 Ca_hejejc da]hpd+ LNQD _kh`o ]j` bhq
7 Ca_na]oa` o]bapu kb pda dkia
8 Ca_na]oa` nahe]^ehepu kb da]pejc ]j` _kkhejc amqeliajp kn ]llhe]j_ao
0/ Kaoo ]bbkn`]^ha ajancu ^ehho
00 Npdan 'RODBHEX(
01 Ckjyp gjks.`kjyp naiai^an
02 Qabqoa`

MDH\Hjp Matp H skqh` hega pk ]og ukq ]^kqp oaran]h eil]_po ukq i]u d]ra atlaneaj_a` ]o ] naoqhp kb pda
ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn dkia-

COMFORT

B0 Hj panio kb pda pailan]pqna ]j` `n]bpejaoo kb ukqn dkia+ skqh` ukq o]u pd]p+ ^a_]qoa kb pda
ajancu abbe_eaj_u eilnkraiajpo+ ukqn dkia eo LNQD _kibknp]^ha pd]j ep s]o ^abkna pda
eilnkraiajpo sana i]`a+ KDRR _kibknp]^ha+ kn skqh` ukq o]u pdana eo jk `ebbanaj_a ej pda
_kibknp harah?

0 Lkna _kibknp]^ha ZFN SN B1[
1 Kaoo _kibknp]^ha ZRJHO SN B2[
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2 Mk `ebbanaj_a ZRJHO SN M0[
C Ckjyp gjks ZRJHO SN M0[

B0@ ZHE H7=1 'Kaoo `n]bpo( @MC B0=1 'Kaoo _kibknp]^ha( D]nhean ukq o]e` pd]p ukq jkpe_a` basan `n]bpo
kn ukqn dkia bahp ikna _kibknp]^ha- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u
eilnkraiajpo d]ra d]` ]j kran]hh ONRHSHUD kn MDF@SHUD eil]_p kj ukqn _kibknp harah+ kn
d]ra pdau i]`a jk `ebbanaj_a pk ukqn _kibknp harah?

0 Okoepera ZRJHO SN B1[
1 Mac]pera ZRJHO SN B2[
2 Mk `ebbanaj_a ZRJO SN M0[
C Ckjyp gjks ZRJHO SN M0[

B0A ZHE H8=1 'Lkna `n]bpo( @MC B0=0 'Lkna _kibknp]^ha([ D]nhean ukq o]e` pd]p ukq jkpe_a` ikna
`n]bpo kn ukqn dkia bahp haoo _kibknp]^ha- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu
abbe_eaj_u eilnkraiajpo d]ra d]` ]j kran]hh ONRHSHUD kn MDF@SHUD eil]_p kj ukqn _kibknp
harah+ kn d]ra pdau i]`a jk `ebbanaj_a pk ukqn _kibknp harah?

0 Okoepera ZRJHO SN B1[
1 Mac]pera ZRJHO SN B2[

B1 ZHE B0=0 'LNQD BNLENQS@AKD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- Bkil]na` pk pda pule_]h ajancu o]rejco kb
#WW lan ua]n+ dks iq_d skqh` ukq o]u pdeo ej_na]oa` _kibknp ]``o pk pda r]hqa kb herejc ej ukqn
dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN M0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN M0[
C Ckjyp gjks ZFN SN B1@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda ej_na]oa` _kibknp ej panio kb pdeo aopei]pa kb ^ehh
o]rejco-[
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B1@ ZHE B0=0 % B1=CNMyS JMNV[ Bkil]na` pk pda pule_]h ajancu ^ehh o]rejco kb #t+ skqh` ukq o]u
pda ej_na]oa` _kibknp eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN B1@W[
6 Npdan ZFN SN B1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa` _kibknp
C Ckjyp gjks

B1@W ZHE B1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE B1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

B2 ZHE B0=1 'KDRR BNLENQS@AKD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda `a_na]oa` _kibknp p]gao ]s]u bnki pda r]hqa kb herejc ej
ukqn dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN M0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN M0[
C Ckjyp gjks ZFN SN B2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda `a_na]oa` _kibknp ej panio kb pdeo aopei]pa kb ^ehh
o]rejco-[

B2@ ZHE B0=0 % B2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk
pda r]hqa pd]p pda `a_na]oa` _kibknp p]gao ]s]u bnki herejc ej ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN B2@W[
6 Npdan ZFN SN B2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa` _kibknp
C Ckjyp gjks
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B2@W ZHE B2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE B2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

OUTDOOR NOISE / QUIETER INTERIOR ENVIRONMENT

M0 Hj panio kb pda ]ikqjp kb jkeoa ukq da]n bnki kqpoe`a ukqn dkia+ skqh` ukq o]u pd]p+ ^a_]qoa kb
pda ajancu abbe_eaj_u eilnkraiajpo+ ukqn dkia eo PTHDSDQ pd]j ep s]o ^abkna pda eilnkraiajpo
sana i]`a sepd haoo jkeoa bnki kqpoe`a+ KDRR PTHDS sepd ikna jkeoa bnki kqpoe`a+ kn skqh`
ukq o]u pdana eo jk `ebbanaj_a ej pda jkeoa harah?

0 Pqeapan+ sepd haoo jkeoa bnki pda kqpoe`a ZFN SN M1[
1 Kaoo mqeap+ sepd ikna jkeoa bnki pda kqpoe`a ZRJHO SN M2[
2 Mk `ebbanaj_a ZRJHO SN BE0[
C Ckjyp gjks ZRJHO SN BE0[

M0@ ZHE H7=2 'Kaoo kqpoe`a jkeoa( @MC M0=1 'Lkna jkeoa([ D]nhean ukq o]e` pd]p ukq jkpe_a` haoo jkeoa
bnki kqpoe`a ukqn dkqoa- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u
eilnkraiajpo d]ra i]`a ukqn dkia ikna mqeap+ haoo mqeap+ kn d]ra pdau i]`a jk `ebbanaj_a pk
pda jkeoa harah kb ukqn dkia?

0 Lkna mqeap ZRJHO SN B1[
1 Kaoo mqeap ZRJHO SN B2[
2 Mk `ebbanaj_a ZRJHO SN BE0[
C Ckjyp gjks ZRJHO SN BE0[

M0A ZHE H8=2 'Lkna jkeoa( @MC M0=0 'Pqeapan([ D]nhean ukq o]e` pd]p ukq jkpe_a` ikna jkeoa bnki
kqpoe`a ukqn dkqoa- B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo
d]ra i]`a ukqn dkia ikna mqeap kn haoo mqeap+ kn d]ra pdau i]`a jk `ebbanaj_a pk pda jkeoa
harah ej ukqn dkia?

0 Lkna mqeap ZRJHO SN B1[
1 Kaoo mqeap ZRJHO SN B2[
2 Mk `ebbanaj_a ZRJHO SN BE0[
C Ckjyp gjks ZRJHO SN BE0[

M1 ZHE M0=0 'PTHDSDQ([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq ejop]hha`
pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj ajancu+
dks iq_d skqh` ukq o]u pdeo na`q_a` jkeoa harah ]``o pk pda r]hqa kb herejc ej ukqn dkia a]_d
ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN BE0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN BE0[
C Ckjyp gjks ZFN SN M1@[
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ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda `a_na]oa` jkeoa harah ej panio kb pdeo aopei]pa kb ^ehh
o]rejco-[

M1@ ZHE M0=0 % M1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda `a_na]oa`
jkeoa eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN M1@W[
6 Npdan ZFN SN M1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa` jkeoa
C Ckjyp gjks

M1@W ZHE M1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE M1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

M2 ZHE M0=1 'MNHRHDQ([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq ejop]hha`
pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj ajancu+
dks iq_d skqh` ukq o]u pda ej_na]oa` jkeoa harah p]gao ]s]u bnki pda r]hqa kb herejc ej ukqn
dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN BE0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN BE0[
C Ckjyp gjks ZFN SN M2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda ej_na]oa` jkeoa harah ej panio kb pdeo aopei]pa kb ^ehh
o]rejco-[
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E,8

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

M2@ ZHE M0=1 % M2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk
pda r]hqa pd]p pda ej_na]oa` jkeoa p]gao ]s]u bnki herejc ej ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN M2@W[
6 Npdan ZFN SN M2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa` jkeoa
C Ckjyp gjks

M2@W ZHE M2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE M2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\.ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

HEALTH, COLDS, FLUS, ASTHMA AND OTHER CHRONIC CONDITIONS

BE0 Hj panio kb pda bnamqaj_u kn ejpajoepu kb _kh`o+ bhqo+ ]j` kpdan ehhjaooao+ oq_d ]o ]opdi] kn kpdan
_dnkje_ da]hpd _kj`epekjo+ skqh` ukq o]u pd]p ukq ]j` ukqn dkqoadkh`+ ^a_]qoa kb pda ajancu
abbe_eaj_u eilnkraiajpo+ d]ra d]` EDVDQ _]oao kn ouilpkio kb pda _kh`+ bhq kn kpdan ehhjaooao
oq_d ]o ]opdi]+ LNQD _]oao kn ouilpkio kb pda _kh`+ bhq kn kpdan ehhjaooao oq_d ]o ]opdi]+ kn
skqh` ukq o]u pdana eo jk `ebbanaj_a ej pda bnamqaj_u kn ejpajoepu kb _kh`o+ bhqo+ ]j` kpdan ehhjaooao
oq_d ]o ]opdi]?
ZHE QDRONMCDMS HMCHB@SDR SGDQD G@UD ADDM BG@MFDR HM GD@KSG+ ATS MNS CTD
SN DEEHBHDMBX HLOQNUDLDMSR+ BGNNRD !MN CHEEDQDMBD!-[

0 Easan _kh`o+ bhqo+ ]j` eilnkra` _dnkje_ _kj`epekjo ZRJHO SN BE1[
1 Lkna _kh`o+ bhqo+ ]j` sknoaja` _dnkje_ _kj`epekjo ZRJHO SN BE2[
2 Mk `ebbanaj_a ZRJHO SN OU0[
3 Npdan 'RODBHEX( ZFN SN BE0@[
C Ckjyp Jjks ZRJHO SN OU0[

BE0@ ZHE BE0=1 ]j` ]ju kb H7\5+ H7\6 kn H7\79 D]nhean ukq o]e` pd]p ukqn dkqoadkh` d]` jkpe_a`
eilnkra` da]hpd-[
ZHE BE0=0 ]j` ]ju kb H8\4+ H8\5 kn H8\69 D]nhean ukq o]e` pd]p ukqn dkqoadkh` d]` jkpe_a`
`a_hejejc da]hpd-[
B]j ukq lha]oa _kjbeni bkn ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo d]ra d]` ]j kran]hh
lkoepera kn jac]pera eil]_p kj ukqn dkqoadkh`yo da]hpd+ kn d]ra pdau i]`a jk `ebbanaj_a pk ukqn
dkqoadkh`yo da]hpd?

ZHMCHB@SD @KK SG@S @OOKX[
0 Okoepera ZRJHO SN BE1[
1 Mac]pera ZRJHO SN BE2[
2 Mk `ebbanaj_a ZRJHO SN OU0[
C Ckjyp Jjks ZRJHO SN OU0[
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E,0/

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

BE1 ZHE BE0=0 NQ '3 VHSG @MX HLOQNUDLDMSR([ @ dkia sepd pda pula kb ajancu abbe_eaj_u
eilnkraiajpo ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc
#WW lan ua]n kj ajancu+ dks iq_d skqh` ukq o]u pda `a_na]oa ej pda jqi^an kb _]oao kn
oaranepu kb ouilpkio kb _kh`o+ bhqo ]j` kpdan ehhjaooao ]``o pk pda r]hqa kb herejc ej ukqn dkia
a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN OU0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN OU0[
C Ckjyp gjks ZFN SN BE1@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda `a_na]oa ej pda jqi^an kb _]oao kn oaranepu kb
ouilpkio kb _kh`o+ bhqo+ ]j` kpdan ehhjaooao ej panio kb pdeo aopei]pa kb ^ehh o]rejco-[

BE1@ ZHE BE0=0 NQ '3 VHSG @MX HLOQNUDLDMSR([ % BE1=CNMyS JMNV[ Hj panio kb ajancu ^ehh
o]rejco+ skqh` ukq o]u pda `a_na]oa ej pda jqi^an kb _]oao kn oaranepu kb ouilpkio kb _kh`o+
bhqo ]j` kpdan ehhjaooao+ eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN @1@W[
6 Npdan ZFN SN @1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa _kh`o+ bhq+ kn kpdan ehhjaooao kn ej ]opdi]

kn kpdan _dnkje_ _kj`epekjo-
8 Ckjyp gjks

BE1@W ZHE BE1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE BE1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\.ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

BE2 ZHE BE0=1 NQ '3 VHSG @MX VNQRDMHMF([ @ dkia sepd pda pula kb ajancu abbe_eaj_u
eilnkraiajpo ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc
#WW lan ua]n kj ajancu+ dks iq_d skqh` ukq o]u pda ej_na]oa ej pda jqi^an kb _]oao kn
oaranepu kb ouilpkio _kh`o+ bhqo ]j` kpdan ehhjaooao p]gao ]s]u bnki pda r]hqa kb herejc ej ukqn
dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN OU0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN OU0[
C Ckjyp gjks ZFN SN BE2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda ej_na]oa ej pda jqi^an kb _]oao kn oaranepu kb
ouilpkio kb _kh`o+ bhqo+ ]j` kpdan ehhjaooao ej panio kb pdeo aopei]pa kb ^ehh o]rejco-[
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E,00

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

BE2@ ZHE BE0=1 NQ '3 VHSG @MX VNQRDMHMF([ % BE2=CNMyS JMNV[ Hj panio kb ajancu ^ehh
o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk pda r]hqa pda ej_na]oa ej pda jqi^an kb _]oao kn
oaranepu kb ouilpkio _kh`o+ bhqo ]j` kpdan ehhjaooao p]gao ]s]u bnki herejc ej ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN BE2@W[
6 Npdan ZFN SN BE2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa ej _kh`o+ bhq kn kpdan ehhjaooao kn

sknoajejc kb ]opdi] kn kpdan _dnkje_ _kj`epekjo
8 Ckjyp gjks

BE2@W ZHE BE2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE BE2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

EXPECTED INCREASE IN PROPERTY VALUE [ONLY ASK IF OWN HOME]

OU0 ZHE H4 MD 0 RJHO SN DP0[ Mkp _kqjpejc ]ju ejraopiajpo ukq i]`a ej pda ajancu abbe_eaj_u
eilnkraiajpo+ skqh` ukq o]u pd]p+ ^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+ ukqn dkia
d]o ] GHFGDQ r]hqa pd]j ep skqh` d]ra sepdkqp pda eilnkraiajpo+ ] KNVDQ r]hqa pd]j ep skqh`
d]ra sepdkqp pda eilnkraiajpo+ kn skqh` ukq o]u ]^kqp pda o]ia r]hqa?

0 Gecdan r]hqa ZFN SN OU1[
1 Kksan r]hqa ZRJHO SN OU2[
2 Mk `ebbanaj_a ZRJHO SN DP0[
C Ckjyp gjks ZRJHO SN DP0[

OU1 ZHE OU0=0 'GHFGDQ U@KTD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda eilnkraiajpo ]`` pk pda kran]hh r]hqa kb ukqn lnklanpu+
aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ ZRJHO SN DP0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN DP0[
C Ckjyp gjks ZFN SN OU1@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda decdan lnklanpu r]hqao ej panio kb pdeo aopei]pa kb
^ehh o]rejco-[
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E,01

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

OU1@ ZHE OU0=0 % OU1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda
eilnkraiajpo ]`` pk pda r]hqa kb ukqn dkia9

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN OU1@W[
6 Npdan ZFN SN OU1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa` lnklanpu r]hqa
8 Ckjyp gjks

OU1@W ZHE OU1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE OU1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

OU2 ZHE OU0=1 'KNVDQ U@KTD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda eilnkraiajpo p]ga ]s]u bnki pda r]hqa kb ukqn dkia+
aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ ZRJHO SN DP0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN DP0[
C Ckjyp gjks ZFN SN OU2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda `a_na]oa` lnklanpu r]hqao ej panio kb pdeo aopei]pa
kb ^ehh o]rejco-[

OU2@ ZHE OU0=1 % OU2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda ]ikqjp pd]p pda eilnkraiajpo p]ga ]s]u bnki pda r]hqa kb ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN OU2@W[
6 Npdan ZFN SN OU2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa` lnklanpu r]hqa
C Ckjyp gjks
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E,02

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

OU2@W ZHE OU2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE OU2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\
1 \\\\$ kb ]jjq]h ajancu o]rejco

EQUIPMENT MAINTENANCE / RELIABILITY [ONLY ASK IF INSTALLED HEATING AND COOLING
EQUIPMENT]

DP0 Z@RJ HE QDRONMCDMS HMRS@KKDC GD@SHMF @MC BNNKHMF DPTHOLDMS; NSGDQVHRD+
RJHO SN KS0[ Hj panio kb pda i]ejpaj]j_a namqenaiajpo kn nahe]^ehepu kb ukqn da]pejc ]j` _kkhejc
amqeliajp+ skqh` ukq o]u pd]p+ ^a_]qoa kb pda ajancu abbe_eaj_u eilnkraiajpo+ ukqn da]pejc ]j`
_kkhejc amqeliajp 0( namqenao KDRR i]ejpaj]j_a ]j` eo LNQD nahe]^ha pd]j ^abkna pda
eilnkraiajpo sana i]`a+ 1( namqenao LNQD i]ejpaj]j_a ]j` eo KDRR nahe]^ha+ kn skqh` ukq
o]u pd]p 2( pdana eo jk `ebbanaj_a ej pda i]ejpaj]j_a namqenaiajpo kn nahe]^ehepu kb ukqn da]pejc
]j` _kkhejc amqeliajp?

0 Kaoo i]ejpaj]j_a.ikna nahe]^ha ZFN SN DP1[
1 Lkna i]ejpaj]j_a.haoo nahe]^ha ZRJHO SN DP2[
2 Mk `ebbanaj_a ZRJHO SN KS0[
C Ckjyp gjks ZRJHO SN KS0[

DP0@ ZHE H7=0/ 'Hj_na]oa` nahe]^ehepu( @MC DP0=1 'Lkna i]ejpaj]j_a([ D]nhean ukq o]e` pd]p ukqn
]llhe]j_ao kn da]pejc ]j` _kkhejc amqeliajp oaaia` ikna nahe]^ha- B]j ukq lha]oa _kjbeni bkn
ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo d]ra d]` ]j kran]hh ONRHSHUD kn MDF@SHUD
eil]_p kj ukqn ]llhe]j_a kn amqeliajp&o nahe]^ehepu+ kn d]ra pda eilnkraiajpo i]`a jk `ebbanaj_a
pk epo nahe]^ehepu?

0 Okoepera ZRJHO SN DP1[
1 Mac]pera ZRJHO SN DP2[
2 Mk `ebbanaj_a ZRJHO SN KS0[
C Ckjyp gjks ZRJHO SN KS0[

DP0A ZHE H7=8 'Ca_na]oa` nahe]^ehepu( @MC DP0=1 'Kaoo i]ejpaj]j_a([ D]nhean ukq o]e` pd]p ukqn
]llhe]j_ao kn da]pejc ]j` _kkhejc amqeliajp oaaia` haoo nahe]^ha- B]j ukq lha]oa _kjbeni bkn
ia sdapdan pda ajancu abbe_eaj_u eilnkraiajpo d]ra d]` ] ONRHSHUD kn MDF@SHUD eil]_p kj
ukqn ]llhe]j_a kn amqeliajp&o nahe]^ehepu+ kn d]ra pda eilnkraiajpo i]`a jk `ebbanaj_a pk epo
nahe]^ehepu? 0 Okoepera ZRJHO SN DP1[ 1 Mac]pera

ZRJHO SN DP2[

2 Mk `ebbanaj_a ZRJHO SN KS0[
C Ckjyp gjks ZRJHO SN KS0[
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E,03

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

DP1 ZHE DP0=0 'KDRR L@HMSDM@MBD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda na`q_pekj ej i]ejpaj]j_a kb da]pejc ]j` _kkhejc amqeliajp
]``o pk pda r]hqa kb herejc ej ukqn dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu
o]rejco?

0 #\\\\ . ua]n ZRJHO SN KS0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN KS0[
C Ckjyp gjks ZFN SN DP1@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda na`q_pekj ej i]ejpaj]j_a kb da]pejc ]j` _kkhejc
amqeliajp ej panio kb pdeo aopei]pa kb ^ehh o]rejco-[

DP1@ ZHE DP0=0 % DP1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda na`q_pekj ej
i]ejpaj]j_a kb da]pejc ]j` _kkhejc amqeliajp eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN DP1@W[
6 Npdan ZFN SN DP1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju na`q_pekj ej i]ejpaj]j_a pk da]pejc ]j` _kkhejc

amqeliajp
C Ckjyp gjks

DP1@W ZHE DP1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE DP1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

DP2 ZHE DP0=1 'LNQD L@HMSDM@MBD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo
ukq ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n
kj ajancu+ dks iq_d skqh` ukq o]u pda ej_na]oa ej i]ejpaj]j_a kb da]pejc ]j` _kkhejc
amqeliajp p]gao ]s]u bnki pda r]hqa kb herejc ej ukqn dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ]
lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN KS0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN KS0[
C Ckjyp gjks ZFN SN DP2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda ej_na]oa ej i]ejpaj]j_a kb da]pejc ]j` _kkhejc
amqeliajp ej panio kb pdeo aopei]pa kb ^ehh o]rejco-[
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E,04

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

DP2@ ZHE DP0=1 % DP2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda r]hqa pd]p pda ej_na]oa ej i]ejpaj]j_a pk da]pejc ]j` _kkhejc amqeliajp p]gao ]s]u bnki
herejc ej ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN DP2@W[
6 Npdan ZFN SN DP2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa ej i]ejpaj]j_a pk da]pejc ]j` _kkhejc

amqeliajp
C Ckjyp gjks

DP2@W ZHE DP2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE DP2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\.ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

LIGHTING QUALITY AND LIFETIME [ONLY ASK IF INSTALLED LIGHTING]

KS0 Z@RJ HE QDRONMCDMS HMRS@KKDC KHFGSHMF; NSGDQVHRD+ RJHO SN C0[ Sda ajancu
abbe_eajp hecdpejc ukq ejop]hha`+ ej ]``epekj pk o]rejc ajancu+ cajan]hhu d]o ] hkjcan hebapeia ]j`
i]u ]hok d]ra ] `ebbanajp hecdpejc mq]hepu pd]j ej_]j`ao_ajp hecdpejc- @bpan ejop]hhejc pda ajancu
abbe_eajp hecdpejc+ skqh` ukq o]u pd]p pda hkjcan hebapeia ]j` hecdpejc mq]hepu kb pda jas hecdpejc+
p]gaj pkcapdan+ eo ] ONRHSHUD ba]pqna kb pda hecdpejc+ ] MDF@SHUD ba]pqna kb pda hecdpejc+ kn
i]gao jk `ebbanaj_a pk ukq?

0 Okoepera ba]pqna ZFN SN KS1[
1 Mac]pera ba]pqna ZRJHO SN KS2[
2 Mk `ebbanaj_a ZRJHO SN C0[
C Ckjyp gjks ZRJHO SN C0[

KS1 ZHE KS0=0 'ONRHSHUD ED@STQD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda hkjcan heba ]j` hecdpejc mq]hepu kb ukqn ajancu abbe_eajp
hecdpejc ]`` pk pda r]hqa kb herejc ej ukqn dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb
ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN C0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN C0[
C Ckjyp gjks ZFN SN KS1@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda hkjcan heba ]j` hecdpejc mq]hepu kb ukqn ajancu
abbe_eajp hecdpejc ej panio kb pdeo aopei]pa kb ^ehh o]rejco-[
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E,05

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

KS1@ ZHE KS0=0 % KS1= CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda hkjcan heba
]j` hecdpejc mq]hepu eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN KS1@W[
6 Npdan ZFN SN KS1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` hkjcan heba ]j` hecdpejc mq]hepu
C Ckjyp gjks

KS1@W ZHE KS1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE KS1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\.ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

KS2 ZHE KS0=1 'MDF@SHUD ED@STQD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda hkjcan heba ]j` hecdpejc mq]hepu kb ukqn ajancu abbe_eajp
hecdpejc p]gao ]s]u bnki pda r]hqa kb herejc ej ukqn dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ]
lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN C0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN C0[
C Ckjyp gjks ZFN SN KS2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda hkjcan heba ]j` hecdpejc mq]hepu kb ukqn ajancu
abbe_eajp hecdpejc ej panio kb pdeo aopei]pa kb ^ehh o]rejco-[

KS2@ ZHE KS0=1 % KS2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop
pk pda r]hqa pd]p pda hkjcan heba ]j` hecdpejc mq]hepu p]gao ]s]u bnki herejc ej ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN KS2@W[
6 Npdan ZFN SN KS2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` hkjcan heba ]j` hecdpejc mq]hepu
C Ckjyp gjks
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E,06

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

KS2@W ZHE KS2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE KS2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

DURABILITY OF HOME

C0 Hj panio kb pda `qn]^ehepu kb ukqn dkia+ skqh` ukq o]u pd]p+ ^a_]qoa kb pda ajancu abbe_eaj_u
eilnkraiajpo+ ukqn dkia eo 0( LNQD `qn]^ha ]j` KDRR lnkja pk jaa`ejc nal]eno pd]j ^abkna
pda eilnkraiajpo sana i]`a+ 1( KDRR `qn]^ha ]j` LNQD lnkja pk jaa`ejc nal]eno+ kn skqh`
ukq o]u pd]p 2( pdana eo jk `ebbanaj_a ej pda `qn]^ehepu kb ukqn dkia?

0 Lkna `qn]^ha.basan nal]eno ZFN SN C1[
1 Kaoo `qn]^ha. ikna nal]eno ZRJHO SN C2[
2 Mk `ebbanaj_a ZRJHO SN S0[
C Ckjyp gjks ZRJHO SN S0[

C1 ZHE C0=0 'LNQD CTQ@AKD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda ej_na]oa` `qn]^ehepu ]``o pk pda r]hqa kb herejc ej ukqn dkia
a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN S0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN S0[
C Ckjyp gjks ZFN SN C1@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda ej_na]oa` `qn]^ehepu ej panio kb pdeo aopei]pa kb ^ehh
o]rejco-[

C1@ ZHE C0=0 % C1=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda ej_na]oa`
`qn]^ehepu kb ukqn dkia eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN C1@W[
6 Npdan ZFN SN C1@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju ej_na]oa ej pda `qn]^ehepu kb pda dkia
C Ckjyp gjks
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E,07

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

C1@W ZHE C1@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE C1@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\.ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

C2 ZHE C0=1 'KDRR CTQ@AKD([ @ dkia sepd pda pula kb ajancu abbe_eaj_u eilnkraiajpo ukq
ejop]hha` pule_]hhu o]rao #WW ]jjq]hhu kj ajancu ^ehho- @ooqiejc ukqyna o]rejc #WW lan ua]n kj
ajancu+ dks iq_d skqh` ukq o]u pda `a_na]oa` `qn]^ehepu kb ukqn dkia p]gao ]s]u bnki pda
r]hqa kb herejc ej ukqn dkia a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN S0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN S0[
C Ckjyp gjks ZFN SN C2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda r]hqa kb pda `a_na]oa` `qn]^ehepu ej panio kb pdeo aopei]pa kb ^ehh
o]rejco-[

C2@ ZHE C0=1 % C2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo _hkoaop pk
pda r]hqa pd]p pda `a_na]oa` `qn]^ehepu kb ukqn dkia p]gao ]s]u bnki herejc ej ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN C2@W[
6 Npdan ZFN SN C2@W[
7 CN MNS QD@C9 G]ra jkp jkpe_a` ]ju `a_na]oa ej pda `qn]^ehepu kb pda dkia
C Ckjyp gjks

C2@W ZHE C2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE C2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

The Narragansett Electric Company
d/b/a National Grid

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices, 
and Capacity Targets and 2021 Renewable Energy Growth Program –

Tariffs and Solicitation and Enrollment Process Rules 
Attachment PUC 2-4

Page 253 of 262



F: NEI Survey: Low-income and Non-low-income Retrofits

E,08

Qaoe`ajpe]h ]j` Kks,Hj_kia Mkj,Djancu Hil]_po 'MDH( Dr]hq]pekj- 7.04.00

TOTAL VALUE OF NEIS

S0 Z@RJ HE H4=0 'NVM(; NSGDQVHRD+ RJHO SN S1[ Matp+ lha]oa pdejg ]^kqp pda pkp]h kb ]hh kb pda
lkoepera ]j` jac]pera abba_po _]qoa` ^u pda ajancu abbe_eajp eilnkraiajpo i]`a pk ukqn dkia
DWBDOS bkn ]ju _d]jcao ej ukqn lnklanpu r]hqa- Sk oqii]neva+ ukq nalknpa` pd]p ZKHRS
ONRHSHUD DEEDBSR[ sana lkoepera abba_po ]j` pd]p ZKHRS MDF@SHUD DEEDBSR[ sana jac]pera
abba_po _]qoa` ^u pda ajancu abbe_eajp eilnkraiajpo i]`a pk ukqn dkia- Vkqh` ukq o]u pd]p pda
_ki^ej]pekj kb ]hh kb pdaoa abba_po eo lkoepera+ jac]pera kn jk abba_p?

0 Okoepera ZRJHO SN S2[
1 Mac]pera ZRJHO SN S4[
2 Mk Dbba_p ZRJHO SN G0[
C Ckjyp gjks ZRJHO SN G0[
Q Qabqoa` ZRJHO SN G0[

S1 Z@RJ HE H4=1 'QDMS([ Matp+ lha]oa pdejg ]^kqp pda pkp]h kb ]hh kb pda lkoepera ]j` jac]pera abba_po
_]qoa` ^u pda ajancu abbe_eajp eilnkraiajpo i]`a pk ukqn dkia- Sk oqii]neva+ ukq nalknpa`
pd]p ZKHRS ONRHSHUD DEEDBSR[ sana lkoepera abba_po ]j` pd]p ZKHRS MDF@SHUD DEEDBSR[ sana
jac]pera abba_po _]qoa` ^u pda ajancu abbe_eajp eilnkraiajpo i]`a pk ukqn dkia- Vkqh` ukq o]u
pd]p pda _ki^ej]pekj kb ]hh kb pdaoa abba_po eo lkoepera+ jac]pera kn jk abba_p?

0 Okoepera ZFN SN S2[
1 Mac]pera ZRJHO SN S4[
2 Mk Dbba_p ZRJHO SN G0[
C Ckjyp gjks ZRJHO SN G0[
Q Qabqoa` ZRJHO SN G0[

S2 ZHE S0=0 NQ S1=0 'ONRHSHUD([ @ooqiejc ukqyna o]rejc #WW lan ua]n kj ajancu+ sd]p eo pda
r]hqa kb ]hh kb pda abba_po _ki^eja` a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu
o]rejco?

0 #\\\\ . ua]n ZRJHO SN G0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN G0[
C Ckjyp gjks ZFN SN S2@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda _ki^eja` r]hqa kb ]hh kb pda abba_po ej panio kb pdeo aopei]pa kb
^ehh o]rejco-[
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S2@ ZHE 'S0=0 NQ S1=0( % S2=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ skqh` ukq o]u pda
r]hqa kb ]hh kb pda abba_po _ki^eja` eo sknpdw

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN S2@W[
6 Npdan ZFN SN S2@W[
C Ckjyp gjks

S2@W ZHE S2@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE S2@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco

S3 ZHE S0=1 NQ S1=1 'MDF@SHUD([ @ooqiejc ukqyna o]rejc #WW lan ua]n kj ajancu+ dks iq_d
r]hqa skqh` ukq o]u ]hh kb pda abba_po _ki^eja` p]gao ]s]u bnki pda r]hqa kb herejc ej ukqn dkia
a]_d ua]n+ aepdan ej `khh]no kn ]o ] lan_ajp]ca kb ajancu o]rejco?

0 #\\\\ . ua]n ZRJHO SN G0[
1 \\\\\$ kb ]jjq]h ajancu o]rejco ZRJHO SN G0[
C Ckjyp gjks ZFN SN S3@[

ZHE QDONMCDMS R@XR SGDX G@UD MNS QD@KHYDC DMDQFX R@UHMFR9 Sda ]jjq]h ajancu
^ehh o]rejco ]na ]j aopei]pa ^]oa` kj pda pula kb ajancu abbe_eaj_u eilnkraiajpo i]`a pk ukqn
dkia- Oha]oa pnu pk aopei]pa pda _ki^eja` r]hqa kb ]hh kb pda abba_po ej panio kb pdeo aopei]pa kb
^ehh o]rejco-[

S3@ ZHE S0=1 NQ S1=1 % S3=CNMyS JMNV[ Hj panio kb ajancu ^ehh o]rejco+ sde_d kb pda bkhhksejc eo
_hkoaop pk pda r]hqa pd]p ]hh kb pda abba_po _ki^eja` p]ga ]s]u bnki herejc ej ukqn dkia?

ZQD@C QDRONMRDR[
0 Mkpdejc
1 @^kqp kja,bkqnpd kb pule_]h ]jjq]h ajancu ^ehh o]rejco
2 @^kqp kja,d]hb kb pule_]h ]jjq]h ajancu ^ehh o]rejco
3 @^kqp pdnaa,bkqnpdo kb pule_]h ]jjq]h ajancu ^ehh o]rejco
4 @^kqp amq]h pk pda pule_]h ]jjq]h ajancu ^ehh o]rejco
5 Lkna pd]j ajancu ^ehh o]rejco ZFN SN S3@W[
6 Npdan ZFN SN S3@W[
C Ckjyp gjks

S3@W ZHE S3@=5 NQ 6[ Gks iq_d ej pkp]h?

ZHE S3@=5+ #.ua]n iqop ^a decdan pd]j #WW+ kn $ iqop ^a cna]pan pd]j 0//[
0 #\\\ . ua]n
1 \\\\$ kb ]jjq]h ajancu o]rejco
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HOUSEHOLD HEALTH

G0 Matp H d]ra fqop ] bas ikna mqaopekjo ]^kqp ukqn dkqoadkh`yo da]hpd oej_a ukq ejop]hha` pda
ajancu abbe_eaj_u eilnkraiajpo- Rej_a ejop]hhejc pda ajancu abbe_eaj_u eilnkraiajpo+ d]ra ukq kn
]jukja ahoa ej ukqn dkqoadkh` ieooa` skng ^a_]qoa kb ehhjaoo pk ukq kn ] iai^an kb ukqn
dkqoadkh`?

0 Xao ZFN SN G1[
1 Mk ZRJHO SN G2A[
C Ckjyp gjks ZRJHO SN G3[
Q Qabqoa` ZRJHO SN G3[

G1 Gks i]ju `]uo kb skng d]ra ukq kn ]jukja ahoa ej ukqn dkqoadkh` ieooa` skng ^a_]qoa kb
ehhjaoo pk ukq kn ] iai^an kb ukqn dkqoadkh`?

\\\ ZQDBNQC MTLADQ[

G2 Gks `kao pdeo _kil]na pk pda 01 ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`?
Vkqh` ukq o]u ep eo ikna+ haoo+ kn ]^kqp pda o]ia?

0 Lkna ZFk pk G2@[
1 Kaoo ZFk pk G2@[
2 @^kqp pda o]ia ZRgel pk G3[
C Ckjyp gjks ZRgel pk G3[
Q Qabqoa` ZRgel pk G3[

G2@ ZHE G2=0 kn 1[ Gks i]ju Zikna.haoo[?

\\\ ZQDBNQC MTLADQ[ ZRgel pk G2C[

G2A Hj pda 01 ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`+ `e` ukq kn ]jukja ahoa ej
ukqn dkqoadkh` ieoo skng ^a_]qoa kb ehhjaoo pk ukq kn ] iai^an kb ukqn dkqoadkh`?

0 Xao ZFN SN G2B[
1 Mk ZRJHO SN G3[
C Ckjyp gjks ZRJHO SN G3[
Q Qabqoa` ZRJHO SN G3[

G2B Gks i]ju `]uo kb skng `e` ukq kn ]jukja ahoa ej ukqn dkqoadkh` ieoo ^a_]qoa kb ehhjaoo pk ukq
kn ] iai^an kb ukqn dkqoadkh` ej pda 01 ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana
ejop]hha`?

\\\ ZQDBNQC MTLADQ[
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G2C Oha]oa pdejg kb pda na]okjo bkn pda _d]jca ej pda jqi^an kb oe_g `]uo kbb skng ej ukqn dkqoadkh`+
bnki pda ua]n ^abkna pda ajancu abbe_eaj_u eilnkraiajpo sana ejop]hha` pk pda lanek` oej_a pdau
sana ejop]hha`- Ck ukq pdejg pda _d]jca eo nah]pa` pk pda ajancu abbe_eaj_u eilnkraiajpo kn `k
ukq pdejg pda _d]jca eo qjnah]pa` pk pda eilnkraiajpo?

0 Qah]pa`
1 Tjnah]pa`
2 Ckjyp gjks
Q Qabqoa`

G3 Rej_a ejop]hhejc pda ajancu abbe_eaj_u eilnkraiajpo+ d]ra ukq kn ]jukja ahoa ej ukqn dkqoadkh`
okqcdp ia`e_]h _]na ]p ] dkolep]h+ aiancaj_u nkki+ kn qncajp _]na b]_ehepu bkn da]p opnaoo pd]p
k__qnna` sdeha ejoe`a ukqn dkia?

0 Xao ZFN SN G4[
1 Mk ZRJHO SN G5A[
C Ckjyp gjks ZRJHO SN G7[
Q Qabqoa` ZRJHO SN G7[

G4 Gks i]ju peiao d]ra ukq kn ]jukja ahoa ej ukqn dkqoadkh` okqcdp ia`e_]h _]na ]p ] dkolep]h+
aiancaj_u nkki+ kn qncajp _]na b]_ehepu bkn da]p opnaoo?

\\\ ZQDBNQC MTLADQ[

Gks `kao pdeo _kil]na pk pda psahra ikjpdo ^abkna ukq ejop]hha` pda abbe_eaj_u eilnkraiajpo? Vkqh`
ukq o]u ep eo ikna+ haoo+ kn ]^kqp pda o]ia?

0 Lkna ZFN SN G5@[
1 Kaoo ZFN SN G5@[
2 @^kqp pda o]ia ZRJHO SN G6[
C Ckjyp gjks ZRJHO SN G6[
Q Qabqoa` ZRJHO SN G6[

G5@ ZHE G5=0 kn 1[ Gks i]ju Zikna.haoo[?

\\\ ZQDBNQC MTLADQ[ ZRgel pk G6[

G5A Hj pda psahra ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`+ `e` ukq kn ]jukja ahoa ej
ukqn dkqoadkh` oaag ia`e_]h _]na ^a_]qoa kb da]p opnaoo pd]p k__qnna` sdeha ejoe`a ukqn dkia?

0 Xao ZFN SN G5B[
1 Mk ZRJHO SN G7[
C Ckjyp gjks ZRJHO SN G7[
Q Qabqoa` ZRJHO SN G7[
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G5B Gks i]ju peiao `e` ukq kn ]jukja ahoa ej ukqn dkqoadkh` oaag _]na ^a_]qoa kb da]p opnaoo ej
pda psahra ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`?

\\\ ZQDBNQC MTLADQ[ ZRJHO SN G7[

G6 Rej_a ejop]hhejc pda ajancu abbe_eaj_u eilnkraiajpo+ dks i]ju `]uo sana ukq kn ]jukja ahoa ej
ukqn dkqoadkh` dkolep]heva` `qa pk da]p opnaoo?

\\\ ZQDBNQC MTLADQ[

G7 Rej_a ejop]hhejc pda ajancu abbe_eaj_u eilnkraiajpo+ d]ra ukq kn ]jukja ahoa ej ukqn dkqoadkh`
okqcdp ia`e_]h _]na ]p ] dkolep]h+ aiancaj_u nkki+ kn qncajp _]na b]_ehepu bkn kranatlkoqna pk
_kh` _kj`epekjo ejoe`a ukqn dkia?

0 Xao ZFN SN G8[
1 Mk ZRJHO SN G0/A[
C Ckjyp gjks ZRJHO SN G01[
Q Qabqoa` ZRJHO SN G01[

G8 Gks i]ju peiao d]ra ukq kn ]jukja ahoa ej ukqn dkqoadkh` okqcdp ia`e_]h _]na ]p ] dkolep]h+
aiancaj_u nkki+ kn qncajp _]na b]_ehepu bkn kranatlkoqna pk _kh` _kj`epekjo ejoe`a ukqn dkia?

\\\ ZQDBNQC MTLADQ[

G0/ Gks `kao pdeo _kil]na pk pda 01 ikjpdo ^abkna ukq ejop]hha` pda abbe_eaj_u eilnkraiajpo?
Vkqh` ukq o]u ep eo ikna+ haoo+ kn ]^kqp pda o]ia?

0 Lkna ZFN SN G0/@[
1 Kaoo ZFN SN G0/@[
2 @^kqp pda o]ia ZRJHO SN G00[
C Ckjyp gjks ZRJHO SN G00[
Q Qabqoa` ZRJHO SN G00[

G0/@ ZHE G0/=0 NQ 1[ Gks i]ju Zikna.haoo[?

\\\ ZQDBNQC MTLADQ[ ZRJHO SN G00[

G0/A Hj pda psahra ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`+ `e` ukq kn ]jukja ahoa ej
ukqn dkqoadkh` oaag ia`e_]h _]na bkn kranatlkoqna pk _kh` _kj`epekjo ejoe`a ukqn dkia?

0 Xao ZFN SN G0/B[
1 Mk ZRJHO SN G01[
C Ckjyp gjks ZRJHO SN G01[
Q Qabqoa` ZRJHO SN G01[
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G0/B Gks i]ju peiao `e` ukq kn ]jukja ahoa ej ukqn dkqoadkh` oaag _]na bkn kranatlkoqna pk _kh`
_kj`epekjo ejoe`a ukqn dkia ej pda 01 ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`?

\\\ ZQDBNQC MTLADQ[ ZRJHO SN G01[

G00 Rej_a ejop]hhejc pda ajancu abbe_eaj_u eilnkraiajpo+ dks i]ju `]uo sana ukq kn ]jukja ahoa ej
ukqn dkqoadkh` dkolep]heva` `qa pk kranatlkoqna pk _kh` _kj`epekjo?

\\\ ZQDBNQC MTLADQ[

G01 G]o ]jukja ej ukqn dkqoadkh` ^aaj `e]cjkoa` sepd ]opdi] kn ] nah]pa` _dnkje_ da]hpd _kj`epekj?

0 Xao ZFN SN G02[
1 Mk ZRJHO SN CF0[
C Ckjyp gjks ZRJHO SN CF0[

G02 Z@RJ HE G01=0[ Rej_a ejop]hhejc pda ajancu abbe_eaj_u eilnkraiajpo+ d]ra ukq kn ]jukja ahoa ej
ukqn dkqoadkh` okqcdp ia`e_]h _]na ]p ] dkolep]h+ aiancaj_u nkki+ kn qncajp _]na b]_ehepu `qa pk
pdaen ]opdi] kn kpdan _dnkje_ da]hpd _kj`epekj?

0 Xao ZFN SN G03[
1 Mk ZRJHO SN G04A[
C Ckjyp gjks ZRJHO SN CF0[
Q Qabqoa` ZRJHO SN CF0[

G03 Gks i]ju peiao d]ra ukq kn ]jukja ahoa ej ukqn dkqoadkh` okqcdp ia`e_]h _]na ]p ] dkolep]h+
aiancaj_u nkki+ kn qncajp _]na b]_ehepu `qa pk pdaen ]opdi] kn kpdan _dnkje_ da]hpd _kj`epekj?

\\\ ZQDBNQC MTLADQ[

G04 Gks `kao pdeo _kil]na pk pda 01 ikjpdo ^abkna ukq ejop]hha` pda abbe_eaj_u eilnkraiajpo?
Vkqh` ukq o]u ep eo ikna+ haoo+ kn ]^kqp pda o]ia?

0 Lkna ZFN SN G04@[
1 Kaoo ZFN SN G04@[
2 @^kqp pda o]ia ZRJHO SN G05[
C Ckjyp gjks ZRJHO SN G05[
Q Qabqoa` ZRJHO SN G05[

G04@ ZHE G04=0 NQ 1[ Gks i]ju Zikna.haoo[?

\\\ ZQDBNQC MTLADQ[ ZRJHO SN G05[
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G04A Hj pda psahra ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`+ `e` ukq kn ]jukja ahoa ej
ukqn dkqoadkh` oaag ia`e_]h _]na bkn pdaen ]opdi] kn nah]pa` _dnkje_ da]hpd _kj`epekj?

0 Xao ZFN SN G04B[
1 Mk ZRJHO SN CF0[
C Ckjyp gjks ZRJHO SN CF0[
Q Qabqoa` ZRJHO SN CF0[

G04B Gks i]ju peiao `e` ukq kn ]jukja ahoa ej ukqn dkqoadkh` oaag _]na bkn pdaen ]opdi] kn nah]pa`
_dnkje_ da]hpd _kj`epekj ej pda psahra ikjpdo ^abkna pda abbe_eaj_u eilnkraiajpo sana ejop]hha`?

\\\ ZQDBNQC MTLADQ[ ZRJHO SN CF0[

G05 Rej_a ejop]hhejc pda ajancu abbe_eaj_u eilnkraiajpo+ dks i]ju `]uo sana ukq kn ]jukja ahoa ej
ukqn dkqoadkh` dkolep]heva` `qa pk pdaen ]opdi] kn kpdan _dnkje_ da]hpd _kj`epekj?

\\\ ZQDBNQC MTLADQ[

DEMOGRAPHICS

CF0 Mks H d]ra ] bas h]op mqaopekjo bkn op]peope_]h lqnlkoao kjhu- Hj_hq`ejc ukqnoahb+ dks i]ju laklha
hera ej ukqn dkia ej pda bkhhksejc ]ca n]jcao ikop kb pda ua]n?

\@ Kaoo pd]j 07 ua]no kh`
\A 07 pk 53
\B 54 kn kh`an

ENQ CF0\@ SN CF0\B

\\ ZQDBNQC MTLADQ[
88 QDETRDC

CF1 @llnktei]pahu dks i]ju omq]na baap eo ukqn dkia?

0 Kaoo pd]j 0+4//
1 0+4// pk haoo pd]j 1+///
2 1+/// pk haoo pd]j 1+4//
3 1+4// pk haoo pd]j 2+///
4 2+/// pk haoo pd]j 3+///
5 3+/// pk haoo pd]j 4+///
6 4+/// kn ikna
C Ckjyp gjks
Q Qabqoa`
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CF2 ZHE CF1=C.Q[ Gks i]ju nkkio ]na ej ukqn dkia+ jkp _kqjpejc ^]pdnkkio kn qjbejeoda`
^]oaiajpo?

0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
0/ 0/ kn ikna
00 Qabqoa`

CF3 Vd]p eo pda decdaop harah kb a`q_]pekj pd]p ukq d]ra _kilhapa`?

ZQD@C B@SDFNQHDR[
0 Kaoo pd]j decd o_dkkh
1 Gecd o_dkkh cn]`q]pa
2 Sa_dje_]h kn pn]`a o_dkkh cn]`q]pa
3 Rkia _khhaca
4 Bkhhaca cn]`q]pa
5 Rkia cn]`q]pa o_dkkh
6 Fn]`q]pa `acnaa
Q Qabqoa`

CF4 Vd]p eo ukqn ]ca? @na ukqw

ZQD@C B@SDFNQHDR[
0 07 pk 13
1 14 pk 23
2 24 pk 33
3 34 pk 43
4 44 pk 53
5 54 kn kran
Q Qabqoa`

CF5 Vd]p _]packnu ^aop `ao_ne^ao ukqn pkp]h dkqoadkh` ej_kia ej 1/0/+ ^abkna p]tao?

ZQD@C B@SDFNQHDR[
0 Kaoo pd]j #04+///
1 #04+/// pk haoo pd]j #14+///
2 #14+/// pk haoo pd]j #24+///
3 #24+/// pk haoo pd]j #4/+///
4 #4/+/// pk haoo pd]j #64+///
5 #64+/// pk haoo pd]j #0//+///
6 #0//+/// pk haoo pd]j #04/+///
7 #04/+/// kn ikna
Q Qabqoa`
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CF6 ZCN MNS QD@C[ Faj`an

0 Eai]ha
1 L]ha
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The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-5 
 
Request: 
 
Referring to Schedule NG-6, page 4, did the Company use the same source material and CPI as 
is used in Energy Efficiency benefit-cost analyses?  Are the values the same for all residential 
accounts?  If not, what are those values for each type of residential account? 
 
Response: 
 
Yes, the Company used the same source material as the Energy Efficiency benefit-cost 
analysis.  However, the Energy Efficiency benefit-cost analysis did not use a Consumer 
Price Index (CPI) to adjust the benefit values from the original 2010 dollars.  The 
Company adjusted these values to 2020 dollars in this analysis to use a consistent dollar 
year across benefits and costs.  The original 2010 values are shown in Schedule NG-6 at 
page 3.  As discussed in the Company’s response to PUC 2-11, these values are based on 
analysis of low-income energy efficiency programs and, therefore, are applicable only to 
Rate A-60 customers.    



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness and Ian Springsteel 

PUC 2-6 
 
Request: 
 
Referring to the response to PUC 1-15 (referencing $10,000 of marketing cost) and Schedule 
NG-6, did the Company include any marketing costs in the BCA analysis?  If yes, please indicate 
where it was included.  If not, please explain why not. 
 
Response: 
 
The Company did not include marketing costs in the benefit-cost analysis (BCA).  The 
Company does not plan to request to expand its marketing budget for the purpose of 
marketing the Low-Income Community Remote Distributed Generation Incentive, but 
rather intends to use funds that are already included in the annual program budget for this 
purpose, as well.  Accordingly, the marketing costs are not an incremental cost to the 
program and were not included in the BCA of the adder.   
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Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Ian Springsteel 

PUC 2-7 
 
Request: 
 
Why did the Company include 2 cents more per kWh for bill credits applied to participating A-
60 accounts instead of the same bill credit all other participants would receive? 
 
Response: 
 
The Company chose to include 2 cents more per kWh for bill credits applied to 
participating Rate A-60 accounts in order to present such customers with a more significant 
bill savings than would be provided by the Minimum Bill Credit alone, creating a more 
compelling case for enrolling in a Community Remote Distributed Generation (CRDG) 
facility.  The Company also hopes that this enhanced savings opportunity will make more 
Rate A-60 customers aware of the CRDG opportunity, thereby increasing enrollment.  In 
the Company’s view, increasing participation of Rate A-60 customers within the 
Renewable Energy Growth Program will distribute its benefits more equitably among all 
customers that the Company serves.  Finally, ensuring that Rate A-60 customers are 
provided with meaningful bill savings will enhance potential utility cost savings by 
reducing the likelihood that participating customer accounts fall into arrears.   
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Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-8 
 
Request: 
 
Please provide the analysis referenced on page 11 of the testimony of Springsteel and 
McGuinness. 
 
Response: 
 
The values referenced in the pre-filed Direct Testimony of Ian Springsteel and Meghan 
McGuinness on page 11 are from the incremental cost analysis conducted by Sustainable 
Energy Advantage, LLC (SEA) and presented at the August 28, 2020 Stakeholder 
Meeting.  Please see Attachment PUC 2-8 for SEA’s presentation, which provides a 
detailed overview of its analysis.  The values in the Company’s testimony are based on 
the “LMI Ground” results on slide 21, and not the “LMI Rooftop” results because, as 
noted on slide 15, the “LMI Rooftop” results are inclusive of additional costs associated 
with rooftop projects that are not specific to acquiring and serving low- and moderate-
income (LMI) customers.   
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The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-9 
 
Request: 
 
Please provide a quantitative analysis that supports the need to pay a CRDG project an additional 
one cent per kWh for output linked to its participating A-60 customers.  How was the 1 cent 
derived? 
 
Response: 
 
The Company has proposed an adder of 3 cents per kWh for Community Remote Distributed 
Generation (CRDG) projects serving Rate A-60 customers, with the requirement that project 
developers return two-thirds of that value to the Rate A-60 customers enrolled in these projects, 
such that project owners retain 1 cent per kWh.  The 1 cent incremental value was informed by 
the incremental cost analysis conducted by Sustainable Energy Advantage, LLC (SEA), included 
in the Company’s response to Data Request PUC 2-8, which found that projects serving low- and 
moderate- income customers face incremental costs associated with customer recruitment and 
ongoing customer management of 2.4 cents to 2.5 cents per kWh (These values have been 
revised upward by SEA, to 2.5 to 2.7 cents per kWh in Supplemental Schedule JK-4).  The 
Company believes that providing incremental compensation of 1 cent per kWh to these projects 
is appropriate because it expects that the premium provided to the projects by the CRDG ceiling 
price may reduce the necessary level of incremental payments to project owners to cover 
incremental low-income customer-related costs. 
 
 



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-10 
 
Request: 
 
Referencing PUC 1-27, are the utility cost savings and price hedging savings dependent on the 
adder or are these savings realized for each A-60 participant in a CRDG project, regardless of the 
adder? 
 
Response: 
 
The Company’s analysis assumes that, in the absence of the adder, a Rate A-60 customer would 
not be recruited as a participant in a Community Remote Distributed Generation (CRDG) 
project.  As such, these savings are assumed to occur as a result of the adder.  As noted in the 
Company’s response to Data Request PUC 1-30, there are currently no Rate A-60 customers 
receiving credits from CRDG projects.   

 



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-11 
 
Request: 
 
Referencing PUC 1-27, are the utility cost savings and price hedging savings realized for each A-
16 participant in a CRDG project? 
 
Response: 
 
The Company based its assumptions for utility cost savings on studies of low-income energy 
efficiency program impacts, and applied them in the benefit-cost analysis (BCA) to Rate A-60 
customers.  As noted in the Company’s response to Data Request PUC 2-4, at Attachment PUC 
2-4,  page 4-1:  “Theoretically, these benefits could apply to some extent to all [program 
administrators] programs and customers, but the [non-energy impacts] literature has rarely 
quantified this benefit for non-low-income customers and programs.  Therefore, NMR 
recommends limiting the utility-perspective [non-energy impacts] to low-income programs.”  In 
the context of energy efficiency, the Company applies these values only to its income-eligible 
energy programs. 
 
While there may be potential utility cost savings from participation of Rate A-16 customers in a 
Community Remote Distributed Generation (CRDG) project, there are two reasons why the 
Company would expect such savings from Rate A-16 customers to be limited in this context.  
First, in general, the Company would expect that Rate A-16 customers with the highest 
probability of having electric accounts in arrears would be low- and moderate-income customers 
who are not currently on Rate A-60.  Such customers are unlikely to be targeted by developers 
for enrollment in a CRDG project.  Second, Rate A-16 electric customers have historically been 
less likely than Rate A-60 electric customers to default on bill payment.  See, for example, the 
Company’s response to Data Request PUC 2-13.  
 
With respect to price hedging, the Company’s energy efficiency BCA applies this benefit only to 
income-eligible programs.  Inclusion of this benefit is based on a July 2012 memorandum to the 
Massachusetts Program Administrators entitled “Additional Non-Energy Impacts for Low 
Income Programs,” which is included as Attachment PUC 2-11.  However, this benefit may also 
apply to Rate A-16 customers.  
 
 

 



1

Memo
To: Massachusetts Program Administrators

From: Evaluation Management Committee

CC: Jerry Oppenheim and Ralph Prahl

Date: July 25, 2012

Re: Additional Non-Energy Impacts for Low Income Programs

Overview

Members of the Program Administrator (PA) evaluator group have been meeting with Jerry
Oppenheim of LEAN and Ralph Prahl of the EEAC over the past several months to discuss Low-
Income Non-Energy Impacts (NEIs) that were not included in the NMR study1 submitted with the PAs’
2012 Mid-Term Modification filing. Lynn Westerlind (National Grid), Monica Kachru, Riley Hastings,
Lisa Shea (all from NSTAR) and Monica Cohen (Columbia Gas of MA) have been on point for the PAs.

During these discussions it was determined that there were some NEIs that were not included in the
study that could reasonably have been included. The group reached consensus that it is reasonable to
add or revise the value used for the following four NEIs in the Low-Income Programs:

1. Refrigerator recycling

2. Lighting quality

3. Price hedging

4. Economic development

Below please find more detailed information about each of the four NEIs.

The group has also agreed to perform a study of health NEI study which will be incorporated into the
programs once the research is complete.

Refrigerator recycling

The NMR study2 quantified the benefits of turning in a refrigerator and/or freezer as part of the MA turn-
in program. Hazardous materials such as chlorofluorocarbon (CFC) or hydro chlorofluorocarbon
(HCFC) gases, polychlorinated biphenyls (PCBs), mercury, and oils contaminated with CFCs and
HCFCs are removed from the collected units and disposed of in accordance with US EPA Responsible
Appliance Disposal (RAD) program guidelines. The study analyzed the environmental benefits derived
from properly collecting, destroying, or recycling the materials contained within refrigerators. After

1
NMR Group (2011). Massachusetts Special and Cross-Sector Studies Area, Residential and Low-

Income Non-Energy Impacts (NEI) Evaluation, filed with 2012 Mid-Term Modifications, D.P.U. 11-106
through D.P.U. 11-116.
2 NMR Group (2011). Massachusetts Special and Cross-Sector Studies Area, Residential and Low-
Income Non-Energy Impacts (NEI) Evaluation.
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confirming with those knowledgeable, it was determined that old appliances are indeed removed and
properly disposed of through the Low-Income Programs, and this benefit should be included in the
Low-Income Programs for consistency. The total benefit is comprised of 3 parts: $1.06 for avoided
landfill space, $1.25 for recycling of plastics and glass, and $170.22 for incineration of insulating foam.

Lighting quality

The NMR study recommended using the one-time operation and maintenance (O&M) benefit of $3.00
per CFL bulb and $3.50 per fixture. The study also did a survey of LI program participants and found
that respondents assigned a positive value of $56 to the lighting quality and lifetime of program
sponsored energy efficient lighting. The group has agreed that $56 per LI participant is a reliable
estimate of lighting quality NEIs and will use that in lieu of the $3.00 and $3.50 per bulb and fixture,
respectively.

Price hedging

The group determined that there is a value in minimizing program participants’ exposure to price
increases. With residential home heating fuels prices fluctuating, energy efficiency programs mitigate
the impact of energy price fluctuations that affect customers’ energy bills, by reducing the amount of
energy that customers consume. A relevant paper came out of the Lawrence Berkeley National Lab
that quantified the value that wind power provides as a hedge against volatile natural gas prices.3 The
paper found a hedge value of $0.76/MMBTU of gas and $0.005/kWh.

Economic development

The group determined that there is an economic development benefit with respect to low-income
programs that should be factored into cost effectiveness screening, so long as it complies with
applicable regulatory and legal precedent. As discussed below, the group has determined that the
focused low-income economic development benefit proposed does comply with such precedent.

The GCA does not give express guidance, but does mention economic development as a factor in
prioritizing projects. GL c. 25, section 21(b)(2) has general language with respect to economic
development noting that it can be included in determining which projects to prioritize: “With the
approval of the Council, the plan may also include a mechanism to prioritize projects that have
substantial benefits in reducing peak load, reducing the energy consumption or costs of municipalities
or other governmental bodies, or that have economic development, job creation or job retention
benefits.” This language is not determinative, but does indicate the legislature’s concern with economic
development.

The Department’s Energy Efficiency Guidelines are importantly instructive. Economic development
benefits are not explicitly listed in the non-electric benefits/non-gas benefits that are expressly
articulated in sections 3.4.4.1.a or 3.4.4.1.b, but both of these sections of the Guidelines provide a
basket for inclusion of “all benefits associated with providing energy efficiency services to Low-Income
Customers.” Accordingly the Department EE Guidelines uniquely single out low-income customers as
a class (unlike residential or commercial/industrial) when non-resource benefits are being articulated.
This reference to low-income benefits is an important data point. The group has added a unique low-
income benefit based on economic development benefits and such an approach is consistent with the
Department’s guidelines.

The next level of detail was consideration of the Supreme Judicial Court (SJC) guidance with respect to
externalities from the case Massachusetts Electric Company v DPU, 419 Mass 239 (1994). In that
case the SJC articulated the need for connection between costs/benefits to be included in utility cost
effectiveness screening and “reasonably anticipated future circumstances [which] will impose costs on
the utility that will be detrimental to the interest of ratepayers.” The Department cannot take into

3 Lawrence Berkeley National Lab (2002). Quantifying the Value that Wind Power Provides as a Hedge
Against Volatile Natural Gas Prices.
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account broad external societal costs and benefits that do not and cannot reasonably be anticipated to
have an effect on the utilities’/PAs’ costs and thereby on rates paid by customers. Factoring in
reasonable economic development benefits in cost effectiveness screening can be related back to
costs on the utility/PA that are born by ratepayers, in particular the subsidization of low income rates by
all customers.

By linking the economic development benefit at the highest level to the GCA, at the next level to the
Department’s Energy Efficiency Guidelines, and then on a third level with the SJC precedent on
externalities. The group thinks it is reasonable to include economic development as a benefit unique to
low-income.

The tables below show the calculated economic development values of $0.486 per therm and $0.04
per kWh. These values were calculated utilizing the increase in GSP if programs were operating in
isolation rather than simultaneously.
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The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Rocco Lattanzio 

PUC 2-12 
 
Request: 
 
Please provide the following information, starting with the first year in which the CRDG 
program began providing credits to customers: (1) total number of CRDG projects in operation; 
(b) total MWhs produced from the CRDG projects; (c) total number of customer accounts by rate 
class receiving bill credits under the CRDG program; (d) total annual dollar value of bill credits 
provided to the customer accounts by rate class; and (e) total payments made to the CRDG 
projects.  In addition to the aggregate totals, please provide this information by year. 
 
Response: 
 

(1) The Company currently has two projects operating under the Community Remote 
Distributed Generation (CRDG) program.  Both Host customers signed up with the 
program in 2020.   
 

(b) There has been a total of 2,135,340 kWh, or 2,135.34 MWh, generated by the Hosts.   
 

(c) & (d) Please refer to the table below for satellites receiving credits:  
 

Rate 
Class Tariff Description 

# of 
customers $ of credits 

C06 Elec C-06 Small C&I-Std Ofr Fixed 35 $7,933.80 
G02 Elec G-02 Large C&I 18 $7,898.57 
G32 Elec G-32 T&D 200 kW Dem 4 $3,339.89 

 
 

(e) A total of $355,888.72 in incentive payments have been made to the two Host customers, 
all within the last year.  
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In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Ian Springsteel 

PUC 2-13 
 
Request: 
 
For each of the years 2016, 2017, 2018, and 2019, how many A-60 accounts were written off as 
uncollectible and what percentage of total A-60 accounts did this number represent in each 
respective year?  If any accounts were written off in 2020, please also provide this information. 
 
Response: 
 
Please see the table below for the requested information: 
 

  
A-60 
Write 
Offs 

A-60 Total 
Customers 

Write 
Off %   

A-16 
Write  
Offs 

A-16 Total 
Customers 

Write 
Off % 

2016 2,912 32,224 9.04% 2016 18,895 368,115 5.13% 
2017 3,070 25,582 12.00% 2017 17,246 390,779 4.41% 
2018 2,747 30,613 8.97% 2018 17,268 398,647 4.33% 
2019 2,511 31,110 8.07% 2019 17,507 388,682 4.50% 
2020 1,807 29,500 6.13% 2020 17,011 395,060 4.31% 
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RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Ian Springsteel 

PUC 2-14 
 
Request: 
 
For each of the years 2016, 2017, 2018, and 2019, how many A-16 accounts were written off as 
uncollectible and what percentage of total A-16 accounts did this number represent in each 
respective year?  If any accounts were written off in 2020, please also provide this information. 
 
Response: 
 
Please see the Company’s response to Data Request PUC 2-13 for the requested 
information.   



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-15 
 
Request: 
 
Assuming the proposed Community Remote Commercial Solar allocation of 5 MW and the 
proposed Community Remote Large allocation of 5.897 are fully subscribed and all units 
become operational, for the first full year of commercial operation please provide (with 
accompanying schedules showing the calculations and assumptions):  
 
a. an estimate of the total incremental cost to ratepayers for the difference between the 

pricing for those classifications (using 18.11 for Community Remote Commercial and 
13.63 for Community Remote Large Solar) and the pricing for the classifications of 
Commercial Solar and Large Solar (using 15.75 and 11.85 respectively);  
 

b. an estimate of the incremental cost above that in (a) to ratepayers if 20% of the CRDG 
project customers were A-60 and the low-income adder was paid,  

 
c. an estimate of the number A-60 customers that would be served if 20% of the CRDG 

project customers were A-60, 
 
d. the total aggregate amount of billing credits that the Company would provide to those 

participating A-60 customers,  
 
e. the total aggregate amount credited to the A-60 participants from the 2 cent component of 

the low-income adder, and  
 
f. the total aggregated amount paid to the CRDG project owners from the 1 cent component 

of the low-income adder. 
 
Response: 
 
Please see Attachment PUC 2-15 for the requested information to each subpart, including the 
underlying calculations and assumptions.   
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Input Assumptions Value Notes and line references

1 CRDG Commercial Scale Solar Capacity (MW) 5

2 CRDG Large Scale Solar Capacity (MW) 5.897

3 Capacity factor 15% Applied to all capacity

4 Hours in year 8760

5 Assumed subscription size (kW) 4 As assumed in BCA

6 Assumed % allocated to A-60 customers 20%

7 Ceiling Price for Commercial Scale Solar 751-999kw (cents/kWh) 15.75 Analysis assumes all available capacity is allocated to projects sized between 751 and 999 kW

8 Ceiling Price for CRDG Commercial Scale Solar 751-999 kW (cents/kWh) 18.11 Analysis assumes all available capacity is allocated to projects sized between 751 and 999 kW

9 Incremental cost of CRDG (cents/kWh) 2.36 (line 8- line 7)

10 Ceiling Price for CRDG Large Scale Solar  (cents/kWh) 11.85

11 Ceiling Price for CRDG Largel Scale Solar  (cents/kWh) 13.63

12 Incremental cost of CRDG (cents/kWh) 1.78 (line 11 - line 10)

13 Adder payment (cents/kWh) 3

14 Portion of adder returned to A-60 customer (cents/kWh) 2

15 Portion of adder to project owner (cents/kWh) 1

16 Minimum Bill Credit CRDG Commercial Scale Solar  751-999 kW (cents/kWh) 1.18

17 Minimum Bill Credit CRDG Large Scale Solar (cents/kWh) 0.89

18 Total Output Commercial Scale Solar (kWh) 6,570,000         (line 1 * line 3 * line 4 *1000)

19 Total Output Large Scale Solar (kWh) 7,748,658         (line 2 * line 3 * line 4 *1000)

Responses

Part a.  Incremental cost of CRDG

20 Incremental Cost (Commercial) 155,052$          (line 9 * line 18) / 100

21 Incremental Cost (Large) 137,926$          (line 12 * line 19) / 100

22 Total Incremental Cost of CRDG 292,978$          (line 20 + line 21)

Part b. Incremental cost of adder w/ 20% of capacity to A-60 customers

23 Commercial Scale CRDG 39,420$            (line 6 * line 18 * line 13) / 100

24 Large Scale 46,492$            (line 6 * line 19 * line 13) / 100

25 Total incremental cost of adder 85,912$            (line 23 + line 24)

Part c. Total A-60  customers served

26 Commercial 250 (line 1 * line 6 ) /  (line 5 / 1000)

27 Large 295 (line 2 * line  6 ) /  (line 5 / 1000)

28 Total A-60 customers served 545 (line 26 + line 27)

Part d. Total billing credit value to A-60 participants

29 Minimum Bill Credit -- CRDG Commercial Scale Solar 15,505$            (line 6 * line 16 * line 18) / 100

30 Adder-related credit -- CRDG Commerial Scale Solar 26,280$            (line 6 * line 14* line 18) / 100

31 Total  billing credits -- CRDG Commercial Scale Solar 41,785$            (line 29 + line 30)

32 Minimum Bill Credit -- CRDG Large Scale Solar 13,793$            (line 6 * line 17 * line 19) / 100

33 Adder-related credit -- CRDG Large Scale Solar 30,995$            (line 6 * line 14* line 19) / 100

34 Total  billing credits -- CRDG Large Scale Solar 44,787$            (line 32 + line 33)

35 Total billing credits from all CRDG  to A-60 participants 86,572$            (line 31 + line 34)

Part e.  Adder-related payment to A-60 participants

36 Adder related credit from part  d. (Commercial Scale) 26,280$            (line 30)

37 Adder related credit from part d. (Large Scale) 30,995$            (line 33)

38 Total adder-related credit to A-60 participants 57,275$            (line 36 + line 37)

Part f. Total adder-related payment to elgibile CRDG project owners

39 Adder-related payment-- CRDG Commerial Scale Solar 13,140$            (line 6 * line 15 * line 18) / 100

40 Adder-related payment -- CRDG Large Scale Solar 15,497$            (line 6 * line 15* line 19) / 100

41 Total adder- related payment to CRDG project owners 28,637$            (line 39 + line 40)



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

PUC 2-16 
 
Request: 
 
Referring to the testimony of Springsteel and McGuinness at page 30 of 33, please explain why 
the Company would expect a reduction in interconnection costs and associated O&M for a carport 
project, compared to ground mounted solar projects.  Please provide data supporting the conclusion 
and describe the features and/or locational characteristics that are assumed for carport projects that 
result in a reduction in these costs. 
 
Response: 
 
The table below summarizes interconnection costs for all awarded Renewable Energy (RE) 
Growth ground mounted solar projects over the 2019 and 2020 Program Years (excluding 
cancelled projects), in comparison to the awarded solar carport projects.   
 
Interconnection Costs by Project Class, 2019 and 2020 RE Growth Program Years ($/kW) 
 

Project Class N Median Average
Capacity-Weighted 
Average

Large-Scale Solar (including CRDG) 6 $127.25 $151.36 $138.07
Commercial-Scale Solar (including CRDG) 6 $88.95 $216.83 $745.61
Medium-Scale Solar 8 $237.09 $199.10 $199.09
All Ground Mount 20 $163.99 $190.10 $264.53
All Carports 3 $58.82 $69.25 $60.74
Difference (All GM minus Carports) $105.16 $120.85 $203.79  
 
Interconnection costs depend on many factors, including availability of and proximity to three-
phase distribution feeder lines, available hosting capacity, any necessary substation upgrades, 
and the ability to share or use an existing service connection.  The Company posits that carport 
projects are more likely than ground mounted solar projects to be located near three-phase feeder 
lines, in locations on the system with available hosting capacity, and are more likely to be able to 
share or use an existing service connection.  All other factors being held equal, these 
characteristics seem likely to lead to lower interconnection costs, through a reduced need for 
reconductoring and substation upgrades, particularly in comparison to ground mounted solar 
projects that are often located on undeveloped land in more remote areas.  While the Company 
recognizes that the limited number of carports prevents it from making a statistically meaningful 
comparison, the initial data above aligns with the Company’s expectation that interconnection 
costs associated with solar carports should generally be lower than for many ground mounted 
solar projects.   
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The figures below, from a recent study by Synapse Energy Economics on solar siting 
opportunities in Rhode Island that was conducted for the Office of Energy Resources, show the 
solar technical potential by municipality, followed by a map of three-phase feeder lines in Rhode 
Island.  In general, there is meaningful overlap between the areas of technical potential for 
carport solar and a high prevalence of three-phase lines.  
 
 

 
Source:  Knight, P., C. Odom, E.Camp, D. Bhandari, and J. Frost, Solar Siting Opportunities for Rhode Island, 
prepared for Rhode Island Office of Energy Resources (August 31, 2020), page 49.  
 



The Narragansett Electric Company d/b/a National Grid 
RIPUC Docket No. 5088 

In RE: 2021 Renewable Energy Growth Program Classes, Ceiling Prices,  
and Capacity Targets and 2021 Renewable Energy Growth Program –  

Tariffs and Solicitation and Enrollment Process Rules  
Responses to Commission’s Second Set of Data Requests 

Issued on January 6, 2021 
   

 

Prepared by or under the supervision of:  Meghan McGuinness 

 
Source:  Id., page 56.  
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PUC 2-17 

 
Request: 
 
Referring to the testimony of Springsteel and McGuinness, page 28 of 33, lines 4 through 8, does 
the value of benefits associated with avoiding projects that will be located on greenspace depend 
upon the assumption that a carport project displaces a solar project that would have been built on 
greenspace?   
 
a. If so, please elaborate on why that assumption is reasonable, including data (if any) that 

supports the assumption that when a carport project is built it necessarily means that a 
project will not be built on greenspace. 

 
b. If it is uncertain whether the building of a carport necessarily means that a solar project 

will not be built on greenspace, was this uncertainty accounted for when evaluating the 
benefits and costs of carports?  If so, please explain. 

 
Response: 
 
a. No.  As explained below in part b., the Company’s analysis does not assume that a solar 

carport project will necessarily displace a solar project built on greenspace. 
 

b. As noted in the pre-filed Direct Testimony of Ian Springsteel and Meghan 
McGuinness at page 28, the Company’s analysis assumes that the solar carport 
project displaces a “typical” Renewable Energy (RE) Growth Program solar project,  
which is a composite of average site and interconnection cost attributes of recently 
awarded RE Growth solar projects.  The Company provides more details of this 
assumption for key benefit inputs below.   

 
• Interconnection costs and associated operation and maintenance (O&M) expenses:  the 

interconnection cost savings from solar carports included in the Company’s analysis was 
based on a comparison between the  interconnection costs of the solar carport projects 
selected through the RE Growth Program open enrollments as of the second open 
enrollment of the 2020 Program Year with the interconnection costs of all other non-carport 
solar projects selected in the same open enrollments.  The projects in the comparison data 
set included both rooftop and ground mounted projects.   
 

• Avoided lost forest carbon storage and forest carbon uptake:  The Company requested data 
from applicants in the Commercial Scale Solar and Large-Scale Solar categories from   
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Program Year 2018 through the first open enrollment for Program Year 2020 on the 
amount of forest clearing associated with individual RE Growth projects.  The resulting 
data included both ground mounted and rooftop solar projects, and ground mounted 
projects included agricultural, commercial and industrial, and residential sites.  The table 
below summarizes this data.   
 
Acres of project-related forest clearing reported by RE Growth applicants (2018-1st Open 
Enrollment 2020): 
 

  N Min Max Mean 
Commercial-Scale Solar 14 0 3 0.21 
Large-Scale Solar 5 0 12 5.3 

 
• Avoided loss of ecosystem services:  To appropriately account for the probability that a 

solar carport project would displace a solar project on greenspace and thus preserve the 
ecosystem attributes associated with undeveloped open space, the Company adjusted the 
ecosystem services value in each size category to account for the following:  (1) the 
proportion of awarded solar carport projects between Program Year 2018 and the first open 
enrollment of Program Year 2020 that were rooftop projects; and (2) the proportion of 
awarded ground mounted projects over this same time period that were on sites that were 
previously developed commercial or industrial sites or showed other clear signs of 
disturbance.  This review of site characteristics was supplemented using project addresses 
and satellite imagery from Google Maps.   
 

• Avoided lost property value:  Please see the Company’s response to Data Request PUC 2-
18.   
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PUC 2-18 
 
Request: 
 
Referring to the testimony of Springsteel and McGuinness, page 28 of 33, lines 4 through 8, does 
the value of benefits associated with avoiding reductions in property value depend upon the 
assumption that a carport project displaces a solar project that would have been built in a 
residential area that impacts property values?   
 
a. If so, please elaborate on why that assumption is reasonable, including data (if any) that 

supports the assumption that when a carport project is built it necessarily means that a 
project will not be built in an area that lowers property values. 

 
b. If it is uncertain whether the building of a carport necessarily means that a solar project 

will not be built in an area that lowers property values, was this uncertainty accounted for 
when evaluating the benefits and costs of carports?  If so, please explain. 

 
Response: 
 
a.  No.  As discussed below in part b., the Company’s benefit-cost analysis (BCA) does not 

assume that the development of a carport project necessarily means that an alternative 
solar project will not be built in an area that lowers property values.   

 
b.  The Company’s assumptions regarding the likelihood that a project will have a negative 

impact on property values varies by scenario.  The Company adjusted the calculated 
benefits from avoided property loss by factors calculated as described below.  

 
In both the low- and mid-benefits scenarios, the Company’s factor excludes the share of 
awarded projects, based on project data from Program Year 2018 through the first open 
enrollment of Program Year 2020, located in rural areas or on developed commercial and 
industrial or otherwise disturbed sites.  The Company excluded projects located in rural 
areas based on a recent study finding that significant property value impacts were not 
observed from projects in rural areas.1  In addition, the Company excluded projects on 
developed commercial and industrial or otherwise disturbed sites based on the same 

 
1  Gaur, Vasundhara, and Corey Lang, “Property Value Impacts of Commercial-Scale Solar Energy in 

Massachusetts and Rhode Island, University of Rhode Island,” at page 17 (September 29, 2020), available 
at: https://works.bepress.com/corey_lang/33/. 

https://works.bepress.com/corey_lang/33/
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study.2  As discussed in the Company’s response to Data Request PUC 2-17, the 
Company used information from project applications as well as satellite imagery from 
Google Maps to identify such projects.  
 
In the high benefits scenario, the Company calculated the factor to exclude only projects 
on developed commercial and industrial or otherwise disturbed areas, but not projects in 
rural areas.  This scenario assumes that property value impacts are likely to apply in rural 
communities.  The Company believes this is a reasonable assumption for the high 
benefits scenario, given the extensive solar project development in certain rural 
communities in Rhode Island in recent years and the increasing local opposition to such 
development. 
 
In reviewing its BCA for this response, the Company observed an error in the calculation 
of the property value benefits adjustment factors for the high scenarios for Medium and 
Commercial-Scale Solar projects in Schedule NG-7 attached to the pre-filed Direct 
Testimony of Ian Springsteel and Meghan McGuinness.  Please see Attachment PUC 2-
18 for a corrected version of Schedule NG-7.  Because the factors applied to property 
value impacts in the high scenarios are the same factors that are applied to the value of 
avoided loss of ecosystem services across all scenarios, estimates of those values have 
also changed for Medium and Commercial-Scale Solar projects.  As corrected, the factors 
the Company used to adjust the value of avoided property value loss for the high benefits 
scenarios (and the value of avoided loss of ecosystem services for all scenarios) are 0.24 
for Medium-Scale Solar, 0.39 for Commercial-Scale Solar, and 0.85 for Large-Scale 
Solar (see Attachment PUC 2-18 at page 3).  
 
The table below provides a summary of the BCA ratios by scenario, as filed and as 
corrected in Attachment PUC 2-18.  These updates do not change the Company’s 
conclusions regarding cost-effectiveness that are discussed in its testimony.  
 

 
2  The same study, “Property Value Impacts of Commercial-Scale Solar Energy,” at pages 17-18, observed that 

the overall negative effects on nearby property values are driven by farm and forest sites in non-rural areas, 
given that a separate specification of their model did not show a significant property value impact from 
projects sited at industrial sites or landfills. 
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Benefit 
Scenario Project Class

NPV 
Costs  
($/kW)

NPV 
Benefits 
as Filed 
($/kW)

Corrected 
NPV 
Benefits 
($/kW)

BCA 
Ratio as 
Filed

Corrected 
BCA Ratio

Medium-Scale 616$        568$        558$             0.92 0.91
Commercial-Scale 616$        513$        508$             0.83 0.83
Large-Scale 616$        392$        392$             0.64 0.64
Medium-Scale 616$        868$        858$             1.41 1.39
Commercial-Scale 616$        745$        741$             1.21 1.20
Large-Scale 616$        465$        465$             0.76 0.76
Medium-Scale 616$        2,495$    1,494$         4.05 2.43
Commercial-Scale 616$        1,640$    1,420$         2.66 2.31
Large-Scale 616$        701$        701$             1.14 1.14

Low

Mid

High  
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 No. Mixed Benefit-Cost, Cost, or Benefit Category

Treatment in 

Benefit-Cost 

Analysis 

(Quantified, 

Qualified, Not 

Treated)

 Notes

Benefit, 

cost, 

other

Power System 

Level

1
Energy Supply & Transmission Operating Value of Energy 

Provided or Saved (Power System Level)
Quantified

Market value of incremental energy purchased by Company due to lower expected production from carport 

project. 
Cost

2 Renewable Energy Credit Cost/Value Quantified Value of foregone RECs value due to lower production from carport project. Benefit

3 Retail Supplier Risk Premium (Power System Level) Quantified

Wholesale Risk Premium is built into the retail costs of electric energy   from the AESC 2018 study and is icluded 

in the cost of incremental wholesale energy market purchases due to lower production from a carport project 

relative to a groundmount solar project

Cost

4
Forward Commitment Capacity Value (Power System 

Level)
Assumed to be zero Projects are assumed to have the same peak coincidence factor and no meaningful difference in capacity value. 0

5
Forward commitment avoided ancillary services value 

(Power System Level)
Assumed to be zero Would not expect a meaningful difference between the two types of projects.  0

6
Utility / Third Party Developer Renewable Energy, 

Efficiency, or DER costs
Quantified Cost of carport adder Cost

Utility / Third Party Developer Renewable Energy, 

Efficiency, or DER costs
Quantified Reduction in REG energy payments (excluding adder) due to lower carport production

Offset to 

cost

Utility / Third Party Developer Renewable Energy, 

Efficiency, or DER costs
Quantified Reduction in interconnection costs to developers Benefit

7
Electric Transmission Capacity Value (Power System 

Level)
Assumed to be zero No transmission capacity benfits would be expected from either project 0

8
Electric transmission infrastructure costs for Site Specific 

Resources
Assumed to be zero No imcremental transmission infrastructure cost expected for REG projects. 0

9
Net Risk Benefits to Utility System Operations from DER 

Flexibility & Diversity (Power System Level)
Assumed to be zero No reason to expect this outcome to differ between projects. 0

10
Option value of individual resources (Power System 

Level)
Assumed to be zero No reason to expect tthis outcome to differ between projects. 0

11
Investment under uncertainty: real options value (Power 

System Level)

Expected to be 

zero
No reason to expect this outcome to differ between projects. 0

12
Energy Demand Reduction Induced Price Effect (DRIPE) 

(Power System Level)
Quantfied Included in estimation of incremental emergy costs to customers due to lower production from carport. Cost

13 GHG Compliance Costs (Power System Level) Quantified Included in estimation of incremental emergy costs to customers due to lower production from carport. Cost

14
Criteria Air Pollutant and Other Environmental 

Externality Costs (Power System Level)
Quantified Included in estimation of incremental emergy costs to customers due to lower production from carport. Cost

15 Innovation and learning by doing (Power System Level) Assumed to be zero No reason to expect this outcome to differ between projects. 0

16 Distribution Capacity Costs (Power System Level) Assumed to be zero No reason to expect this outcome to differ between projects. 0

17 Distribution Delivery Costs (Power System Level) Quantified Reduction in O&M and tax costs associated with interconnection upgrades Benefit

18
Distribution system safety loss/gain (Power System 

Level)
Assumed to be zero Distribution system properties assumed to be the same for typical project and carport project. 0

19 Distribution System Performance (Power System Level) Assumed to be zero Distribution system properties assumed to be the same for typical project and carport project. 0

20 Utility low income (Power System Level) Assumed to be zero No reason to expect this outcome to differ between projects. 0

21
Distribution System and Customer Reliability/Resilience 

Impacts (Power System Level)
Assumed to be zero No reason to expect this outcome to differ between projects. 0

Customer Level

22
Program participant / prosumer benefits / costs 

(Customer Level)
Not quantified Additional private economic costs and benefits to carport owners are not included.

Expected 

benefit

23
Participant non-energy benefits: oil, gas, water, waste 

water (Customer Level)
Not quantified Additional private economic costs and benefits to carport owners are not included.

Undetermi

ned

24 Low income participant benefits (Customer Level) N/A Commercial customers expected to be primary participants. N/A

25 Customer empowerment and choice (Customer Level) N/A N/A

26 Non-participant rate and bill impacts (Customer Level) Not quantified Adder impacts on bills expected to be small. 

Societal Level

27 GHG Externality Cost (Societal Level) Quantified
Analysis of impacts of lower energy output from carport incudes impact of incremental GHG from wholesale 

market purchases.
Cost

GHG Externality Cost (Societal Level) Quantified Captures GHG impact of forest clearing for project development. Benefit

28
Criteria Air Pollutant and Other Environmental 

Externality Costs (Societal Level)
Quantified

Analysis of impacts of lower energy output from carport incudes impact of incremental NOx from wholesale 

market purchases.
Cost

29 Conservation and community benefits (Societal Level) Quantified Value of avoided loss of ecosystem services Benefit

Conservation and community benefits (Societal Level) Quantified Value of avoided loss of open space, based on property value impacts from greenfield projects. Benefit

Customer Level
Non-energy benefits: Economic Development  (Societal 

Level)
Not Quantified Not quantified.  Canopy construction would be the primary driver of economic development benefits.  Benefit

30
Innovation and knowledge spillover - related to demo 

projects and other RD&D (Societal Level)
Assumed to be zero No reason to expect tthis outcome to differ between projects. 0

31 Societal low-income impacts (Societal Level) Assumed to be zero No reason to expect tthis outcome to differ between projects. 0

32 Public Health (Societal Level) Assumed to be zero No reason to expect tthis outcome to differ between projects. 0

33
National security and US international influence  

(Societal Level)
Assumed to be zero No reason to expect tthis outcome to differ between projects. 0
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PUC 2-19 
 
Request: 
 
For each year of the REGrowth Program please indicate the number of MWs in each class that could not 
be enrolled because of the target limit (not based on pricing).  If there were no denied projects, please 
indicate the percentage of the target that was met. 
 
Response: 
 
Please see the tables below for the requested information. 
 

 
 
 
 
 
 
 

Renewable Energy Growth Program - 2015 Program Year

Small-Scale Solar
(.001-.025 MW DC)

3.00 ---------- ---------- 3.41 ---------- 113.61% 0.41

Medium-Scale Solar
(.026-.250 MW DC)

4.00 2.68 0.00 2.68 0.00 67.08% 0.00

Commercial-Scale Solar
(.251-.999 MW DC)

5.50 4.15 0.00 4.15 0.00 75.40% 0.00

Large-Scale Solar
(1-5 MW DC)

6.00 6.64 0.00 6.64 0.00 110.73% 0.64

Wind
(1.5-2.99 MW)

0.00

Wind
(3-5 MW)

0.00

Anaerobic Digestion
(.150-1 MW)

0.00 0.00 0.00 0.00 0.00% 0.00

Small-Scale Hydropower 
(.010-.250 MW)

0.00 0.00 0.00 0.00 0.00% 0.00

Small-Scale Hydropower 
(.251-1 MW)

0.00 0.00 0.00 0.00 0.00% 0.00

Total(MW): 25.00 22.88

Renewable Energy Class
(Nameplate MW)

Annual 
Enrollment

Target
(Nameplate MW)

5.00

1.50

Could not 
enroll due to 
Target limits 

(MW) % Target Met

Amount above 
Target, using 
allowable re-
allocated MW

6.00 6.00 0.00 120.00% 1.00

Total Eligible 
Projects

(MW)

Total Projects 
Withdrawing/ 
Declining Offer 

(MW)
Total Awarded 

(MW)
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Renewable Energy Growth Program - 2016 Program Year

Small-Scale Solar
(.001-.025 MW DC)

5.50 ---------- ---------- 7.18 ---------- 130.5% 1.68

Medium-Scale Solar
(.026-.250 MW DC)

5.00 4.50 0.00 4.50 0.00 89.9% 0.00

Commercial-Scale Solar
(.251-.999 MW DC)

8.00 7.56 0.00 7.56 0.00 94.5% 0.00

Large-Scale Solar
(1-5 MW DC)

11.00 7.85 0.00 7.85 0.00 71.4% 0.00

Wind
(1.5-2.99 MW)

3.00 0.00 3.00 0.00 33.3% 0.00

Wind
(3 -5 MW; 2-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

Wind
(3 -5 MW; 3-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

Anaerobic Digestion
(.15-.5 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Anaerobic Digestion
(.501-1 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Small-Scale Hydropower
(.010-.250 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Small-Scale Hydropower
(.251-1 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Total(MW): 40.00 30.08

Total Eligible 
Projects

(MW)

Total Projects 
Withdrawing/ 
Declining Offer 

(MW)
Total Awarded 

(MW)

Renewable Energy Class
(Nameplate MW)

Annual 
Enrollment

Target
(Nameplate MW)

9.00

1.50

Could not 
enroll due to 
Target limits 

(MW) % Target Met

Amount above 
Target, using 
allowable re-
allocated MW
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Renewable Energy Growth Program - 2017 Program Year

Small-Scale Solar
(.001-.025 MW DC)

6.55 ---------- ---------- 7.07 ---------- 107.9% 0.52

Medium-Scale Solar
(.026-.250 MW DC)

3.00 4.62 1.00 3.62 0.00 120.6% 0.62

Commercial-Scale Solar
(.251-.999 MW DC)

5.00 10.27 0.00 5.33 4.94 106.7% 0.33

Large-Scale Solar
(1 -5 MW DC)

12.05 43.54 7.50 11.85 24.19 98.3% 0.00

Small Wind
(.010-.999 MW)

0.40 0.00 0.00 0.00 0.00 0.0% 0.00

Wind I
(1 -2.99 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Wind II
(3 -5 MW; 2-turbine)

15.00 0.00 6.00 9.00 100.0% 0.00

Wind III
(3 -5 MW; 3-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Wind I
(1 -2.99 MW DC)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Wind II
(3 -5 MW DC; 2-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Wind III
(3 -5 MW DC; 3-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Commercial Solar
(.251-.999 MW DC)

3.00 2.99 0.00 2.99 0.00 99.7% 0.00

CRDG Large Solar
(1 -5 MW DC)

3.00 3.00 0.00 3.00 0.00 100.0% 0.00

Anaerobic Digestion I
(.150-.5 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Anaerobic Digestion II
(.501-1 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Small Scale Hydropower I
(.010-.250 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Small Scale Hydropower II
(.251-1 MW)

0.45 0.00 0.45 0.00 0.0% 0.00

Total: 40.00 40.31
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Renewable Energy Growth Program - 2018 Program Year

Small-Scale Solar
(.001-.025 MW DC)

6.55 ---------- ---------- 7.32 ---------- 111.7% 0.77

Medium-Scale Solar
(.026-.250 MW DC)

3.00 7.13 0.05 3.10 3.97 103.4% 0.10

Commercial-Scale Solar
(.251-.999 MW DC)

5.00 8.18 0.95 5.11 2.12 102.2% 0.11

Large-Scale Solar
(1 - 5 MW DC)

12.05 36.87 0.00 14.48 22.39 120.2% 2.43

Small Wind
(.010-.999 kW)

0.40 0.00 0.00 0.00 0.00 0.0% 0.00

Wind I
(1 -2.99 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Wind II
(3 -5 MW; 2-turbine)

6.00 0.00 6.00 0.00 100.0% 0.00

Wind III
(3 -5 MW; 3-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Wind I
(1 -2.99 MW DC)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Wind II
(3 -5 MW DC; 2-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Wind III
(3 -5 MW DC; 3-turbine)

0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Commercial Solar
(.251-.999 MW DC)

3.00 2.00 1.00 1.00 0.00 33.2% 0.00

CRDG Large Solar
(1 -5 MW DC)

3.00 3.00 0.00 3.00 0.00 100.0% 0.00

Anaerobic Digestion I
(.150-.500 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Anaerobic Digestion II
(.501-1 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Small Scale Hydropower I
(.010-.250 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Small Scale Hydropower II
(.251-1 MW)

1.22 0.00 0.74 0.48 74.0% 0.00

Total: 40.00 40.74
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Renewable Energy Growth Program - 2019 Program Year

Small-Scale Solar
(.001-.025 MW DC)

12.23 ---------- ---------- 5.77 ---------- 47.2% 0.00

Medium-Scale Solar
(.026-.250 MW DC)

6.80 8.77 0.00 7.26 1.51 106.8% 0.46

Commercial-Scale Solar
(.251-.999 MW DC)

7.30 14.97 0.00 8.40 6.57 115.1% 1.10

Large-Scale Solar
(1 -5 MW DC)

11.30 60.46 8.56 15.24 36.66 134.9% 3.94

Small Wind
(.010-.999 MW)

0.40 0.00 0.00 0.00 0.00 0.0% 0.00

Wind I
(1 -2.99 MW)

0.00

Wind II
(3 -5 MW; 2-turbine)

0.00

Wind III
(3 -5 MW; 3-turbine)

0.00

CRDG Wind I
(1 -2.99 MW DC)

0.00

CRDG Wind II
(3 - 5 MW DC; 2-turbine)

0.00

CRDG Wind III
(3 -5 MW DC; 3-turbine)

0.00

CRDG Commercial Solar
(.251-.999 MW DC)

5.00 6.69 2.66 4.03 0.00 80.6% 0.00

CRDG Large Solar
(1 -5 MW DC)

5.30 3.39 0.00 3.39 0.00 64.0% 0.00

Anaerobic Digestion
(.001 -5 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Hydropower
(.001-5 MW)

0.48 0.00 0.48 0.00 48.0% 0.00

Total: 55.33 49.08
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Renewable Energy Growth Program - 2020 Program Year

Small-Scale Solar
(.001-.025 MW DC)

6.95 ---------- ---------- 3.83 ---------- 55.1% 0.00

Medium-Scale Solar
(.026-.250 MW DC)

3.00 6.52 0.00 5.67 0.85 188.9% 2.67

Commercial-Scale Solar
(.251-.999 MW DC)

8.24 8.88 1.86 7.02 0.00 85.2% 0.00

Large-Scale Solar
(1 - 5 MW DC)

18.29 40.09 8.85 20.84 10.41 113.9% 2.54

Small Wind
(.050 -1.5 MW)

1.00 0.00 1.00 0.00 33.3% 0.00

Wind (1.5 - 5 MW) 0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Wind (1 - 5 MW) 0.00 0.00 0.00 0.00 0.0% 0.00

CRDG Commercial Solar
(.251-.999 MW DC)

3.00 1.63 0.93 0.70 0.00 23.3% 0.00

CRDG Large Solar
(1 - 5 MW DC)

3.00 5.69 2.69 3.00 0.00 99.8% 0.00

Anaerobic Digestion
(.001 - 5 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Hydropower
(.001-5 MW)

0.00 0.00 0.00 0.00 0.0% 0.00

Total: 46.49 42.05

Note: Includes all awarded COE's from the 2020 Third Open Enrollment, of which six projects still pending PUC approval. 
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