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Executive Summary

This study shows the economic impact of proposgmorements to the electricity transmission
system in Connecticut and Western Massachusettedddew England East-West Solution
(NEEWS) transmission project. Northeast Utilit{dgJ), herein referring to two of its
subsidiaries Connecticut Light and Power (CL&P) &vielstern Massachusetts Electric
Company (WMECO), retained Regional Economic Modies, (REMI) to conduct the analysis.
The project includes four transmission lines and related tsjen Connecticut, Massachusetts
and Rhode Island. The total cost of the four lise®2 billion with $1.49 billion occurring in the
NU Connecticut and Western Massachusetts servieas.aThe project is considered to be of
regional benefit so the costs are expected tolbeattd across all New England based on each
region’s share of New England’s electric load. sTémalysis uses the $1.49 billion construction
cost to measure the economic impact of NEEWS experd in the NU service area.
Connecticut and Western Massachusetts energy deismamaghly one-third the New England
load, so the retail rate impact in this analysi®isghly one-third of the total cost ($2 billion).

We evaluated the impacts of direct capital expemeld, electricity price increases, and business
and household benefits resulting from the savingarred from an estimated reduction in
Connecticut congestion and related charge feesx@ifferent levels of savings) and from the
savings in Reliability-Must Run (RMR) fees in West&assachusetts. The analysis was
completed using the REMI Policy Insight® model deped specifically for the state of
Connecticut and Western Massachusetts regions.

The REMI Policy Insight 70-sector model of Conneatiand Western Massachusetts (a two
region model) is a complete representation of theroeconomic structure of the region. By
entering direct changes to business costs, expeasdjtand rates for each region, the model
forecasts the total impact on economic activity.

NU will request rate increases in its CL&P and WMESEervice territories in order to fund
improvements in the reliability of the electricedismission system that will ultimately lead to
congestion charge and RMR fee savings for elettratistomers. While electricity rate
increases reduce business competitiveness ancdcoaisamer prices, the investments also
stimulate business activity. The revenue colleftenh this rate increases will enable NU to
finance its direct capital expenditures in infrasture, which will lead to local benefits for
employees and firms that are engaged in constrya®well as intermediate suppliers and
service providers. The overriding purpose of theestments, improved electricity reliability and
consequently a reduction in congestion charge avMR Rees, increases economic activity
through enhanced business competitiveness. Theweg competitiveness of affected firms
provides a further stimulus to the economy throhigimer wage disbursements to their
employees and increased business with their supgie customers. The net impact is more
economic growth, jobs, and income for residentstagtder tax revenues for the states of
Connecticut and Massachusetts.

! The four projects are the Greater Springfield &#lity Project (NU project), the Interstate Rellap Project (NU
and National Grid project), the Central ConnectRatiability Project (NU project), and the Rhodtaisl
Reliability Project (National Grid project).



The congestion scenarios used in this study wereldged to provide a range of estimates about
the potential impact of the NEEWS project on enexrgsts, e.g. congestion savings and other
related cost savings (Table 1). While preliminasyimates show that anticipated energy savings
are likely to be in the $100 million per year rarfigeConnecticut and about $25 million for
Western Massachusetts, NU has hired an independestiltant to calculate the actual projected
energy and related cost savings from NEEWS. Tthdyss being conducted independent of the
REMI analysis.

Table 1: CT Congestion and Related Savings and Western MA RMR and Related Savings Scenarios

CT Congestion Western MA RMR
Scenario / Alternative Forecast and Related Savings and Related Savings
1 (First Alternative Forecast) $0 $25 Million
2 (Second Alternative Forecast) $50 Million $25 Million
3 (Third Alternative Forecast) $100 Million $25 Million
4 (Fourth Alternative Forecast) $150 Million $25 Million
5 (Fifth Alternative Forecast) $200 Million $25 Million
6 (Sixth Alternative Forecast) $250 Million $25 Million

Source: NU (2007)

While the rate increases used to finance the NEPBY@fect initially dampen economic activity,
this study shows overall net economic benefitstditbe positive effect of construction
expenditures and improved business competitiveinessthe savings in congestion and RMR
fees. Positive benefits to customers are realiretr the scenarios that include the greatest
Connecticut congestion charge savings becausethal lectric bill paid by the customer
declines.

The majority of the economy will experience stramgwth throughout the analysis period for
scenarios three, four, five, and six, in which @@necticut congestion charge savings equal or
exceed $100 million. The strong growth in emplogtmesults initially in the form of
construction jobs from the capital improvements endthe system. As the capital
improvements are completed, the congestion sawiags to be realized over time, provide cost
savings to households and businesses, and alsoveproductivity for businesses, resulting in
long-term job growth as well.

Table 2: Annual Average and Cumulative Impacts (2009 — 2023), State of Connecticut and Western Massachusetts
Combined, July 2008 $s

Connecticut Average Cumulative
Savings / Average Annual Average Cumulative  Disposable  Disposable
Massachusetts Employment Gross State  Gross State Personal Personal
Scenario  Savings ($M) (Jobs) Product ($M) Product ($M) Income ($M) Income ($M)
1 $0/ $25 283 11.6 174 -15.7 -236.0
2 $50 / $25 438 33.9 508 9.9 149.2
3 $100 / $25 594 56.2 843 35.8 536.3
4 $150 / $25 750 78.7 1,180 61.7 925.6
5 $200 / $25 907 101.2 1,518 87.6 1,314.2
6 $250 / $25 1,064 123.7 1,856 113.6 1,703.7




Table 3 shows that, at its peak, the NEEWS projedtsesult in 3,185 new jobs in the
Connecticut (1,717) and western Massachusetts{Lagtéas. Depending on the level of
congestion and/or RMR and related savings achies@tstruction of the NEEWS projects is
expected to generate an average of 283 jobs td hé&& jobs per year from 2009 through 2023.

Table 3: Employment Change (Annual 2009-2013; Average 2009-2023), By Region

State of Connecticut and Western Massachusetts Combined

Average
Connecticut Savings/ Annual
Massachusetts Savings ~ Construction Phase Employment Employment
Scenario  Savings ($M) 2009 2010 2011 2012 2013  2009-2023
1 $0/ $25 2,407 3,185 2,355 926 126 283
2 $50 / $25 2,407 3,185 2,355 926 287 438
3 $100 / $25 2,407 3,185 2,355 926 448 594
4 $150 / $25 2,407 3,185 2,355 926 610 750
5 $200 / $25 2,407 3,185 2,355 926 772 907
6 $250 / $25 2,407 3,185 2,355 926 | 935 1,064
State of Connecticut
Average
Connecticut Savings / Annual
Massachusetts Savings ~ Construction Phase Employment Employment
Scenario  Savings ($M) 2009 2010 2011 2012 2013  2009-2023
1 $0/ $25 1,308 1,717 1,264 498 | -115 -7
2 $50 / $25 1,308 1,717 1,264 498 42 146
3 $100 / $25 1,308 1,717 1,264 498 199 299
4 $150 / $25 1,308 1,717 1,264 498 357 452
5 $200 / $25 1,308 1,717 1,264 498 | 516 606
6 $250 / $25 1,308 1,717 1,264 498 674 760
Western Massachusetts
Average
Connecticut Savings / Annual
Massachusetts Savings ~ Construction Phase Employment Employment
Scenario  Savings ($M) 2009 2010 2011 2012 2013  2009-2023
1 $0/ $25 1,099 1,469 1,091 428 241 290
2 $50 / $25 1,099 1,469 1,091 428 245 292
3 $100 / $25 1,099 1,469 1,091 428 249 295
4 $150 / $25 1,099 1,469 1,091 428 252 298
5 $200 / $25 1,099 1,469 1,091 428 256 301
6 $250 / $25 1,099 1,469 1,091 428 260 304




It is important to note that this analysis did atiempt to quantify the benefits of improving
overall transmission reliability, e.g. the savitfigsn avoiding a blackout. As was found from
the blackout of 2003, a blackout can cost the eegnlaillions of dollars. Similarly, the analysis
does not reflect other related savings to be predixy the NEEWS project, e.g. environmental
impact savings or enhanced access to renewablgyeresources (Alternative Compliance
Payments). Also, the direct and spillover effeftthe NEEWS projects in Rhode Island and
eastern Massachusetts are not included.



Methodology / Scenario Description

For this analysis, NU provided REMI with data faredt capital expenditures, electricity rate
increases by customer type, and six potential Ceigut congestion charge savings estimates
and the Western Massachusetts RMR fee savingssirSidations were completed, representing
the six congestion savings scenarios. Each simualagas two overall components: one regards
changes in the price of electricity and the otlegiards the construction phase. Construction
amounts are the same in all six simulations.

To help pay for the project, electricity rates vinitrease for consumers in both Connecticut and
Western Massachusetts. Consequently, with inargasipacity, consumers in Connecticut will
experience savings from a reduction in congesees,fwhich are incurred when power is
bought and routed over power lines that are ovddda Since a precise estimate has not yet
been developed, for this study the savings are laddader six simulations, using $50 million
increments, from $0 to $250 million.

For the purposes of this study, it was estimatat¢bhstomers in Massachusetts will see a fixed
$25 million savings from a decrease in RMR feesgllisix scenarios. “RMR agreements
guarantee payments to generators that are nee@educe reliability. To obtain an agreement, a
generator must receive verification from ISO-NEdgpendent System Operator — New
England] that it's needed for reliability and mdsimonstrate that it is unable to cover its
operating costs with revenue from other sourcedyding day-ahead and real-time energy
markets and bilateral contracts. RMR agreementsmterded for use only as a last resort to
ensure that a unit remains in operation for relligti

To summarize, there are six simulations represegtriia six congestion savings scenarios and
each have the same fixed construction expenditaauat and fixed Western Massachusetts
customer RMR savings amount. The only differemoerag the six simulations is the estimated
congestion savings to Connecticut customers.

Table 4 shows the Connecticut congestion chargagaand Western Massachusetts RMR fees
savings for electricity customers for each scenaaiternative forecast.

Table 4: CT Congestion and Related Savings and Western MA RMR and Related Savings Scenarios

CT Congestion Western MA RMR
Scenario / Alternative Forecast and Related Savings and Related Savings
1 (First Alternative Forecast) $0 $25 Million
2 (Second Alternative Forecast) $50 Million $25 Million
3 (Third Alternative Forecast) $100 Million $25 Million
4 (Fourth Alternative Forecast) $150 Million $25 Million
5 (Fifth Alternative Forecast) $200 Million $25 Million
6 (Sixth Alternative Forecast) $250 Million $25 Million

Source: NU (2007)

2“SUEZ Opposes New RMR Fees in SEMA”, SUEZ Energg®urces NA, 2006.



It is important to note that this analysis did atiempt to quantify the benefits of improving
overall transmission reliability, e.g., the savirigsn avoiding a blackout. The NEEWS project
will lead to higher quality transmission and defivef electricity which in and of itself will be
beneficial to local consumers and businesses. &umibre, this analysis does not include
environmental impact savings and the benefits bhaned access to renewable energy
resources, which would reduce alternative compégryments. Through the above, the
NEEWS project will have greater benefits than thalseady outlined in this report.

Major Findings

The analysis period for this project is 2009-20B3. providing an outlook to 2023 we can
assess both short-term construction impacts argitlerm industry and household impacts.
Throughout the study period the cost of doing bessnand the cost of living in Connecticut and
Western Massachusetts are directly affected andrthbysis results allow us to understand how
businesses and households respond to the NU m@t=se and the ensuing Connecticut
congestion charge savings and Massachusetts RMéawaegs.

The first alternative forecast captures a trandomssystem that provides no congestion savings
to Connecticut electricity customers and a $25iamlsavings to Western Massachusetts
customers. The capital expenditures, consistirgpostruction spending, and the rate increase
to fund the capital improvements are included ia fitenario, as they are in all the other
scenarios. Due to the direct investments andriBairg rate increase, it is estimated that on
average 334 net new jobs will be created annualfyannecticut and Western Massachusetts.
All job growth under this scenario takes place dgithe capital improvement phase, primarily in
the construction industry. In the post capital ioygment phase, after 2012, there is a loss of
jobs resulting from the increase in fees with nogestion charge saving to Connecticut
customers. By 2023, the cumulative change to GReggonal Product (GRP) in Connecticut and
Western Massachusetts will be $174 million, agaiesalt of the construction taking place
during the capital improvement phase. By 2023dfiter-tax disposable personal income will
decline by $236 million. In this case, the disgmsancome generated during the construction
phase is not enough to outweigh the loss in inctsom job losses during the post construction
phase.

The second alternative forecast captures a trasgmisystem that provides $50 million in
savings to Connecticut electricity customers a®@@%million savings to Western Massachusetts
customers. Due to the direct investments and coiogesharge and RMR fees savings, it is
estimated that on average 485 net new jobs witlirbated annually in Connecticut and Western
Massachusetts. Again, all job growth under thenacio also takes place during the capital
improvement phase, primarily in the constructiodusiry. However, the loss of jobs during the
post construction phase is far less than what wpsreenced under the $0 Connecticut
congestion savings scenario. By 2023, the cunwadathange to GRP in Connecticut and
Western Massachusetts will be $508 million, andratix disposable personal income will grow
by $149.2 million.

For our third alternative forecast we designedhaufation that captures a transmission system
that provides $100 million in congestion chargeirsgsto Connecticut customers and $25



million in RMR fees savings to Massachusetts custsmDue to the direct investments and
savings by consumers, it is estimated that on gee&5 net new jobs will be created annually
in Connecticut and Western Massachusetts. Thgateswnder this scenario are primarily in
construction during the capital improvement phasehere continues to be a very slight loss of
jobs overall during the post construction phaseweler, under this scenario (as opposed to the
two above) there are now some industries that @ojghbs in the post construction period,
including manufacturing, wholesale trade, profasaigervices, and information. By 2023, the
cumulative change to GRP in Connecticut and Wedassachusetts will be $843.2 million,

and after-tax disposable personal income will gbyv$536.3 million.

For our fourth alternative forecast we designethaukation that captures a transmission system
that provides $150 million in congestion chargeisgs to Connecticut customers and $25

million in RMR fees savings to Massachusetts custsmDue to the direct investments and
savings by consumers, it is estimated that on geer&7 net new jobs will be created annually

in Connecticut and Western Massachusetts. Iniaddib the construction jobs during the

capital improvement phase, this scenario shows-ernyg job creation in other industries as

well. The health care, retail trade, and professigervices sectors show the strongest long-term
growth. By 2023, under this scenario, the cumwéathange to GRP in Connecticut and
Western Massachusetts will be $1.18 billion, andrafix disposable personal income will grow
by $925.7 million.

For our fifth alternative forecast we designedrawgation that captures a transmission system
that provides $200 million in congestion chargeisgs' to Connecticut customers and $25
million in RMR fees savings to Massachusetts custsmDue to the direct investments and
savings by consumers, it is estimated that on gee®#&89 net new jobs will be created annually
in Connecticut and Western Massachusetts. Iniaddib the construction jobs during the

capital improvement phase, this scenario shows-lenyg job creation in other industries as

well, primarily in health care, retail trade, pre$enal services, and food services. By 2023, the
cumulative change to GRP in Connecticut and Weskrssachusetts, under this scenario, is
$1.52 billion, and after-tax disposable personabme will grow by $1.31 billion.

For our sixth alternative forecast we designedvaukition that captures a transmission system
that provides $250 million in congestion chargeisgs'to Connecticut customers and $25
million in RMR fees savings to Massachusetts custsmDue to the direct investments and
savings by consumers it is estimated that on aeeta&@P1 net new jobs will be created annually
in Connecticut and Western Massachusetts. Iniaddib the construction jobs during the
capital improvement phase, this scenario showsttisagest long-term job growth in the health
care, retail trade, professional services, and gmdices industries. Additionally, moderate job
growth is also experienced in other services, magstufing, and finance and insurance. By
2023, the cumulative change to GRP in Connecticdt\&@estern Massachusetts, under this
scenario, is $1.86 billion, and after-tax disposgi#rsonal income will grow by $1.7 billion.

Table 5 summarizes the economic growth in the Stfa@onnecticut and Western Massachusetts
regions due to NU investments, proposed rate isereand business benefits. It should be noted
that the employment and disposable personal ingaimes flow to the residents of Connecticut
and Western Massachusetts.



Table 5: Average Annual Economic Impact (2009-2023), State of Connecticut and Western Massachusetts, July 2008

$s
Disposable
Connecticut Massachusetts Disposable Personal
Congestion RMR Employment  Gross State Personal Income Per
Scenario  Savings ($M) Savings ($M) (Jobs) Product (M) Income ($M) Capita ($)
1 0 25 283 11.6 -15.7 -3
2 50 25 438 33.9 9.9 0
3 100 25 594 56.2 35.8 3
4 150 25 750 78.7 61.7 6
5 200 25 907 101.2 87.6 9
6 250 25 1,064 123.7 113.6 12

Investments made in the NU transmission systemstitiulate net positive economic growth
throughout the Connecticut and Western Massachsusgiion. Under the first scenario, in

which there is no Connecticut congestion chargengaythe long-term impact (post capital
improvements) on customers is negative. The $%ibmand $100 million congestion savings
scenarios also produce short-term gains from dapitastments but as customer rates increase,
the gains become negated in the long term. Thgeterm positive impacts on customers begin
to be realized when over $100 million in Connedtimngestion charge savings are initiated.
The economic impact on the region continues to gaewhe congestion charge savings increase.

To summarize, the majority of the economy will ex@ece strong growth throughout the
analysis period for scenarios four, five, and sixyhich the Connecticut congestion charge
savings exceed $100 million. The strong growtaritployment results initially in the form of
construction jobs from the capital improvements enadthe system. As the capital
improvements are completed, the congestion sawiags to be realized over time, provide cost
savings to households and businesses, and alsoveproductivity for businesses, resulting in
long-term job growth as well.

To assist in understanding the net economic impEdiJ investment in the NEEWS project,
our analysis can be observed in a multi-phase petisp. Table 6 reveals the different
employment impacts of the NU investment detaileghtmject phase for each Connecticut
Congestion charge savings scenario. As stateedile Western Massachusetts RMR fee
savings are estimated to be the same for eachrsz¢®25 million). It should be noted that, the
rate increase phase actually runs from 2013 to 2023he household and business benefits
phase actually runs from 2014 to 2023. Since Yeglap in time periods makes it difficult to
isolate the true impacts of each phase, to shoettartpicture of the true impacts, the time
periods are separated (as shown in the chart besinge the benefits get further realized over
time. It should also be noted that, although aoiesibn cost and capital improvements are the
same for all scenarios, the final year of the epitvestment period (2013) over laps with the
first year of rate increases and savings in comgesharge fees and RMR fees. Since the
congestion charge fees vary for each scenarioc#uses the average employment during the
construction phase to also vary slightly among ades. In the year 2013 the actual
construction period has ended, however, therallisgénding by NU on real estate easements,



local engineering consultants and services, tareoastruction labor and materials, and the
increase in employment at NU due to the NEEWS ptpjhis is categorized as additional
capital improvement spending.

Table 6: Average Annual Employment Impacts by Phase, State of Connecticut and Western Massachusetts, by CT

Congestion Charge Savings Scenarios

Direct Capital Short-Term Electricity Long-Term Household

Investment Rate Increase & Business Benefits
Phase Phase Phase NET
Scenario (2009-2013) (2014-2018) (2019-2023) (2009-2023)

1 1,800 -479 -472 283
2 1,832 -271 -247 438
3 1,864 -61 -22 594
4 1,897 149 206 750
5 1,929 360 433 907
6 1,962 571 660 1,064

By providing the businesses in Connecticut and Wrad¥lassachusetts with improved power
guality and a subsequent electricity cost savingsflower congestion and RMR fees, NU

enables these firms to operate more efficientlg.ti#e market shares of the positively impacted

sectors expand, so does demand for additional e/mglot. In addition, the average annual

compensation for most sectors increases, thusicaease in disposable personal income leads to

additional consumption in the Connecticut and Melssaetts economies. In addition, the

electricity cost savings to households in the Catioet and Western Massachusetts regions lead

to further increases in consumption. Consequeddgand for consumer goods increases,

leading to further job creation (particularly iretretail trade and service sectors). Residents wil

also benefit from improved employment opportuniaes slightly higher incomes.
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1. Approach, Data Inputs, & Business Benefits

In designing these simulations, both benefits arsdscof the NU investment in the NEEWS
project are analyzed. The benefits include thé@apvestments in the system and the ensuing
savings in the congestion charges (Connecticubmests) and RMR fees (Western
Massachusetts customers). The costs include ¢letrielty rate increase used to fund the
project. By analyzing both benefits and costs, RiEMble to deliver complete results,
capturing the net economic impact of this proje&lso, for transparency purposes, the
assumptions and modeling steps are detailed isgtbtgon below.

1-1 Assumptions

Contained below is a description of the modelinguagptions developed for this study.

» Direct capital expenditures made to the NU transiorssystem are modeled as an
increase in construction employment, an increaskemand for equipment (investment
spending in producers durable equipment), and eease in demand for local materials
(intermediate demand in all impacted industry s&sgto

» Other expenditures made by NU during the capit@rowement phase, are modeled as
industry sales, government spending, and industigl@/ment in utilities, which
represent per diem spending by temporary construgtorkers, real estate and
professional service spending, taxes paid, anddsy NU.

» Electricity rate increases occur in the industgalnmercial, household, and government
customer categories. In addition, electricity iat¥eases were also modeled for an
individual industry: rail transportation in Conniectt.

» Industrial, commercial, and individual industryiliteansportation) rate increases were
modeled as an increase in the Cost of Electricity.

* Residential rate increases were modeled as araseia consumer price for electricity,
which in the model is under the household operataategory.

» Government rate increases, which specifically regmeéan increase in the cost of street
lighting, were modeled as local government spending

* The dollar value used to calculate the local impattNEEWS are based on the
Connecticut and Western Massachusetts investmeit.49 billion while the total cost
of NEEWS ($2 billion) was used to calculate thectleity rate impacts. Spillover effects
from Rhode Island are not included in this analysis

1-2 Simulation Variables

For this study, a number of economic policy varsblvere directly affected. Within the REMI
Policy Insight model, the user has various polieyérs” that can be directly changed in either a
positive or negative direction. For more informaton the structure of the REMI Policy Insight
model please reference the model description ipigendix. Listed below is a description for
each of the policy variables used in the varioosusations.

11



Industry Employment (Construction Workers)

REMI Policy Insight is a complex economic forecagttool that allows the user to enter
situation-specific variable changes. REMI modeligdificant increases in employment in the
construction sector through the Industry Employmemiable. The application of the Industry
Employment variable for activity associated witk tHU investment allows for an increase in
employment without displacing current regional nedr&ctivity. The decision to model without
local competition for labor and market shares wasdl@because the type of investment made is
highly specialized. Compensation levels for thestauction workers, provided by NU, are also
included. In addition, the profits generated by+hacal workers were removed from the region.

Industry Sales (Accommodations and Food Services diibrinking Places)

This variable reflects the per diem spending oftémeporary workers during the construction
phase. Construction related workers drawn toelgeon to work on the capital improvement
project are awarded per diem expenses for hotehaeals costs, which are spent locally.

Investment Spending (Producer’s Durable Equipment)

NU plans to make a substantial investment in gstelc transmission system for the NEEWS
project. For these non-labor expenditures, whickuide local equipment required by the
construction workers, we applied the Producer’sadblg Equipment variable to capture such
investments.

Intermediate Demand (All Impacted Industry Sectors)

The intermediate demand variables reflect demanbbéal materials needed by the construction
workers. The levels of demand are derived usirg toaterials spending and the Input/Output
matrix for construction and the impacted industgters throughout the local economy.

Industry Sales / Exogenous Production (Real Estatend Prof. & Tech. Serv.)

During the capital improvement phase, NU will incosts to obtain easements and to hire local
engineering consultants to provide services foNB®V/WS project. This variable models these
costs as industry sales in the local economy dregate (for the purchase of easements) and
professional and technical services (for the ergging consultants).

Government Spending (State and Local)

During the capital improvement phase, state anal lggvernments will collect taxes on
construction labor and materials. This is modaledovernment spending, as these taxes are
collected and, in turn, spent at the state and leval.

Government Spending (Local)

An additional government spending variable is alsed, local government spending. Local
government spending is applied to model the spgngyrmunicipal governments on street
lighting. This is modeled as both a cost and angmy depending on the Connecticut Congestion
Charge level. In the case of this variable, pesitiumbers indicate savings. As the cost of
providing street lighting decreases, money is frgedor other uses, which is shown by
increasing government spending.

12



Industry Employment (Utilities)

During the capital investment phase, NU will bargrworkers to service the NEEWS project.
These workers will perform functions pertainingetagineering, project management, and siting
and permitting. This is modeled as industry emplegt in the utilities sector.

Cost of Electricity (Commercial, Industrial)

The proposed rate case will have the effect ofeiasing the per unit (kilowatt/hr) cost of
electricity for NU’s commercial and industrial casters. This change is modeled as a constant
change above the regional economic control foranastder to account for the long-term

impact. This variable also encompasses the l@falengestion charge savings as shown by the
scenario / simulation name, varying from $0 to $&8lion for Connecticut customers. For
Massachusetts customers the savings are flatctiefiethe estimated $25 million of RMR fee
(backup generation) savings.

Cost of Electricity for Individual Industry (Rail T ransportation)

The proposed rate case will also have an effetheRail Transportation industry in
Connecticut, since the state maintains an exter@arified rail transportation system. This
variable was only used for the Connecticut simatatas Western Massachusetts railroads are
not electrified and thus would not be directly irofeal by a rate increase.

Consumer Price (Household Operations)

The proposed rate case also includes an incredbe price of electricity for residential
customers. The consumer price (household opegti@riable captures this price increase and
effectively increases the cost of living in Conmett and Western Massachusetts. As with the
commercial and industrial customers, this variaid® encompasses the levels of congestion
charge savings and RMR fee savings.

13



1-3 Model Inputs

Summarized in Tables 7 — 10 are the inputs to tBkIRPolicy Insight model for the direct

capital expenditures and electricity rate incredsges the Connecticut congestion charge savings

and the Western Massachusetts RMR fees savings.

Direct and Other Capital Expenditures  *

Table 7: NU Direct Capital Expenditures (2009-2012)

Connecticut 2009 2010 2011 2012
Industry Employment 214 306 214 31
Compensation $54,454,051 $77,791,502 $54,454,051 $ 7,779,150
Equipment (Investment Spending) $ 2,334,363 $ 3,334,804 $ 2,334,363 $ 333,480
Local Materials (Intermediate Demand) $ - $14,790,223 $ 7,395,111 $ 7,395,111
Western Massachusetts 2009 2010 2011 2012
Industry Employment 154 221 154 22
Compensation $39,012,430 $55,732,043 $39,012,430 $ 5,573,204
Equipment (Investment Spending) $ 1,680,555 $ 2,400,793 $ 1,680,555 $ 240,079
Local Materials (Intermediate Demand) $ - $11,478,348 $ 5,739,174 $ 5,739,174
Table 8: NU Other Capital Expenditures (2009-2013)

Connecticut 2009 2010 2011 2012 2013
Industry Sales (per diem Spending) $15,737,380 | $18,335,171 | $15,737,380 | $10,541,799 | $9,675,869
Industry Sales (Real Est. & Prof. Ser.) $ 7,715,680 | $10,957,600 | $ 7,715,680 | $ 1,231,840 | $ 151,200
Government Spending (Taxes) $ 6,648,732 | $ 2,955,070 | $ 2,216,244 | $ 2,216,244 | $ 738,709
Industry Employment (Utilities) 65 63 60 58 56
Western Massachusetts 2009 2010 2011 2012 2013
Industry Sales (per diem Spending) $11,539,378 | $13,444,199 | $11,539,378 | $ 7,729,736 | $7,094,796
Industry Sales (Real Est. & Prof. Ser.) $10,749,566 | $14,786,246 | $10,749,566 | $ 2,676,206 | $1,330,646
Government Spending (Taxes) $ 3311541 | $ 1,471,835 | $ 1,103,847 | $ 1,103,847 | $ 367,930
Industry Employment (Utilities) 66 64 61 59 57

% Inputs for the REMI model were directly derivedrr data provided from NU. The data included expiemes on
both local and out-of-region expenditures. Thislgsia only includes expenditures within the regamnthose
monies spent outside the region do not impactdbal Iregion’s economy.
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Electricity Rate Increase / Savings CT
Table 9: NU Estimated Electricity Rate Increase Less CT Congestion Charge Savings & Western MA RMR Fee Savings,

2013-2023, Nominal ‘000’s $

Connecticut 2013 | 2014 | 2015 | 2016 | 2017 | 2018
CT $0 Congestion Charge Savings
Consumer Price Household Operation 60,025 | 55,032 | 54,244 | 53,642 | 52,969 | 52,608
Cost of Electricity Commercial 52,963 | 48,522 | 47,769 | 46,987 | 46,368 | 45,621
Cost of Electricity Industrial 12,469 | 11,163 | 10,710 | 10,275 9,919 9,530
CT 50 M Congestion Charge Savings
Consumer Price Household Operation 36,400 | 31,407 | 30,619 | 30,017 | 29,344 | 28,983
Cost of Electricity Commercial 32,118 | 27,677 | 26,923 | 26,142 | 25,522 | 24,776
Cost of Electricity Industrial 7,561 6,256 5,802 5,368 5,012 4,623
CT 100 M Congestion Charge Savings
Consumer Price Household Operation 12,776 7,782 6,994 6,393 5,719 5,358
Cost of Electricity Commercial 11,272 6,832 6,078 5,296 4,677 3,930
Cost of Electricity Industrial 2,654 1,348 895 460 104 -285
CT 150 M Congestion Charge Savings
Consumer Price Household Operation -10,849 | -15,842 | -16,631 | -17,232 | -17,906 | -18,267
Cost of Electricity Commercial -9,573 | -14,014 | -14,767 | -15,549 | -16,168 | -16,915
Cost of Electricity Industrial -2,254 -3,560 -4,013 -4,448 -4,804 -5,192
CT 200 M Congestion Charge Savings
Consumer Price Household Operation -34,474 | -39,467 | -40,256 | -40,857 | -41,531 | -41,892
Cost of Electricity Commercial -30,418 | -34,859 | -35,613 | -36,395 | -37,014 | -37,760
Cost of Electricity Industrial -7,161 | -8,467 | -8921 | -9,355 | -9,711 | -10,100
CT 250M Congestion Charge Savings
Consumer Price Household Operation -58,099 | -63,092 | -63,881 | -64,482 | -65,156 | -65,517
Cost of Electricity Commercial -51,264 | -55,705 | -56,458 | -57,240 | -57,859 | -58,606
Cost of Electricity Industrial -12,069 | -13,375 | -13,828 | -14,263 | -14,619 | -15,008
Western MA 25 M RMR Savings 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Consumer Price Household Operation 1,053 -106 -289 -428 -584 -668
Cost of Electricity Commercial 781 -85 -232 -385 -505 -651
Cost of Electricity Industrial 204 -79 -177 -271 -348 -432
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Connecticut 2019 2020 2021 2022 2023
CT $0 Congestion Charge Savings

Consumer Price Household Operation 52,319 52,090 51,896 51,714 51,538

Cost of Electricity Commercial 44,939 44,316 43,732 43,163 42,608

Cost of Electricity Industrial 9,155 8,804 8,472 8,155 7,850
CT 50 M Congestion Charge Savings

Consumer Price Household Operation 28,694 28,465 28,271 28,089 27,913

Cost of Electricity Commercial 24,094 23,471 22,886 22,318 21,762

Cost of Electricity Industrial 4,247 3,896 3,565 3,247 2,942
CT 100 M Congestion Charge Savings

Consumer Price Household Operation 5,069 4,840 4,646 4,464 4,288

Cost of Electricity Commercial 3,248 2,626 2,041 1,473 917

Cost of Electricity Industrial -660 -1,011 -1,343 -1,661 -1,965
CT 150 M Congestion Charge Savings

Consumer Price Household Operation -18,555 -18,785 | -18,978 | -19,161 -19,337

Cost of Electricity Commercial -17,597 -18,220 | -18,804 | -19,373 -19,928

Cost of Electricity Industrial -5,568 -5,919 -6,250 -6,568 -6,873
CT 200 M Congestion Charge Savings

Consumer Price Household Operation -42,180 -42,410 | -42,603 | -42,786 -42,961

Cost of Electricity Commercial -38,442 -39,065 | -39,650 | -40,218 -40,774

Cost of Electricity Industrial -10,475 -10,826 | -11,158 | -11,476 -11,780
CT 250M Congestion Charge Savings

Consumer Price Household Operation -65,805 -66,035 | -66,228 | -66,411 -66,586

Cost of Electricity Commercial -59,288 -59,911 | -60,495 | -61,064 -61,619

Cost of Electricity Industrial -15,383 -15,734 | -16,066 | -16,383 -16,688

Western MA 25 M

RMR Savings 2019 2020 2021 2022 2023

Consumer Price Household Operation -735 -788 -833 -875 -916

Cost of Electricity Commercial -784 -906 -1,020 -1,130 -1,239

Cost of Electricity Industrial -513 -589 -660 -729 -795
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Table 10: Municipal Government Spending on Street Lighting and Savings to Electrified Railroads in Connecticut,

2013-2023, Nominal '000'$s4

Connecticut 2013 | 2014 | 2015 | 2016 | 2017 | 2018
CT $0 Congestion Charge Savings
Government Spending Local -540 -483 -465 -446 -430 -413
Cost of Electricity for Individual Industry Rail transportation 1,041 957 945 932 925 913
CT 50 M Congestion Charge Savings
Government Spending Local -327 -274 -260 -244 -233 -219
Cost of Electricity for Individual Industry Rail transportation 631 543 528 511 500 485
CT 100 M Congestion Charge Savings
Government Spending Local -115 -66 -55 -43 -35 -25
Cost of Electricity for Individual Industry Rail transportation 222 130 111 90 75 56
CT 150 M Congestion Charge Savings
Government Spending Local 98 143 150 158 162 168
Cost of Electricity for Individual Industry Rail transportation -188 -283 -306 -330 -349 -372
CT 200 M Congestion Charge Savings
Government Spending Local 310 352 355 359 360 362
Cost of Electricity for Individual Industry Rail transportation -598 -697 -723 -751 -774 -801
CT 250M Congestion Charge Savings
Government Spending Local 522 561 560 561 557 555
Cost of Electricity for Individual Industry Rail transportation -1,008 | -1,110 | -1,140 | -1,172 | -1,198 | -1,229
Western MA 25 M RMR Savings 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Government Spending Local -7 2 5 8 11 13
Connecticut 2019 | 2020 | 2021 | 2022 | 2023
CT $0 Congestion Charge Savings
Government Spending Local -396 -381 -366 -353 -339
Cost of Electricity for Individual Industry Rail transportation 903 894 885 877 868
CT 50 M Congestion Charge Savings
Government Spending Local -207 -195 -184 -174 -165
Cost of Electricity for Individual Industry Rail transportation 471 458 445 433 421
CT 100 M Congestion Charge Savings
Government Spending Local -17 -9 -2 4 10
Cost of Electricity for Individual Industry Rail transportation 38 21 5 -11 -26
CT 150 M Congestion Charge Savings
Government Spending Local 173 177 180 183 185
Cost of Electricity for Individual Industry Rail transportation -394 -415 -435 -454 -474
CT 200 M Congestion Charge Savings
Government Spending Local 363 363 362 361 360
Cost of Electricity for Individual Industry Rail transportation -826 -851 -875 -898 -921
CT 250M Congestion Charge Savings
Government Spending Local 552 549 544 540 535
Cost of Electricity for Individual Industry Rail transportation -1,259 | -1,287 | -1,315 | -1,341 | -1,368
Western MA 25 M RMR Savings 2019 | 2020 | 2021 | 2022 | 2023
Government Spending ‘ Local 16 18 21 23 25

* See Government Spending (Local) on page 10. Resitimbers indicate lower electric bills and sasing
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1-4 Business Benefits

Businesses in the Connecticut and Western Massaithusgion will benefit significantly from

a savings in electricity costs (Connecticut congestharge fees and Massachusetts RMR fees).
As detailed previously, benefits are realized asstivings in the Connecticut congestion charges
exceed $100 million. The scenarios where the eséichConnecticut congestion charge savings
are $100 million and below do not produce savingsusinesses as the electricity rate increase
implemented to fund the project out-weighs the fisneThe savings realized by businesses in
the Connecticut and Western Massachusetts regibdeerease the cost of production and
increase labor productivity. Consequently, thill iwcrease the competitiveness of businesses in

the region, allowing them to gain market share iantease production. The increases in
production will boost employment levels and gereeatditional wealth in the region.

Table 11 shows the savings to businesses for dable six Connecticut congestion charge
savings scenarios with the fixed Massachusetts RBMngs included in each. The savings to

businesses for the $150 million to $250 million @ecticut congestion charge savings scenarios

represents the direct decrease in the cost of ptimtuto businesses in the Connecticut and
Western Massachusetts regions. As noted eadieoy Iproductivity will also be positively
impacted by the cost savings in the $150 millio$2560 million congestion charge savings

scenarios.
Table 11: Total and Average Business Savings in Cost of Electricity for each CT Congestion Savings Scenario,
Connecticut and Western Massachusetts, 2013-2023

Total Savings Average
CT Congestion Charge Savings Scenario Mass RMR Savings 2013-2023 Yearly Savings
CT $0 Congestion Charge Savings $25 M RMR Savings -$60,294,785 -$5,481,344
CT $50 M Congestion Charge Savings $25 M RMR Savings -$31,966,488 -$2,906,044
CT $100 M Congestion Charge Savings $25 M RMR Savings -$3,638,190 -$330,745
CT $150 M Congestion Charge Savings $25 M RMR Savings $24,690,107 $2,244,555
CT $200 M Congestion Charge Savings $25 M RMR Savings $53,018,405 $4,819,855
CT $250M Congestion Charge Savings $25 M RMR Savings $81,346,702 $7,395,155

Table 12 shows the total and average savings teléutrified rail transportation industry in

Connecticut. As with the other businesses in Comng, shown above, savings begin to occur
at the $150 million Connecticut congestion chameérsys level.

Table 12: Total and Average Savings for Electrified Rail Transportation in CT>

Total Savings Average
CT Congestion Charge Savings Scenario Mass RMR Savings 2013-2023 Yearly Savings
CT $0 Congestion Charge Savings $25 M RMR Savings -$10,139,514 -$921,774
CT $50 M Congestion Charge Savings $25 M RMR Savings -$5,426,219 -$493,293
CT $100 M Congestion Charge Savings $25 M RMR Savings -$712,925 -$64,811
CT $150 M Congestion Charge Savings $25 M RMR Savings $4,000,370 $363,670
CT $200 M Congestion Charge Savings $25 M RMR Savings $8,713,664 $792,151
CT $250M Congestion Charge Savings $25 M RMR Savings $13,426,959 $1,220,633

® This savings only applies to Connecticut which élestrified railroads whereas Western Massactsigets not.
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Table 13 shows the impact on labor productivityrf@jor industry sectors in the Connecticut
and Western Massachusetts region, as a resultbf@annecticut congestion charge savings
scenario. Labor productivity is defined as outpert employee, and is calculated as output
divided by employment. Labor productivity is affed by changes in relative labor intensity,
labor access index, and national labor productivitgbor productivity increases moderately as
the cost saving to businesses increase. Und&?2%i@ million Connecticut congestion charge
savings scenario, labor productivity increasegyaeatest in the management of companies and
enterprises, manufacturing, utilities, wholesadelér, and finance and insurance industries.
These are export based and highly productive imegsthat benefit greatest from the cost
savings on a per employee basis.

Table 13: Average Labor Productivity Changes (Output per Employee) by Major Industry Sector for each CT
Congestion Charge Savings Scenario, Connecticut and Western Massachusetts, 2013-2023, July 2008 $’s

Scenariol Scenario2 Scenario3 Scenario4 Scenario5 Scenario 6
$OMCT $50M CT $100MCT $150MCT $200M CT $250 M CT

$25M MA  $25MMA  $25MMA  $25MMA  $25M MA  $25M MA

Industry Sector Savings Savings Savings Savings Sav  ings Savings
Forestry, Fishing, Other $0 $0 $0 $0 $1 $1
Mining -$9 -$5 $0 $4 $9 $17
Utilities -$11 -$8 -$6 -$4 -$1 $26
Construction -$2 $1 $4 $7 $9 $12
Manufacturing -$9 -$1 $7 $15 $23 $30
Wholesale Trade -$11 -$5 $1 $6 $12 $18
Retail Trade -$5 -$2 $0 $3 $5 $8
Transp, Warehousing -$1 $0 $1 $3 $4 $5
Information -$12 -$8 -$3 $2 $7 $11
Finance, Insurance -$10 -$4 $3 $9 $15 $17
Real Estate, Rental, Leasing -$2 $0 $2 $4 $6 $7
Profess, Tech Services -$3 -$2 $0 $1 $3 $4
Mngmt of Co, Enter -$30 -$15 $0 $15 $30 $45
Admin, Waste Services -$5 -$3 $0 $2 $5 $8
Educational Services -$2 -$1 $0 $1 $2 $3
Health Care, Social Asst -$2 $0 $1 $2 $3 $5
Arts, Enter, Rec -$3 -$2 $0 $2 $3 $5
Accom, Food Services -$3 -$1 $0 $2 $4 $6
Other Services (excl Gov) $2 $1 $0 $0 -$1 -$3
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2. Results

2-1 Employment

For this study employment can be defined as a meadyobs held in the Connecticut and
Western Massachusetts economy. The REMI modelthsdBureau of Economic Analysis
(BEA) concept of employment which accounts for-tithe, part-time, and self-employed
workers. Simulation results capture the diredijrect, and induced employment impact of the
project.

Figure 1 represents the net incremental changmpdoyment in Connecticut and Western
Massachusetts if NU invests in its electric trarssioin system and the subsequent congestion
charge and RMR fee savings are realized. Fopafliswulations, an employment jog downward
is seen in the transition between 2010 and 201RBeadirect capital expenditures are completed.
Long-term impacts for three of the simulations, Giaillion, $200 million, and $250 million
Connecticut congestion charge savings, are postideprimarily driven by the reduced cost of
operating in the Connecticut and Western Massattsusgion. The three other simulations,
$100 million, $50 million, and the no savings siatidn, show a negative impact on
employment levels in the time period beyond 20Bécause the increase in electricity costs to
customers out-weighing the benefits of the capmatstment, and subsequent congestion charge
and RMR fee savings. The point where the benefitee capital investment and savings in
congestion charges lead to positive employmentsgaiis at the $150 million in Connecticut
congestion charge savings level.

Figure 1: Net Employment Impact (2009-2023), State of Connecticut and Western Massachusetts, by CT Congestion
Charge Savings (thousands of jobs)
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Table 14 provides details on the year-by-year cedagthe six scenarios. It is important to note
that the six scenarios are identical with one agoitihthe initial four years. This is due to the
fixed levels of direct capital investment used axlet inputs for each simulation. Over time, the
lagged market response to product price changes gmfployment opportunities to the
Connecticut and Western Massachusetts economyt enthis responsive behavior that creates a
divergence between the six simulations. As nogglies, the three lesser congestion charge
savings scenarios ($0 M - $100 M in Connecticuigestion charges savings) begin to show
losses in employment in 2014 as the market respinidie increase in electricity prices. The
three largest congestion charge savings scendrays gositive employment impacts throughout
the time period. In 2023, the last year of ourysig, potential net new employment increases
range between 691, 466, and 238 ($250 M, $200 & $450 M in Connecticut congestion
charges savings, respectively).

Table 14: Annual Employment Change (2009-2023), State of Connecticut and Western Massachusetts

Employment 2009 2010 2011 2012 2013 2014 2015

Scenario 1 2,407 | 3,185 | 2,355 926 126 | -348 | -470

Scenario 2 2,407 | 3,185 | 2,355 926 287 | -164 | -267

Scenario 3 2,407 | 3,185 | 2,355 926 448 22 -63

Scenario 4 2,407 | 3,185 | 2,355 926 610 208 141

Scenario 5 2,407 | 3,185 | 2,355 926 772 396 346

Scenario 6 2,407 | 3,185 | 2,355 926 935 583 552

Employment 2016 2017 2018 2019 2020 2021 2022 2023 Average
Scenario 1 -520 | -532 | -524 | -510| -491 | -471 | -452 | -438 283
Scenario 2 -307 | -313 | -302 | -284| -265| -246 | -228 | -213 438
Scenario 3 -93 -93 -78 -60 -38 -20 -2 11 594
Scenario 4 122 128 146 168 189 208 225 238 750
Scenario 5 338 350 371 394 | 417 436 453 466 907
Scenario 6 554 572 597 621 644 663 679 691 1,064

Note: Units are number of jobs. The values asg gpecific and should not be mistaken as a cuivalat additive concept.

Benefits that accrue from the NU investment vampss Connecticut and Western
Massachusetts industries. During the physicaldtnaent period (2009-2012) a large share of
the employment gains can be found in the consbuaector. Though significant, this benefit is
not sustainable, and Table 15 details each magoise share of long-term (2019-2023)
employment benefits as the average of all six se@naThese benefits can be thought of as the
future drivers of employment growth in Connectiant Western Massachusetts due to
improved electricity transmission and the subsefisavings in the Connecticut congestion
charges and Massachusetts RMR fees.

The largest percent gain in employment can be fanmadustries that supply services (health
care, retail trade, professional and technicalisesy and accommodations and food services).
These employment gains are a secondary effeceaktiiuced operating costs for businesses that
export, namely manufacturing, finance, and insugarnis export-based industries sell more to
out-of-state buyers, employment and disposablemecmcreases, thereby placing demands on
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Connecticut’'s and Western Massachusetts’ servideise This impact is classified as an
induced employment impact (an impact that is derivem increased consumption). Section 2-
2 details the connection between employment, depsrtiproduction in more detail. It should
also be noted that after the initial capital investt period construction employment dips below
the baseline level as the economy shifts from gmstuction boom toward the more stable long-
run economy, in which some simulations see higheatiécity rates out-weighing benefits.

Table 15: Average Long-Term Employment Impact by Sector (2019-2023)

% of Employment

Sector Number of Jobs Impact

Health Care and Social Assistance 21 31.40%
Retail Trade 16 23.64%
Professional and Technical Services 13 20.38%
Accommodation and Food Services 9 13.95%
Other Services (excluding Government) 9 13.33%
Administrative and Waste Services 8 11.64%
Manufacturing 6 9.07%
Wholesale Trade 4 5.96%
Real Estate, Rental, and Leasing 4 5.63%
Finance and Insurance 4 5.44%
Educational Services 3 4.96%
Information 3 4.44%
Arts, Entertainment, and Recreation 3 4.23%
Transportation and Warehousing 1 1.42%
Management of Companies and Enterprises 1 1.27%
Utilities 0 0.71%
Forestry, Fishing, and Other 0 0.10%
Mining 0 0.00%
Construction -38 -57.57%
Total 66 100.00%
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2-2 Gross Regional Product (GRP)

Gross regional product (GRP) is an economic ac@ogimethod that measures economic
activity as a value-added or final demand concdpie value-added concept equals the output of
the region (excluding intermediate inputs) and espnts the compensation and profits within the
regional economy. The final demand concept is eguagional consumption + investment +
government + (exports-imports). GRP is affecteatgnges in demand. When NU makes an
investment in the transmission system, demanddostcuction labor, materials, and equipment
increases. The long-term effect of reduced opsgatosts in Connecticut and Western
Massachusetts is that the in-state industries are attractive to buyers, and an increase in
demand for Connecticut and Western Massachusettdsggnd services boosts GRP. For this
study, GRP for Connecticut is the same as its ggtage product (GSP).

Figure 2 and Table 16 present the pattern of gexgsnal product development in an annual
format. The six investment scenarios of the NUgmioplace varying amounts of demand on the
Connecticut and Western Massachusetts economydé@ledopment of GRP is directly linked

to the development of employment in the Connectitut Western Massachusetts region, as
workers are needed to produce products and goadséb new demands.

Figure 2: Annual Gross Regional Product Change, (2009-2023), State of Connecticut and Western Massachusetts, by
CT Congestion Charge Savings, Fixed July 2008$s (M)
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All six scenarios show significant GRP generatianry the capital improvement phase, as
construction employment increases. As with empleytnhowever, the long-term impacts on
GRP for the $0 through $100 million Connecticutgestion charge savings is negative, while
the $150 million through $250 million in savingesarios have positive impacts. At the $250
million Connecticut congestions savings level, $1b8lion in GRP will be generated over the
2009 to 2023 time period.
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Table 16: Annual Gross Regional Product Change (2009-2023), by CT Congestion Charge Savings, Fixed July

20088%s (M)
Gross Regional Product 2009 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016
Scenario 1 208.9 | 262.8 | 210.6 | 120.7 | 46.9 | -45.7 | -58.8 -66.0
Scenario 2 208.9 | 262.8 | 210.6 | 120.7 | 64.8 | -23.7 | -334 -38.0
Scenario 3 208.9 | 262.8 | 210.6 | 120.7 | 82.9 -1.7 -8.0 -9.9
Scenario 4 208.9 | 262.8 | 210.6 | 120.7 | 1009 | 20.6 | 17.8 18.4
Scenario 5 208.9 | 262.8 | 210.6 | 120.7 | 1189 | 42.8 | 435 46.7
Scenario 6 208.9 | 262.8 | 210.6 | 120.7 | 137.1 | 65.1 | 69.3 75.2
Gross Regional Product 2017 2018 | 2019 | 2020 | 2021 | 2022 | 2023 Total Avg
Scenario 1 -69.8 | -71.5| -724 | -72.7 | -729 | -729 | -73.2 174.0 | 11.6
Scenario 2 -39.6 | -39.6 | -389 | -380| -37.1| -36.0 | -35.3 508.0 | 33.9
Scenario 3 -9.4 -7.6 -54 -3.1 -1.1 0.9 2.6 843.2 | 56.2
Scenario 4 21.0| 245| 283 | 31.7| 352 | 382 | 40.8] 1,180.2| 787
Scenario 5 51.5| 56.7| 620| 669 | 714 | 756 | 79.1] 1518.0] 101.2
Scenario 6 82.1| 89.1| 95.7| 102.0 | 107.6 | 112.7 | 117.2 | 1,856.1 | 123.7

Table 17 reports average percent changes to GRireValded by major industry sector over all
six scenarios. It is important to note that empient and GRP are linked, but the percent
change in one category is not always equivaletitierother category. For instance, Table 17
shows that the manufacturing sector receives o8& df the benefits as measured by GRP-
Value Added, while its employment impact is just?.of total employment (see Table 15).

This distinction calls our attention to how eachtseof the economy has different output per
worker rates. Highly productive sectors, suchhasmanufacturing, finance, and insurance
industries, require fewer units of labor to prodaagollar-equivalent amount of product versus a
lower productivity sector. It is this connectioatlween output and labor that determines total
employment needs. Conversely, the health caresagcidl assistance industry receives only
11.8% of the GRP-Value Added but receives the HHgbleare (31.4%) of employment gains.
The reason for this can be traced to the lowerymtity rates within the industry and induced
employment gains due to consumer spending. Itldradso be noted that the average long-term
GRP impact for construction is negative. This result of the negative long-term employment
impact in construction, as discussed earlier arghawn in Table 15.
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Table 17: Average Long-Term GRP-Value Added Impact by Sector (2019-2023)

Change in GRP % of GRP

Sector (Millions) Impact

Manufacturing $2,672 18.33%
Retail Trade $2,049 14.05%
Wholesale Trade $1,745 11.97%
Professional and Technical Services $1,736 11.91%
Health Care and Social Assistance $1,725 11.84%
Finance and Insurance $1,613 11.06%
Real Estate, Rental, and Leasing $1,238 8.49%
Information $1,034 7.09%
Administrative and Waste Services $570 3.91%
Management of Companies and Enterprising $556 3.81%
Other Services (excluding Government) $447 3.07%
Accommodation and Food Services $413 2.84%
Utilities $335 2.30%
Arts, Entertainment, and Recreation $156 1.07%
Educational Services $153 1.05%
Transportation and Warehousing $147 1.01%
Mining $4 0.03%
Forestry, Fishing, and Other $1 0.01%
Construction -$2,016 -13.83%
Total $14,577 100.00%
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2-3 Disposable Personal Income

Disposable Personal Income is a measurement aftakencome, a large portion of which is
spent in the regional economy. This concept calodegely interpreted as “take home” pay.
Personal Income is primarily derived from wage aaldry disbursements (paychecks), transfer
payments from government to individuals, dividendterest, rents, and proprietors’ income.
Contributions to social insurance programs andrimetaxes are subtracted from personal
income with the end product being disposable paisacome. Figure 3 provides information
on the annual change of disposable personal intoiGennecticut and Western Massachusetts
due to NU investments and the subsequent estinsatedgs in the Connecticut congestion
charge and Massachusetts RMR fees.

Figure 3: Annual Disposable Personal Income Change (2009-2023), State of Connecticut and Western Massachusetts,
by CT Congestion Charge Savings, Fixed July 2008 M $’s
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Disposable Personal Income drives regional consompnd, as the economy reacts to the
increased demand for labor, employment increase®st sectors, as does the average annual
compensation rates (wage & salary plus benefiisle combined effect of increased
employment and a higher compensation rate proidesecticut and Western Massachusetts
residents with more discretionary income. The ictpan disposable income among the six
Connecticut congestion charge savings scenaricsraikar to the impacts on employment and
GRP; the $0 to $100 million in savings scenariaxlpce long-term negative impacts while the
$150 million to $250 million in congestion savingenarios produce positive impacts in the
long term. Total disposable income generated thesperiod, under the $250 million in
Connecticut congestion savings scenarios, equarsiilion.

Often total disposable personal income changesepated in per capita units since this format

allows for easier interpretation of macroecononmargyes by the reader. Table 18 provides
information on average annual per capita disposabtame increases. The $250 million in
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Connecticut congestion savings scenario produ§d® average increase in per capita

disposable income across the Connecticut and WeBtassachusetts region.

Table 18: Average Annual Per Capita Disposable Income Change (2009-2023), Fixed July 2008 $s

Scenario Connecticut Savings  Mass Savings a Change
Scenario 1 $0 M $25 M -3
Scenario 2 $50 M $25 M 0
Scenario 3 $100 M $25 M 3
Scenario 4 $150 M $25 M 6
Scenario 5 $200 M $25 M 9
Scenario 6 $250 M $25 M 12
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2-4 State Revenue

As the Connecticut and Western Massachusetts egoarpands due to NU’s direct capital
expenditures into the system and the subsequegitéom increase in business competitiveness
is realized, additional tax revenues for the sateernments are collected. The sources of the
collections include increases in sales transactiogeme, profits, licenses, and other fees.
Tables 19 and 20 show the estimated total and damaeage state revenues for Connecticut and
Massachusetts from the income and sales tax, rieaggcthat develop during the analysis

period (the regional total is also shown). Aseslaabove, additional tax revenue will also be
generated from corporate profits, licenses, andrdfes; these are not included in the estimates
below.

Income tax revenue is estimated by applying thecéiffe income tax rate for each state to the
personal income generated. The effective incomeat® (the state income tax rate less
exemptions) was estimated to equal 4.0% for Comweand 4.7% for Massachusetts.

Under all estimated Connecticut congestion chacgaearios, positive revenue collection from
the income tax is experienced. For the $250 milmnnecticut congestion charge savings
scenario, Connecticut state revenues from the iedamincrease an estimated average of $2.7
million a year over the period, while in Massachtssthe average is $1.1 million.

Table 19: Total and Annual Average Estimated Income Tax Revenue, Connecticut & Massachusetts, by CT Congestion
Charge Savings, 2009-2023, Nominal $’s

CT Total CT Annual MATotal MAAnnual CT &MATot al CT&MA Annual

Scenario 2009-2023 Average 2009-2023 Average 2009-2 023 Average

Scenario1 | $3,168,080 $211,205 | $16,101,777 | $1,073,452 $19,269,857 $1,284,657
Scenario 2 | $10,687,600 $712,507 | $16,311,256 | $1,087,417 $26,998,856 $1,799,924
Scenario 3 | $18,227,400 | $1,215,160 | $16,517,680 | $1,101,179 $34,745,080 $2,316,339
Scenario 4 | $24,962,800 | $1,664,187 | $16,720,814 | $1,114,721 $41,683,614 $2,778,908
Scenario 5 | $33,429,600 | $2,228,640 | $16,926,909 | $1,128,461 $50,356,509 $3,357,101
Scenario 6 | $41,038,000 | $2,735,867 | $17,128,351 | $1,141,890 $58,166,351 $3,877,757

Table 20 shows the total and annual average egtihsatles tax revenue collected. Sales taxes

were estimated by applying the state sales tax8&ein Connecticut and 5% in Massachusetts)

to the consumption results, by category, from tloeleh The sales tax was applied only the
categories (or goods) that are taxed in each state.

Under the $250 million Connecticut congestion ckasgvings scenario, it is estimated that
Connecticut will see an annual average increa$d df million in sales tax collections over the
study time period, while in Massachusetts the ahanverage increase will equal roughly

$183,000.
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Table 20: Total and Average Annual Estimated Sales Tax Revenue, Connecticut & Massachusetts, by CT Congestion
Charge Savings, 2009-2023, July 2008 $'s

CT Total CT Annual MATotal MA Annual CT & MATotal CT & MA Annual

Scenario 2009-2023 Average  2009-2023 Average 2009-2 023 Average

Scenario 1 | -$4,395,804 | -$293,054 | $2,495,304 $166,354 -$1,900,501 -$126,700
Scenario 2 -$242,178 -$16,145 | $2,545,576 $169,705 $2,303,398 $153,560
Scenario 3 | $3,937,371 $262,491 | $2,593,494 $172,900 $6,530,865 $435,391
Scenario 4 | $8,137,029 $542,469 | $2,642,011 $176,134 $10,779,040 $718,603
Scenario 5 | $12,337,774 $822,518 | $2,690,770 $179,385 $15,028,544 $1,001,903
Scenario 6 | $16,548,434 | $1,103,229 | $2,737,726 $182,515 $19,286,159 $1,285,744
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3. Conclusion

Maintaining and enhancing the quality and reliaypidif electricity is paramount in developing

the Connecticut and Western Massachusetts econ®iig.analysis demonstrates that long-term
economic benefits accrue in the majority of indestif NU makes investments in its electricity
transmission system for the NEEWS project. By fhong a balanced analysis and accounting
for direct costs and benefits, an intelligible emanc argument can be made in favor of
proceeding with the NEEWS project, if after the noyements are made, subsequent savings in
Connecticut congestion savings charges and MasseithUiRMR fees are realized by consumers.
As noted throughout this report, as savings to @oEss increase, so do economic benefits. In
particular, savings above $100 million in Connegdtimongestion charge fees (while maintaining
a $25 million savings in Massachusetts RMR feesjipce sustained long-term economic
benefits to the Connecticut and Western Massadsusgfion. Savings at or below $100 million
only produce short-term economic benefits durirggdbnstruction period as the long-term gains
are negated by the increase in the electricity rate

Infrastructure is the support mechanism for ecoeagnowth, and by investing in the upgrade of
the regional electrical system, NU is taking a ptiv@ approach that will boost the Connecticut
and Western Massachusetts economy. Often, fegoeripcreases are considered inherently
negative, but this perspective leads to presumgtadticism of any policy change. By applying
a dynamic impact model, short- and long-term effece quantified, and a complete analysis
allows us to conclude that, with all factors coesedl, the NU investment in the NEEWS project
will improve the long-term business climate in Ceaticut and Western Massachusetts if over
$100 million in Connecticut congestion charge faeirsgs and $25 million in Massachusetts
RMR fee savings are produced.

It is important to note that this analysis did atiempt to quantify the benefits of improving
overall transmission reliability, e.g., the savirigsn avoiding a blackout. The NEEWS project
will lead to higher quality transmission and defivef electricity which in and of itself will be
beneficial to local consumers and businesses. &umtbre, this analysis does not include
environmental impact savings and the benefits bhaned access to renewable energy
resources, which would reduce alternative compégreyments. Through the above, the
NEEWS project will have greater benefits than thalseady outlined in this report.
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Ap

pendix

A-1 REMI Policy Insight

REMI Policy Insight is a structural economic forsttag and policy analysis model. It integrates

input-output, computable general equilibrium, eqaetric, and economic geography

methodologies. The model is dynamic, with foregastd simulations generated on an annual

basis and behavioral responses to wage, priceptiied economic factors.

The REMI model consists of thousands of simultasesmuations with a structure that is

relatively straightforward. The exact number ofi@gipns used varies depending on the extent of

industry, demographic, demand, and other detalienmodel. The overall structure of the

model can be summarized in five major blocks: @ijput and Demand, (2) Labor and Capital
Demand, (3) Population and Labor force, (4) Wageses and Costs, and (5) Market Shares.

The blocks and their key interactions are showRigures A-1 and A-2

REMI Model Linkages
(Excluding Economic Geography Linkages)
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Block 1. Output and Demand

This block includes output, demand, consumptiomestment, government spending, import,
product access, and export concepts. Output fdr austry in Connecticut is determined by
industry demand in the Connecticut and its tradé tiie rest of the US and International
markets.

For each industry, demand is determined by the atafoutput, consumption, investment and
capital demand on that industry. Consumption dép@m real disposable income per capita,
relative prices, differential income elasticitiggdgpopulation. Input productivity depends on
access to inputs because the larger the choiad sgiuts, the more likely that the input with the
specific characteristics required for the job Wil formed. In the capital stock adjustment
process, investment occurs to fill the differeneeaeen optimal and actual capital stock for
residential, non-residential, and equipment investim Government spending changes are
determined by changes in the population.

Block 2. Labor and Capital Demand

The labor and capital demand block includes therdghation of labor productivity, labor
intensity and the optimal capital stocks. Indusgpgcific labor productivity depends on the
availability of workers with differentiated skilfsr the occupations used in each industry. The
occupational labor supply and commuting costs dates firms’ access to a specialized labor
force.

Labor intensity is determined by the cost of latsdative to the other factor inputs, capital and
fuel. Demand for capital is driven by the optiroapital stock equation for both non-residential
capital and equipment. Optimal capital stock facteindustry depends on the relative cost of
labor and capital, and the employment weightedapytal use for each industry. Employment in
private industries is determined by the value adat@tlemployment per unit of value added in
each industry.

Block 3. Population and Labor Force

The population and labor force block includes detademographic information about the
region. Population data is given for age and gemndiéh birth and survival rates for each group.
The size and labor force participation rate of egrctup determines the labor supply. These
participation rates respond to changes in employmedative to the potential labor force and to
changes in the real after tax compensation ratigraton includes retirement, military,
international and economic migration. Economicnatiign is determined by the relative real
after tax compensation rate, relative employmepbaoinity and consumer access to variety.
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Block 4. Wages, Prices and Costs

This block includes delivered prices, productiostspequipment cost, the consumption deflator,
consumer prices, the price of housing, and the weggation. Economic geography concepts
account for the productivity and price effects ofess to specialized labor, goods and services.

These prices measure the price of the industryubutaking into account the access to
production locations. This access is importanttdude specialization of production that takes
place within each industry, and because transpontand transaction costs differ due to
distance. Composite prices for each industrytleea calculated based on the production costs
of supplying regions, the effective distance testheegions, and the index of access to the
variety of output in the industry relative to thecass by other uses of the product.

The cost of production for each industry is detaediby cost of labor, capital, fuel and
intermediate inputs. Labor costs reflect a progitgtadjustment to account for access to
specialized labor, as well as underlying compearattes. Capital costs include costs of non-
residential structures and equipment, while fusk€incorporate electricity, natural gas and
residual fuels.

The consumption deflator converts industry priceprices for consumption commodities. For
potential migrants, the consumer price is addifigraalculated to include housing prices.
Housing price changes from their initial level dep®n changes in income and population
density.

Compensation changes are due to changes in labwmmdieand supply conditions and changes in
the national compensation rate. Changes in emmaywpportunities relative to the labor force
and occupational demand change determine compensates by industry.

Block 5. Market Shares

The market shares equations measure the propaitiosal and export markets that are
captured by each industry. These depend on relptieduction costs, the estimated price
elasticity of demand, and effective distance betwtbe home region and each of the other
regions. The change in share of a specific areayrregion depends on changes in its delivered
price and the quantity it produces compared wighslame factors for competitors in that market.
The share of local and external markets then dtivegxports from and imports to the home
economy.
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Economic Geography Linkages
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Figure A-2

As shown in Figure A-1 and A-2, the Labor and Calgiemand block includes labor intensity
and productivity as well as demand for labor ariteh Labor force participation rate and
migration equations are in the Population and L&moce block. The Wages, Prices and Costs
block includes composite prices, determinants ofipction costs, the consumption price
deflator, housing prices, and the wage equatidme proportion of local, inter-regional and
export markets captured by each region is includelde Market Shares block.
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Figure A-3 shows the policy simulation processdacenario called Policy X. The effects of a
scenario are determined by comparing the baselidIRorecast with an alternative forecast
that incorporates the assumptions for the scendi® baseline REMI forecast uses recent data
and thousands of equations to generate projectatbadc activity for a particular region. The
policy variables in the model are set equal torthaseline value (typically zero for additive
variables and one for multiplicative variables) wisslving for the baseline forecast. To show
the effects of a given scenario, these policy \demare given values that represent the direct
effects of the scenario. The alternative foresagenerated using these policy variable inputs.

What effect would
Policy x have?

Change in policy The REMI Model Baseline values for
variables associated all policy variables

with Policy x . . .
M

Alternative Forecast Control Forecast

v =

Compare Forecasts

=

Figure A-3 Policy X scenario

Please note that the REMI Policy Insight modelasancyclical short-run planning tool, but an
economic impact tool.
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