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LOCAL ECONOMIC IMPACT

¥ Construction phase
P Jobs
P Materials
P Local fees, taxes, contributions

¥ Ripple or feed-back from construction
P Wages spent in local economy

¥ Occupancyphase
b Earnings spent in local economy




¥ Conventional wisdom says new jobs produce new
homes

¥ But, new home construction is a key
source of employment!

HOUSING => JOBS




CONSTRUCTION PHASE

VALUE OF CONSTRUCTION
INPUTS:

SERVICES PROVIDED AT CLOSING

PERMIT/HOOK-UP/IMPACT FEES
) (Info Obtained From Local Sources)

MODEL OF THE LOCAL ECONOMY

OUTPUTS: INCOME FOR LOCAL RESIDENTS

TAX/FEE REVENUE
FOR LOCAL GOVERNMENTS




RIPPLE PHASE

INPUTS: LOCAL INCOME & TAXES A
FROM PHASE |

SPENDING ON

LOCAL GOODS AND SERVICES
Consumer Expenditure Survey

(U.S. Bureau of Labor Statistics)

MODEL OF THE LOCAL ECONOMY

OUTPUTS: LOCAL INCOME & TAXES




OCCUPANCY PHASE

INPUTS:

OUTPUTS:

INCOME OF HOUSEHOLD
OCCUPYING NEW HOUSING UNIT

SPENDING ON
LOCAL GOODS AND SERVICES K

PROPERTY TAX PAYMENTS

MODEL OF THE LOCAL ECONOMY

LOCAL INCOME & TAXES




The Hudson Valley, NY MSA

Dutchess
Poughkeepsie
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The Hudson Valley, NY MSA
Multiplier

Only Captures
Spending that Stays in the MSA

Includes:

Banking, Car Repair, Dental Services, Dry Cleaning
Day Care Services, Dental Services, , Electricity,
Legal Services, Medical Services, Newspaper
Delivery, and Restaurants

But not:
Auto Manufacturing, Mattress Manufacturing, Movie
Production, and Travel Agency Services




History of the Model

¥ Over 530 eco. Impact analyses performed

Users of the model include:
Boone County Kentucky
Habitat for Humanity, International
M| State Housing Development Authority
Michigan State University
Missouri Housing Development Commission
Univ. of Florida
Univ. of Massachusetts
Univ. of Montana
West Virginia Housing Development FundE




Assumptions of the Model

Single Family

Average house price $438,725
Average raw lot cost: $80,000
Permit/Impact fees: $7,500

Annual prop. taxes: $10,003




Economic Impact of Single Family
Home Building

¥ Construction phase

¥ Ripple effect from construction phase

¥ Occupancyphase

¥ Ten year total




FIRST YEAR IMPACT: SF Construction
1,000 SF Homes

Local Income Local Taxes Local Jobs
$182,321,000 $17,066,000 2,833

INCLUDING:

1,955 Jobs in Construction
427 Jobs in Wholesale & Retall Trade
223 Jobs In Business and Professional Services




FIRST YEAR IMPACT: SF Ripple

Local Income Local Taxes Local Job
$90,697,000 $11,646,000 1,531

INCLUDING:

390 Jobs in Wholesale and Retall Trade
235 Jobs in Health, Education & Social Services
178 Jobs In Local Government




ONGOING SF ANNUAL EFFECT

Local Income | Local Taxes | Local Jobs
$44,189,000 $14,315,000 795

INCLUDING:

203 Jobs in Wholesale and Retall Trade
111 Jobs in Health, Education & Social Services
103 Jobs in Eating and Drinking Places




TOTAL SF IMPACT:
FIRST TEN YEARS

Local Income Local Taxes
$692,813,500 $164,704,000

Along with 4,364 temporary jobs
and 795 permanent ones!




BIGGEST LOCAL EMPLOYERS

EMPLOYER # of FT JOBS

|.B.M Corporation 11,865
U.S Military Academy 3,000

Orange Regional Medical Center 2,524
Dutchess County Government 2,029
Arlington Central School District 1,830

Taconic Developmental Svc. Office 1,780
St. Luke® Cornwall Hospital 1,700




BUT
NEW HOMES REQUIRE:

INFRASTRUCTURE

¥Fire and police protection

¥Garbage collection

¥Parks and recreational opportunities
¥Roads

¥Primary and secondary education
¥EtcE




Required Current Expensesper SFUnit

Function Single Family | State Aid
Education $3,766 55%
Police Protection $530 0%
Fire Protection $263 0%
Corrections $341 0%
Streets and Highways $217 36%
Water Supply $149 0%
Sewerage $104 0%
Recreation and Culture $248 0%
Other General Government $2,360 11%
Public Transit $18 0%
Total $7,996




Required Capital per SF Unit

Function Single Family

Schools $15,680
Hospitals $46
Other Buildings $4,199
Highways and Streets $8,260
Sewer Systems $1,271
Water Supply $1,688
Other structures $14
Equipment $287
Total $31,445




Now that we know:

The benefits of construction

&

he costs of construction

Does new construction pay for itself?




¥ By the 2nd year economic impacts offset fiscal costs

Yes it does!

For every 1,000 SF units--

¥ By the end of the 2" year the debt is fully paid off

¥ In the 2nd year, net is $6,277,262 and is $6,319,392

every year thereafter

Current
Expenses

Revenue

Operating
Surplus

Investment
Start of Year

Debt at
Year End

Interest
On Debt

Net
Income
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3,998,000
7,996,000
7,996,000
7,996,000
7,996,000
7,996,000
7,996,000
7,996,000
7,996,000
7,996,000

35,869,526
14,315,392
14,315,392
14,315,392
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31,871,526
6,319,392
6,319,392
6,319,392
6,319,392
6,319,392
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6,319,392

31,445,000
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Over 15 years, 1,000 SFunits generate a
cumulative $236.3 million in revenue for local
governmentsN but only $149.1 million in costs

Costs Compared to Revenue:

for 1,000 Single Family Units
$Millions
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What does 2 years really mean?

¥ Is it OK, or should it be done faster?

¥ Big purchases take time to pay off.

¥ Car loans now last 5 years, and many lease!
¥ How fast did you pay off your student loans?
¥ How fast are your kids paying off theirs?

¥ Did you pay off your home in 2 years?




Almost done, just a bit more
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A Closer Look at
Primary and Secondary Ed.

¥ 12.6% attend Private Schools
¥1.7% are Home schooled
¥ 0.4 school age children / MF unit

¥ 0.6 school age children / SFunit
¥ State aid is $690 million or 55% of budget




How Large Are Non Property
Tax Revenues

¥ SFproperty taxes are $10,003/year
But, yearly revenue is $14,315/unit per
year, which 1s 43% more.

¥ Clearly, property taxes are not the whole
story!




QUESTIONS?

Elliot F. Eisenberg, Ph.D.

Call: 202.266.8398
Fax: 202.266.8426

eeisenberg@nahb.com

1201 15" Street NW
Washington, DC 20005-2800

#N)NAHB
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Home building generates substantial local economic activity, including new income and jobs for
residents, and additional revenue for local governments. The National Association of Home
Builders has developed a model to estimate the economic benefits. The model captures the
effect of the construction activity itself, the ripple impact that occurs when income earned from
construction activity is spent and recycles in the local economy, and the ongoing impact that
results from new homes becoming occupied by residents who pay taxes and buy locally
produced goods and services. In order to fully appreciate the positive impact residential
construction has on a community, it's important to include the ripple effects and the ongoing
benefits. Since the NAHB model was initially developed in 1996, it has been successfully applied
to construction in over 500 projects, local jurisdictions, metropolitan areas, hon-metropolitan
counties, and states across the country.

This report presents estimates of the metro area impacts of home building in the Poughkeepsie,
New York metropolitan area. The comprehensive nature of the NAHB model means that the
local area over which the benefits are spread must be large enough to include the places where
construction workers live and spend their money, as well as the places where the new home
occupants are likely to work, shop, and go for recreation. In practice, this usually means a
Metropolitan Statistical Area (MSA), as defined by the U.S. Office of Management and Budget
(OMB). Based on local commuting patterns, OMB has identified the Poughkeepsie-Newburgh-
Middletown MSA as a metro area consisting of two counties (Dutchess and Orange) in New York
(see map below).

Poughkeepsie-Newburgh-Middletown, New York MSA

Dutchess
Poughkeepétle
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In this report, wherever the terms local or Poughkeepsie are used, they refer to the entire two-
county metro area. The report presents estimates of the impacts of building 1,000 single family
homes, representative of the homes build in the metro area in 2008.

The NAHB model produces impacts on income and employment in 16 industries and local
government, as well as detailed information about taxes and other types of local government
revenue. The key results are summarized below. Additional details are contained in subsequent
sections.

The estimated one-year metro area impacts of building 1,000 single family homes in
Dutchess and Orange counties include

2 $273 million in local income,

2 $29 million in taxes and other revenue for local governments, and

2 4,364 local jobs.
These are "#3$!%&'($#)* , representing income and jobs for residents of the two-county
Poughkeepsie MSA, and taxes (and other sources of revenue, including permit fees) for
all local jurisdictions within the metro area. They are also "+, -.,$/%&'($#)* that
include both the direct and indirect impact of the construction activity itself, and the
impact of local residents who earn money from the construction activity spending part of
it within the local area.

The additional, annually recurring impacts of building 1,000 single family homes in
Dutchess and Orange counties include

2 $44 million in local income,

2 $14 million in taxes and other revenue for local governments, and

2 795 local jobs.
These are "+0"&+0 ,%++13!1%!"#3$!%&'($#)*%that result from the new homes being
occupied, and the occupants paying taxes and otherwise participating in the local
economy year after year. In order to fully capture the impact residential construction has
on a community, it is important to account for the ongoing benefits as well as the one-
time effects.

The above impacts were calculated assuming that new single family homes built in
Dutchess and Orange counties have an average price of $438,725; are built on a lot for
which the average value of the raw land is $80,000; require the builder and developer to
pay an average of $7,500 in impact, permit, and other fees to local governments; and
incur an average property tax of $10,003 per year. This information was provided by the
Dutchess County Planning Department, the Dutchess County Real Property Tax Service
Agency, the Orange County Office of Real Property, the Orange County Planning
Department, and builder and developer members of the Builders Association of the
Hudson Valley.
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IMPACT OF BUILOING 1.000 SINGLE FAMILY
HOMES IN POUGHKEEPSIE. NEW YORK

SUVIMARY

Total One-Year Impact: Sum of Phase I and Phase II:

Local Business | Local Wages and 1 Local Jobs
Local Income , ; Local Taxes
Owners’ Income Salaries Supported
$273,018,000 $81,118,000 $191,903,000 $28,712,000 4,364
Phase I Direct and Indirect Impact of Construction Activity:
Business
Local Income Owners’ Local Wages | | ) Taxest Local Jobs
I and Salaries Supported
ncome
$182,321,000 | $51,434,000 | $130,889,000 | $17,066,000 2,833

Phase II: Induced (Ripple) Effect

of Spending the Income and Taxes from Phase I:

Business Local Wages Local Jobs
Local Income Owners’ 9 Local Taxes'
I and Salaries Supported
ncome
$90,697,000 | $29,684,000 | 461,014,000 | $11,646,000 1,531
Phase III: Ongoing, Annual Effect that Occurs When New Homes are Occupied:
Local Business | Local Wages and Local Taxes" Local Jobs
Local Income | Owners’ Income Salaries Supported
$44,189,000 $12,574,000 $31,615,000 $14,315,000 795

! The term local taxes is used as a shorthand for local government revenue from all sources: taxes,
fees, fines, revenue from government-owned enterprises, etc...




IMPACT OF BUILOING 1,000 SINGLE FAMIILY HOVIES IN POUGHKEEPSIE, NY
PHASE I--OIRECT AND INDIRECT IMPACT OF CONSTRUCTION ACTIVITY

Construction

A. Local Income and Jobs by Industr

Local Income

$124,676,000

Local Business
Owners’
Income

$32,155,000

Local Wages
and Salaries

$92,521,000

Wages &
Salaries per
Full-time
Job

$47,000

Number of
Local Jobs
Supported

Manufacturing

$19,000

$1,000

$17,000

$49,000

Transportation

$319,000

$44,000

$276,000

$38,000

Communications

$1,870,000

$571,000

$1,299,000

$72,000

Utilities

$585,000

$226,000

$359,000

$81,000

Wholesale and Retail Trade

$18,316,000

$3,354,000

$14,962,000

$35,000

Finance and Insurance

$4,108,000

$337,000

$3,772,000

$79,000

Real Estate

$8,603,000

$7,574,000

$1,030,000

$49,000

Personal & Repair Services

$1,273,000

$480,000

$793,000

$32,000

Services to Dwellings / Buildings

$733,000

$146,000

$587,000

$32,000

Business & Professional Services

$17,642,000

$5,268,000

$12,374,000

$55,000

Eating and Drinking Places

$606,000

$82,000

$525,000

$19,000

Automobile Repair & Service

$603,000

$187,000

$416,000

$32,000

Entertainment Services

$105,000

$22,000

$83,000

$43,000

Health, Educ. & Social Services

$24,000

$6,000

$17,000

$37,000

Local Government

$123,000

$0

$123,000

$52,000

Other

$2,716,000

$182,321,000

$981,000

$51,434,000

$1,735,000

$130,889,000

$42,000

$46,000

Note: Business & professional services include architectural and engineering services. The "other” category consists mostly of

landscaping services, and the production of greenhouse and nursery products.

B. Local Government General Revenue by Type

$1,103,000

Business Property Taxes

Residential Permit / Impact Fees

USER FEES & CHARGES:

$7,500,000

Residential Property Taxes

$0 [ utilities & Other Govt. Enterprises

$695,000

General Sales Taxes

$5,850,000

Hospital Charges

$0

Specific Excise Taxes

$26,000

Transportation Charges

$21,000

Income Taxes

$0 N Education Charges

$482,000

License Taxes

$17,000

Other Taxes

TOTAL TAXES

$84,000

$7,080,000

Other Fees and Charges
TOTAL FEES & CHARGES

TOTAL GENERAL REVENUE

$1,288,000
$9,986,000

$17,066,000




IMPACT OF BUILOING 1,000 SINGLE FAMVIILY HOVIES IN POUGHKEEPSIE, NY
PHASE IF-INOUCED EFFECT OF SPENDOING INCOVIE ANDO TAX REVENUE FROV PHASE |

A. Local Income and Jobs by Industr

Local Business Wages & Number of
Local Wages Salaries per

Industry Local Income Owners and Salaries Full-time Local Jobs

Income Job Supported

Construction $4,082,000 $1,587,000 $2,495,000 $47,000

Manufacturing $18,000 $1,000 $17,000 $49,000

Transportation $460,000 $65,000 $395,000 $33,000

Communications $5,336,000 $1,821,000 $3,516,000 $71,000

Utilities $2,904,000 $1,140,000 $1,764,000 $81,000

Wholesale and Retail Trade $14,938,000 $2,812,000 $12,126,000 $31,000

Finance and Insurance $3,723,000 $340,000 $3,384,000 $71,000

Real Estate $15,723,000 |  $13,841,000 $1,882,000 $49,000

Personal & Repair Services $3,214,000 $1,474,000 $1,740,000 $32,000

Services to Dwellings / Buildings $768,000 $153,000 $615,000 $32,000

Business & Professional Services $8,636,000 $2,551,000 $6,084,000 $50,000

Eating and Drinking Places $4,378,000 $589,000 $3,790,000 $19,000

Automobile Repair & Service $2,151,000 $655,000 $1,496,000 $32,000

Entertainment Services $1,028,000 $283,000 $745,000 $35,000

Health, Educ. & Social Services $12,448,000 $1,532,000 $10,916,000 $46,000

Local Government $8,529,000 $0 $8,529,000 $48,000

Other $2,361,000 $840,000 $1,520,000 $34,000

$90,697,000 $29,684,000 $61,014,000 $40,000

Note: Business & professional services include architectural and engineering services. The "other” category consists mostly of
landscaping services, and the production of greenhouse and nursery products.

B. Local Government General Revenue by Type

Business Property Taxes $4,273,000 i Residential Permit / Impact Fees $0

Residential Property Taxes $0 [ utilities & Other Govt. Enterprises $2,996,000

General Sales Taxes $2,231,000 Hospital Charges $0

Specific Excise Taxes $101,000 Transportation Charges $10,000

Income Taxes $0 ¥l Education Charges $240,000

License Taxes $14,000 N Other Fees and Charges $1,457,000

Other Taxes $325,000 Nl TOTAL FEES & CHARGES $4,703,000

TOTAL TAXES $6,944,000 N TOTAL GENERAL REVENUE $11,646,000




IMPACT OF BUILOING 1,000 SINGLE FAMILY HOVIES IN POUGHKEEPSIE, NY
PHASE llF-ONGOING. ANNUAL EFFECT THAT OCCURS BECAUSE UNITS ARE OCCUPIED

"#$%E&' (#)* &Y+, #'*-#.%/0#/1#)*-20344
# # "aons | P
# $968/(#5206*,00 0. >2+1 4H%2H

0 ] il \ral .
)-203414 $O6&(H)* Q%6 Ht Owners’ i_/;i‘,gizgdoi ggg?égg ;i# $I6&'(#.9%/0
&%+, # : SoF | 02u00a3 1

@%+0342836%* ADGGCF# AHCEFGCE|  AEGCFH

J*2?'8&3246*8# AKCFI%FJ AHCFR# AKCFFRH AEKCFFH

#
L4"0:%43' 3694 AHGECF# ABECFF# AHMFCFF  AINCFF#

#
@Y%++ 2683690 ABCNHFCE| ADDECF¥ AHCGBNCE  AGHCFR

#
036(636.0 AHCNBICF# ANINCFRF AKDDCF¥  ADHCFE

#
TP 0 #*-4Q 36(HLA-, # AGCGDHCF ~ AHCENMCH ANCIHNCRF  AIHCFFF

#
<6024 G, # ABCEDBCH| ABBGCF¥ ABCBMMGCE  AGFCFH

#
Q/(#R03'3# AECGIDCRF ~ AECHGHCH AMNGCRF ~ AEKCFF#

#
S,4006% (#:#Q,'64#9,4T6& AHCIBDCFH ANFKCFH AGHKCFF  AIBCFF¥

#
9,4T68,043%# UV, ((6*80#W#526(-6* AEBHCFFR ADECFF AIIGCFFR|  AIBCFFF

#

#
R'36*8#*-#UAG*X6*84S (&40 ABCBKICF# AIFDCFF# AHCKDECR| ~ AHKCFH

#
123%+06/6( 4Q,'64#:#9,4T6& AHCFGECE AIBGCFR# AGEGCF#  AIBCFF¥

#
R*3.43'6*+ *3#9 4T6&.& ANNKCFF AHDICFFRF ABDMCFF AlICFFR#

#
Y, (3PCHR-2&" #:#9%&6 (#9,4TBE.0 AMCDEFCE AGEBCF# AMCFKDCE|  AENCFF

#
$U0& (HZ%T 4%+ *3 AECMNMGH AR AECMNMGH AEDCFH

#
[3P,4# AHCDDBCE AGBHCF# AHCHNHCHF AlICFFR#

AEECHDKCH AHBCMGEGH AIHCNHMCEH! AEFCFFH

Note: Business & professional services include architectural and engineering services. The "other” category consists mostly % 2%
(*-0& :67840,4T6&, OCH *#3P, #,4%-2&36%*#% 2#84,, *PU620,#"*-#*240,41#:4%#2 &30

5"H#S%& (HZ%T ,4*+ *3#Z * 4'(#Q,T,*2 #/1#L1;, #
H
4 O9RQ#<RRI#:#@Y!QZRI]

5206*,00#S4%:;,431#L'0 ABCFEMCRE () 06-,*36'(#S,4+63#WH)+; &3#<,, 4#

# H#

Q,06-,*36'(#S4%;,431#L" 9 ADCHGKCEN 036(636,04:#[3P,44Z%T3"#R*3,44460
73

Z* 4 HO'(0#LN0  #
#

9;,&6?76&#R"N&60,#L'#0
73

)*&Y%+ HL'N0 #

#

$6&,%0,#L",0 #

#
[BP,4#L'0 #

#[LISHLN\RO #




THE VIETRDO AREA
IMPACT OF
HOME BUILDOING IN
DUTCHESS AND
ORANGE COUNTIES. Y

INCOME, JOBS. AND

BACKGROUND
AND A BRIEF
DESCRIPTION OF
THE MODEL USED
TOESTIMATE THE
ECONOMIC
BENEFITS




The Housing Policy Department of the National Association of Home Builders (NAHB) maintains
an economic model that it uses to estimate the local economic benefits of home building.
Originally developed in 1996, the model was at first calibrated to a typical metropolitan area
using national averages, but from the beginning was capable of being adapted to a specific local
economy by replacing key housing market variables. The initial version of the model could be
applied to single family construction, multifamily construction, or a combination of the two.

In March of 1997, NAHB began customizing the model to various areas around the country on a
routine basis, primarily at the request of its local affiliated associations. As of January 2008, the
Housing Policy Department has produced over 500 of these customized reports analyzing
residential construction in various metropolitan areas, non-metropolitan counties, and states
across the country (see map below).

Areas Covered by NAHB Local Impact Studies
The darkest shading indicates studies that covered metro areas and non-metro counties; the
somewhat lighter shading indicates studies that were produced for an entire state.

The reports have analyzed the impacts of specific housing projects, as well as total home
building in areas as large as entire states. In 2002, NAHB developed new versions of the model
to analyze active adult housing projects and multifamily development financed with the Low-
Income Housing Tax Credit. In 2005 a version of the model that analyzes residential remodeling
was added to the mix.



Results from NAHB’s local impact model have been used by outside organizations such as
universities, state housing authorities and affordable housing agencies:

2 The Shimburg Center for Affordable Housing at the University of Florida used results
from the NAHB model to establish that “the real estate taxes paid year after year are the
most obvious long-term economic benefit to the community. Probably the second most
obvious long-term economic benefit is the purchases made by the family occupying the
completed home.” [www.shimberg.ufl.edu/pdfs/Newslett-June02. pdf]

2 The Center for Applied Economic Research at Montana State University used “results
from an input-output model developed by the National Association of Home Builders to
assess the impacts to local areas from new home construction.” The results show that
“the construction industry contributes substantially to Montana’s economy accounting for
5.5 percent of Gross State Product.”

www.msubillings.edu/caer/The%20Impact%200f%20Home%?20Construction%20in%?20 |

Montana.pdf

2 The Housing Education and Research Center at Michigan State University also adopted
the NAHB approach: “The underlying basis for supporting the implementation of this
[NAHB] model on Michigan communities is that it provides quantifiable results that link
new residential development with commercial and other forms of development therefore
illustrating the overall economic effects of residential growth.”
[www.canr.msu.edu/cm/herc/h5over.html|

2 The Center for Economic Development at the University of Massachusetts found that
“Home building generates substantial local economic activity, including income, jobs, and
revenue for state and local governments. These far exceed the school costs-to-property-
tax ratios. ...these factors were evaluated by means of a quantitative assessment of data
from the National Association of Home Builder’s Local Impact of Home Building model”
[www.donahue.umassp.edu/publications/housing/7-economicco.html|

<2 Similarly, the Association of Oregon Community Development Organizations decided to
base its analysis of affordable housing on the NAHB model, stating that “This model is
widely respected and utilized in analyzing the economic impact of market rate housing
development,” and that, compared to alternatives, it “is considered the most
comprehensive and is considered an improvement on most previous models.”
[www.aocdo.org/docs/EcoDevoStudyFinal. pdf]

2 The Boone County Kentucky Planning Commission included results from the NAHB model
in its 2005 Comprehensive Report. The Planning Commission used values from the
impact model to quantify the increase in local income, taxes, revenue, jobs, and overall
local economic impacts in the Metro Area as a result of new home construction.
[http://www.boonecountyky.ora/pc/2005CompPlan.aspxv]



http://www.aocdo.org/docs/EcoDevoStudyFinal.pdf
http://www.boonecountyky.org/pc/2005CompPlan.aspxv
http://www.shimberg.ufl.edu/pdfs/Newslett-June02.pdf
http://www.msubillings.edu/caer/The%20Impact%20of%20Home%20Construction%20in%20Montana.pdf
http://www.msubillings.edu/caer/The%20Impact%20of%20Home%20Construction%20in%20Montana.pdf
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The NAHB model is divided into three phases. Phases I and II are one-time effects. Phase I
captures the effects that result directly from the construction activity itself and the local
industries that contribute to it. Phase II captures the effects that occur as a result of the wages
and profits from Phase I being spent in the local economy. Phase III is an ongoing, annual
effect that includes property tax payments and the result of the completed unit being occupied.
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include on-site and off-site construction work as well as jobs
generated in retail and wholesale sales of components,
transportation to the site, and the professional services required to
build a home and deliver it to its final customer.
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406811 1 7**.%!$-.1%&132+&%G This generates additional income for local
8299,&1:::&+0 residents, which is spent on still more locally produced goods and

services, and so on. This continuing recycling of income back into
the community is usually called a 5/,029,2&1 or 1299, &ffect.
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O#&I#*5& A&2-7"*++/92&.G A household moving into a new home
generally spends about three-fifths of its income on goods and

"48%&I"(1 | services sold in the local economy. A fraction of this will become
< 7*2.7=] | income for local workers and local businesses proprietors. In a
S /81840 typical local area, the household will also pay 1.25 percent of its

income to local governments in the form of taxes and user fees, and
a fraction of this will become income for local government
employees. This is the first step in another set of economic ripples
that cause a permanent increase in the level of economic activity,
jobs, wages, and local tax receipts.



Modeling a Local Economy

The model defines a local economy as a collection of industries and commodities. These are
selected from the detailed benchmark input-output tables produced by the U.S. Bureau of
Economic Analysis. The idea is to choose goods and services that would typically be produced,
sold, and consumed within a local market area. Laundry services would qualify, for example,
while automobile manufacturing would not. Both business-to-business and business-to-
consumer transactions are considered. In general the model takes a conservative approach and
retains a relatively small number of the available industries and commodities. Of the roughly
600 industries and commaodities provided in the input-output files, the model uses only 87
commodities and 89 industries.

The design of the model implies that a local economy should include not only the places people
live, but also the places where they work, shop, typically go for entertainment, etc. This
corresponds reasonably well to the concepts of Metropolitan Statistical Areas and Metropolitan
Divisions, areas defined by the U.S. Office of Management and Budget based on local
commuting patterns. Outside of these officially defined metropolitan areas, NAHB has

"B Y& () #(*(+,- #.(/&00(-1-*00. (1*#&12.(#)"(%,!"031($"4-&$" %" #15((

For a particular local area, the model adjusts the indirect business tax section of the national
input-output accounts to account for the fiscal structure of local governments in the area. The
&'2,$%*#&,"(-1"(#,(!,(#) &1 (+,%"1(6$&%*$&0.(2%,%(#)" (7585(9"1-1(:-$"*-31(9™1-1(,2(
Governments. Wages and salaries are extracted from the employee compensation section of the
input-output accounts on an industry-by-industry basis. In order to relate wages and salaries to
employment, the model incorporates data on local wages per job published by the Bureau of
Economic Analysis.

Phase I: Construction

In order to estimate the local impacts generated by home building, it is necessary to know the
sales price of the homes being built, how much raw land contributes to the final price, and how
much the builder and developer pay to local area governments in the form of permit, utility
connection, impact, and other fees. This information is not generally available from national
sources and in most cases must be provided by representatives from the area in question who
have specialized knowledge of local conditions.



SUMMARY OF PHASE I
VALUE OF CONSTRUCTION
INPUTS: SERVICES PROVIDED AT CLOSING

PERMIT/HOOK-UP/IMPACT FEES
(Info Obtained From Local Sources)

v

MODEL OF THE LOCAL ECONOMY

v

INCOME FOR LOCAL RESIDENTS

TAX/FEE REVENUE
FOR LOCAL GOVERNMENTS

OUTPUTS:

The model subtracts raw land value from the price of new construction and converts the
difference into local wages, salaries, business owners’ income, and taxes. This is done
separately for all 95 local industries. In addition, the taxes and fees collected by local
governments during the construction phase generate wages and salaries for local government
employees. Finally the number of full time jobs supported by the wages and salaries generated
in each private local industry and the local government sector is estimated.

Phase II: The Construction Ripple

Clearly, the local residents who earn income in Phase I will spend a share of it. Some of this

will escape the local economy. A portion of the money used to buy a new car, for example, will
become wages for autoworkers who are likely to live in another city, and increased profits for
stockholders of an automobile manufacturing company who are also likely to live elsewhere. A
portion of the spending, however, will remain within, and have an impact on, the local economy.
The car is likely to be purchased from a local dealer and generate income for a salesperson who
lives in the area, as well for local workers who provide cleaning, maintenance, and other
services to the dealership. Consumers also are likely to purchase many services locally, as well
as to pay taxes and fees to local governments.

This implies that the income and taxes generated in Phase I become the input for additional
economic impacts analyzed in what we call Phase II of the model. Phase II begins by estimating
how much of the added income households spend on each of the local commodities. This
requires detailed analysis of data from the Consumer Expenditure (CE) Survey, which is
conducted by the U.S. Bureau of Labor Statistics primarily for the purpose of determining the
weights for the Consumer Price Index. The analysis produces household spending estimates for
55 local commodities. The remainder of the 87 local commodities enter the model only as
business-to-business transactions.



SUMMARY OF PHASE II

LOCAL INCOME & TAXES
FROM PHASE |

v

SPENDING ON
LOCAL GOODS AND SERVICES ‘
Consumer Expenditure Survey
(U.S. Bureau of Labor Statistics)

v

’ MODEL OF THE LOCAL ECONOMY

v

OUTPUTS: LOCAL INCOME & TAXES

INPUTS:

The model then translates the estimated local spending into local business owners’ income,
wages and salaries, jobs, and taxes. This is essentially the same procedure applied to the
homes sold to consumers in Phase 1. In Phase II, however, the procedure is applied
simultaneously to 56 locally produced and sold commodities.

In other words, the model converts the local income earned in Phase I into local spending, which
then generates additional local income. But this in turn will lead to additional spending, which
will generate more local income, leading to another round of spending, and so on. Calculating
the end result of these economic is a straightforward exercise in mathematics.

Phase III: The Ongoing Impacts

Like Phase II, Phase III involves computing the sum of successive ripples of economic activity.
In Phase III, however, the first ripple is generated by the income and spending of a new
household (along with the additional property taxes local governments collect as a result of the
new structure). This does not necessarily imply that all new homes must be occupied by
households moving in from outside the local area. It may be that an average new-home
household moves into the newly constructed unit from elsewhere in the same local area, while
average existing-home household moves in from outside to occupy the unit vacated by the first
household. Alternatively, it may be that the new home allows the local area to retain a
household that would otherwise move out of the area for lack of suitable housing.

In any of these cases, it is appropriate to treat a new, occupied housing unit as a net gain to the
local economy of one household with average characteristics for a household that occupies a
new home. This reasoning is often used, even if unconsciously, when it is assumed that a new

6
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Home building generates local economic impacts such as income and jobs for local residents,
and revenue for local governments. It also typically imposes costs on local governments—such

as the costs of providing primary and secondary education, police and fire protection, and water

and sewer service. Not only do these services require annual expenditures for items such as
teacher salaries, they typically also require capital investment in buildings, other structures, and
equipment that local governments own and maintain.

This report presents estimates of the metro area impacts of home building in the Poughkeepsie,

New York metropolitan area. The report presents estimates of the impacts of building 1,000
single family homes, representative of the homes built in the metro area in 2008.

The local economic benefits generated by this level of home construction activity are reported in
a separate NAHB document.® This report presents estimates of the costs—including current and
capital expenses—that new homes impose on jurisdictions in the area and compares those costs

to the revenue generated. The results are intended to answer the question of whether or not,
from the standpoint of local governments in the area, residential development pays for itself.

Figure 1.

Poughkeepsie-Newburgh-Middletown, New York MSA
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1“The Metro Area Impact of Home Building in Dutchess and Orange Counties, NY: Income, Jobs and
Taxes Generated,” completed by NAHB in February 2009.



The comprehensive nature of the NAHB model requires a local area large enough to include the
labor and housing market in which the homes are built. The local benefits captured by the
model, including revenue generated for local governments, include the ripple impacts of
spending and taxes paid by construction workers and new residents, which occur in an
economic market area. For a valid comparison, costs should be calculated for the same area.

A local labor and housing market generally corresponds to a Metropolitan Statistical Area (MSA)
as defined by the U.S. Office of Management and Budget (OMB). Based on local commuting
patterns, OMB has identified the Poughkeepsie-Newburgh-Middletown MSA as a metro area
consisting of two counties (Dutchess and Orange) in New York (see Figure 1). In this report,
wherever the terms local or Poughkeepsie are used, they refer to the entire metro area.

Costs Compared to Revenue

This section summarizes the results for single family construction only. The relevant
assumptions about the single family homes being built in the Poughkeepsie metropolitan area
(including their average price, property tax payments, and construction-related fees incurred)
are contained in the separate NAHB report, 7he Metro Area Impact of Home Building in
Dutchess and Orange Counties, NY: Income, Jobs and Taxes Generated.

@ In the first year, the 1,000 single family homes built in the Poughkeepsie MSA result in
an estimated
2 $35.9 million in tax and other revenue for local governments,?
2 $4.0 million in current expenditures by local government to provide public
services to the net new households at current levels, and
2 $31.4 million in capital investment for new structures and equipment
undertaken by local governments
The analysis assumes that local governments finance the capital investment by
borrowing at the current municipal bond rate of 4.40 percent.’

In a typical year after the first, the 1,000 single family homes result in
2 $14.3 million in tax and other revenue for local governments, and
< $8.0 million in local government expenditures needed to continue providing
services at current levels.

The difference between government revenue and current expenditures is defined as an
I"#$%&'()*+,-%ft.-,/0+H is assumed that the operating surplus is used first to service and
then to pay down the debt, all debt incurred by investing in structures and equipment at
the beginning of the first year can be entirely paid off by the end of the second year.
After that, the operating surpluses will be available to finance other projects or reduce

2 This assumes that homes are occupied at a constant rate during the year, so that the year captures
one-half of the ongoing, annual revenue generated as the result of increased property taxes and the new
residents participating in the local economy.

® The analysis assumes that there is currently no excess capacity, that local governments invest in capital
before the homes are built, and that no fees or other revenue generated by construction activity are
available to finance the investment, so that all capital investment at the beginning of the first year is
financed by debt. This is a conservative assumption that results in an upper bound estimate on the costs
incurred by local governments. For information about the particular interest rate on municipal bonds
used, see page 2 of the technical appendix.
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Figure 2.
Costs Compared to Revenue
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Method Used to Estimate Costs

A/$'1$!/0;")0*'$%!31"1365'407"4'509$*61$6!*$9$68%$'5$6$*"1$;'<-'/01$'<834;365'3% '$#:4"363$;
36'/$'B(CD';0781%$6!%." A/SESI*0(*$"F1."7!"0)'CO1$'DE34;,36536" G8!7/$%% "6, H*'65%'
108613%% BIK'F6701%.'L0<% "6, A"#$% ' M$6$*"1$"6;' NAHB’s Local Impact of Home Building
EO$4KA$7/637"4'G0781$6!"130&" AlI3%'%$7!306";$%7*3<$%'/02'70%!% 18I &'

AI$5$6$*"4™::*0"7/'3%'10"%%81$'407"4'N8*3%;37!306%'%8::4-*$%3;$6!%'0)'6$2'/01$%'23!/'/$'
%"1$'%$*937$%'!/"I'//$-'78**$6!4-'*093;$.'06™9$*"5$."10'0778:"6!%'0)'$#3%!365'%!*87!8*$%&"A/$'
"1086!"1/""'6-'N8*3%;37!1306'%:$6;%'3%"'9"34"<4$")*01''|$6%8%'0)' M09$*61$6!%.'2/$*$"'44'
863!%0'0)'509$*61$6!'36'/$'O&P&*$:0*I'436$'3!$1'$#:$6%$%. *$9$68$%."6;'36!$*509$*61$6!"4'
1*"6%0)$*%'067$'$9$*-)39%'-$"*%0'10'1/$'M09$*61$6!%'G393%306'0)'1/$'O&P&'1$6%8%'D8*$"8&"1$6%68%'
0)'M09$*61$6!%™77086!%'7"6'<$"55%$5"1$;)0*'$9$*-'407"4'509$*61$6!'36'/$" QO85/R$$:%3$
1$1*0"*$""6;'1/$6'8%$;'10":*0;87$'10!"4™668"4'$#:$6%0$%' :$*/08%365'8631=A"<4$'+@&

B0!'"%8*:*3%3654-."70%!":$*/08%365'863!'9"*3$%'%8<%!"6!3"44-"7*0%%'/$'1"NO*'%$*937$'7"1$50*3$%&"

S;87"1306"77086!%")0*'1/$'4"*5$%!'%/"*$'0)"'668"4'$#:$6%$%.'<8!'l/$'%/"*$')0*' 13%7$44"6$08%'
5$6$*"'4509%$*61$6! ')867!306'3%"4%0'T83!$'4"*5$&""

1



I"H#$%&' (&
N $&+,,-"$&.)/"$&0)1%2,3%, *&456%, 7% RO D, $%6&; 3935 79,:8&>,9*8&
2,80 ABE)$$ 278

Education

Police Protection

Fire Protection

Corrections

Streets and Highways

Water Supply

Sewerage

Recreation and Culture

Other General Government

Public Transit

&
E,&F%2919,:&*G%&"#) 1%&Y% T*I3NATREBS<&" F&T%1%2": %&Y%56%, 7%7&" 2%&"$$)/"*Y%F &# T%FE&),&
"$%$),78)I&I"%28&/), 7-3%F &6%2&F"<&#<&T9,:$%8&1"39$<&" F&3-$*97"39$<&G)-7%G)$F 7 (&&8*2%%*7&" F&
GO:GI"<&Y%56%, 7%7&"2%6&"$$)/" Y F &#"T%FE&),&"1%2": %&, -3#%28)J&1%GI/$%&*29678&:%,%2"+%F &), &
1%606KF"<7(&&4F-1"*9), 897 &"SHIF &#" TUF &), &"1%2":%&, -3#%2&)I&IGISF 2%, &": % &L &*G2)-:G&'B(&&IG%&
)*G%28:)1%2,3%,*&7%219/%7 &$97*%F &9, &I"HSY6& &"2%6&" T7-3%F&*)&#%6862)6)2*9),"$&*)&6)6-$*9),H&7)
NT*7&"TT)I9"%F&I*G&*G)T%&T%219/%7&"2%&"$$)/" % F&#"TY%F &), &G)&7 % G)$SF&TIMYb(

&

1G%2%8&."2%8& 7% 19)2B&B2%7%,*&9,83) 7*&6"2*7&)I&*G%&/)- *2<&*G"*&* Yo, F&*)&2%F-/%E&YoF-/"+9), &
9%56%, 7%7&6%28&G)-79,:&-,9*(&&!G%&I927*8&978&*GY%&"1%2": % &, CRHHE RIUFRERH BN K6 2%67%,*&9,&
*GY%&-,9%7(&&+//)2F9,:&*)&*GY%&+3%29/",&=)-79,:&8-21%<HE&*G%2%&ITH&),&" 1% Q&R H<& " &$9**$

), %&7/G)) KD %F&/GISF&I)28%1%2<&*)&G)-7%G)SF789,8*G%E&>(8(88&!GY6&, -3#%62897&"#)-*&A(P&6%2&
G)-7%G)$F&J)2&79,:$%81"39$<&" F&-,F%28&A(N&BY%28G)-7%G)$F&I)283-$+9]"39$< (&&8)&YoF-/"+9),&/) 7*7
6%28&G)-79,:&-,9*&"2%8%$)1%28*G",&/) 7*786%286-69SHE 7936 $< SHUITEINRTRULTS" &), %&6-69$&6%2&
G)-7%G)$F&&

&
Q%<),F&*G"*H&"&7G"2%8&)J&G)-7%G)$F78*<69/"$$<& 7%, F&*G%9I2&/GISF2%, &*)&6291"*%&7/G))$7 (&&+H
*GY&R"*9),"$&S%,*%28.1)2&4F-/"*9) &8*"+97+9/7&?RSA8DHE*G%&7 G "2%&97& @ (P&BYFABE*&)J&"$$&7/G
IGO$F2%,&,"+9) $%(8&+7&6-#$9/&3),9%7&" 2%81%2<&2"2%$<&-TYF &*)&6"<8&J)2&6291"+%6&9, 7*2-/*9) H&*C
*0/h, F7&%)&J-2*GY%2 8 2% FO@EBF#$9/87/G))$89656%, 7% THE"$*G)-: G&*GY&I5*0b, *&*)&IGIIGE*G &) /-27&
1"29%78&J2)3&6%"/%8&+)&6$"1%(&&U)2%) 1%2H&"/)2F9,:8*)&*GY%E&RS48&." )* GYb 2N F6%21%, *&)

"*9), I9F%H&": %7 &LE&*)& VHEIN*G&"&: 2" F%&UW-91"$%, *&)J&K O, F%2:"2*%,&*G2)-:G&:2"F%& @H&E"2%&
G)3%7/G))$%FHE&IGO/G&I-2*GY%2&" [*78&*)&2%F-1%&*G%&/) 7*&) J&6-H$IILYEE-1"*9) (8 &&&&EEE

NE,J)23"49), &"#)-*& 1% G /$Y6&* 2967 &/)3% 7 &IDGRIY6, %62 BN&6-#$97 GUF&H<&*GU&E, T+9*-*06&)J&I2" 76)2*"*0), &
4,:9,%%27(8B,8)23"%9),&"H#)-*&I"*%2&1), 7-36%9),&/)3%78I2)3& + "$<7978)I&E-33%28X %" K&EY "*%62&

C9%3" F7H&T*-F<&- F%2*"K%,&#<&*G%&S9*<&)J&Y%7*39, 7*%2HE&S)$)2"F)&C%6"2*3%, *&) &Y "*%28Z%7)-2/%7&" F
+W-"/2" JHHEE, /(&Y "*%2&4,:9,%%29,:&" F&U" ":%3%,*(&&E,J)23"+9),&"#)-*&G)- 7% DBPEZ" F&,-3#%28)J&
IGO$F2%,8/1)3%78J2)3&*G%&+3%29/",&=)-79,:&8-21%<H&/),F-*%F&#<&*GY%&>(8(8&S%, 7-7&Q-2%"-&J)2&*G%&
C%6"2*3%,*&)J&=)-79,:&" F&>2#" &C%1%$)63%, *(



Finally, state governments typically pay for some public school expenses in the form of
intergovernmental transfers. In the latest Census of Governments, local governments in
aggregate across the Poughkeepsie metro area spent a little under $1.3 billion in current
expenses on education. However, 54 percent of this was offset by $690 million in state-to-local
intergovernmental transfers for education.

In addition to current expenses, providing services to residents requires that local governments
make capital expenditures for items such as schools and other buildings, equipment, roads, and
other structures.

Estimating capital costs is in general a more difficult and complicated problem than estimating
current expenses. The approach used here is to estimate a conventional economic model,
where costs are expressed as a function of labor and capital, with state level data.

(Information about state and local government capital in each state can be estimated through a
procedure that has been established over several decades in the technical literature on public
finance; see the technical appendix for details.) The results are then applied to a local area,
where information is available for every variable except capital. The local capital stock then
emerges as a residual in the calculation. Consistent with the approach used to estimate current
expenses, the amount of capital in each category is expressed as the amount necessary to
accommodate an average housing unit (Table 2).

Table 2.
Local Government Capital per Single Family Housing Unit
in 2008 Dollars

Schools $15,680
Hospitals $46
Other Buildings $4,199
Highways and streets $8,260

Sewer systems $1,271

Water supply $1,688
Other structures $14
Equipment $287

i

To implement these numbers, several conservative assumptions are made to avoid understating
costs. In contrast to the way current expenses were handled, intergovernmental transfers are
generally not taken into account here—it is assumed that local governments undertake all
capital investment without any help from the states. The exception is highways and streets, for
which the amount of current expenditures per dollar of capital is typically quite low. Itis
further assumed that none of this demand for capital can be met through current excess
capacity. Instead, local governments invest in new structures and equipment at the start of the
first year, before any homes are built. To the extent that this is not true—that, for instance,
some revenue from impact or other fees is available to fund part of the capital expenditures—
interest costs would be somewhat lower than reported here.
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Technical Appendix on Estimating Local Capital

This appendix explains the method used to estimate the age and dollar value of local
government capital by function (education, water and sewer services, etc.). The general
approach is to estimate economic relationships using state-level data and then apply
parameters from the state-level estimates to local data.

First, a cost share equation based on conventional production theory is described for the
structures associated with each function of government. In the equations age of capital is used
as a proxy for technologic change. Age of capital, in turn, is estimated as a function of
population growth.

The following derivations apply to any one of the ten categories of state and local government
capital' e.g., highways or school buildings! tracked in the Bureau of Economic Analysis (BEA)
wealth data files. For simplicity, the notation suppresses an explicit reference to capital type.
In cases where some detail of the model pertains to a particular type of capital or function of
local governments, the text will make that clear.

Let y = output; L= labor, w = the price of labor, and r = the price of capital, and consider a
general translog cost function:®

(1) ce= "o+ "win Wi + e TN Y+ T aet V2 " (I0 WP+ " In weln
+ V2 " (In 5"+ Ty In Wl Vet "IN eI Vit e eI Wit 1 @I 1
+ ",Vy (ln y/t) + "ya aitln yit+ "aa ait

In the case where the firm is a government, y; is essentially unmeasurable, so it seems
reasonable to assume linear homogeneity in output. This simplifies the translog specification
considerably:

(2) Ci= "g + "Wln Wi + ",-In Ly + In y/'t+ "a ait 1 ”WW (ln VV,'t)z+ erln M/,‘tln lit
” 2 ” ”n ” 2
+ ", (ln r/’l‘) + "wadieln Wit "z a@In ret Vs ai

Specification (2) still requires an estimate of In y#$$%&'()(*+$,--./0,1/&2$&3%$45(-5,*678%$9(::,$
generates the following two-equation system:

(3) s, = Wil /Cit:$<$.280:=<$.28; = "+ "y In Wi+ "y In re+ s @
(4)  skie=reke/Cir ;$<$.2$0:=<$.2% = "+ "y In W+ "IN+ " G

By estimating cost shares rather than the cost function itself, the ability to estimate “,, ”,, and
" .o (essentially nuisance parameters) is lost. Also lost is some precision, in the sense that a
lower-order approximation is being estimated.” The advantage is relief from the need to supply
values for the unobservable y;.

® See, for example, Walter Diew(*1$,26$>(**?$@,.(8SABCDEF+$GH. (1/J.($HK201/&2,.$H&*:8%$,26$L.&J,.$
MK*),1K*($M&26/1/&288déRometrica, 55, 43-68.

’ See Henri Theil, The System-Wide Approach to Microeconomics, University of Chicago Press, 1980,

page 151.



Economic theory implies several restrictions.

Symmetry: B,,is the same in both equations
Linear homogeneity in input prices: B,+ B, =1; V2 B+ Bur+ V2 B, =0; Bua + B-= 0.

The restrictions are imposed in the usual way. One of the factor prices (w;) is used as a
numeraire; and only one share equation (s, ) is estimated, leaving parameters of the second,
if needed, to be recovered by simple algebra. The resulting estimating equation is

(5) SLie= WieLig /(Wi Lie + it k) = Bu+ BurIn (Fie/ Wi) + Bua @+ ! (I

where I is a vector of indicator variables that may be added to equations for some
government functions to account for outliers among specific states and time periods. More
detail is provided when the regression results are discussed.

Model (5) can be estimated with any standard regression package, provided state-level annual
data for L, w, and rcan be specified. Series beginning in 1987 for the first two are available

from the Government Division of the U.S. Census Bureau. For r, standard practice is followed

by assuming cost of capital is the sum of three terms: maintenance (meaning, in this case, all
non-labor operating costs), interest, and depreciation.

(6) re= Xl Kie + @it "t

where x; is the difference between total current expenditures and labor costs, @;is an interest
rate for appropriate types of tax-exempt public-purpose government bonds, and “;is the
national depreciation rate from BEA's wealth accounts.

To estimate the cost share equations, the same annual interest rate series @ is used for all
states. Because the preferred series not available until 1990, two different sources are used to
construct the 1987-2001 annual interest rate series @, From 1987 through to the end of 1989,
the JP Morgan Revenue Bond Index (RBI) is used. The JP Morgan RBI data are monthly. An
annual interest rate is constructed by taking the average of the 12 monthly observations for
each calendar year.

From 1990 to the present the Merrill Lynch 20 Year AAA GO series is used. The Merrill Lynch
data are provided weekly. An annual interest rate is constructed by taking the average of the
52 observations in each calendar year.

To insure that there is no discontinuity in the series, the annual interest rate from the JP
Morgan RBI index for the years 1987 1988 and 1989 is multiplied by the average of the annual
ratio of the Merrill Lynch 20 Year AAA GO series divided by the JP Morgan RBI index the for the
years 1990 to the present. That ratio turned out to be 0.93. The reason the ratio is less than
one is largely because the Merrill Lynch index has a duration that is on average 5 years shorter
than the JP Morgan RBI Index.

The final index was chosen following consultation with bonds specialists at both JP Morgan and
Merrill Lynch. Although there are hundreds of thousands of unique muni-bonds, and most are
rarely if ever traded, the experts felt that a 20 year maturity seemed appropriate and that the

ML GO AAA series was probably best for this purpose.



In order to make the cost share equations operational, it's necessary to apportion equipment
among the other nine types of capital for which it's possible to approximately match capital with
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I'#$% &' () &&*%+,%--./0&*%-1$2-3&4/-2&56",%&781"2./0-
|

| Uy U wr ' wa I1 12 I3 Adj R?
Residential -0.5454 -0.1082 0.0051 0.1531  0.2150 453
! (.0001) (.0001) (.0158) (.0001) (.0001)

|

Education -0.3801 -0.1391  0.0156 .545
- (.0001) (.0001) (.0001)

|

Hospital 0.5682 -0.1413 -0.0247 -0.1793 .506
i (.0001) (.0001) (.0001) (.0001)

Qther Buildings 0.3970 -0.1655 -0.0368 784
; (.0001) (.0001) (.0001)

Streets & Highways -0.0345 -0.0723 -0.0110  0.2072 .598
| (.4529) (.0001) (.0001) (.0001)

Jonservation 0.1846 -0.0524 -0.0017 0.3443 -0.2017 0.1210 483
! (.0165) (.0001) (.6021) (.0001) (.0001) (.0001)

Sewer -0.4148 -0.0861 0.0018 522
! (.0001) (.0001) (.1985)

Water -0.0336 -0.1077 -0.0169 413
! (.5780) (.0001) (.0001)

Other Structures 0.2342 -0.1112 -0.0111  0.39629 566

! (.0021) (.0001) (.0004) (.0001)

!

I

I "#$5%0&'93&:0;.<"2/,&=", "#$%-&>/,&4/-2&56",%&781"2 ./0-

Capital type Variable Condition for I=1

Residential I1 state=AK
12 state=NY

H'ospital I1 state=AZ, NH, or VT

Streets & Highways I1 state=AK

Cbnservation I1 state=AK
I 12 state =NY or CT; or state=AZ and year < 1992
| 13 state=ID, MT, ND, or WY

Other Structures I1 state= NE, NY, or WA
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From data compiled by the Governments Division of the Census Bureau, and ratios employed by
BEA to analyze this data, the following can be computed for state /and £=1977,...,1999:

vn; = real investment in new assets state /in year &

ver = real investment in existing assets state /in year &

vy = real investment in state i in year £ = vng+ ves

Xy = current expenditures associated with the relevant type of capital state /in year &

From standard Census Bureau data it is possible to compute
! = population growth in the state relative to the national rate; i.e.,

"1
(* ) #,%
, _) i & i [
B g* +/‘t"l§

The starting point consists of initial end-of-year estimates of the real capital stock, &, ,
determined by allocating capital to each state according to its share of current expenditure, x;7;.
This procedure, the one employed for example by Holtz-Eakin (1993), is used here only for the
purpose of supplying initial values to be modified in subsequent iterations.

Perpetual inventory accounting can be used to calculate the following recursively for
t=1977,...,1999:

(10) Riwr = K (1-8 + Vira(1-,)°

This assumes that investment made during period t+1 depreciates an average of 6 months by
the end of the period. Then relative (to the national rate) net real rates of investment can also
be computed:

(11) O = &..—gNtl
The goal is to obtain estimates of parameters / ;and 0, in the following regression relationship:

J Q
(12) =X A4 2% 3.0,

11 qll

where Jis the longest lag considered and the D, are indicator (dummy) variables. The
hypothesis underlying this specification is that a state’s rate of investment (relative to the
national rate) is a function of past rates of its population growth (also relative to the national
rate), with indicator variables to account for anomalies in some states due to peculiarities that
are difficult to observe and quantify. Inspection of the pair wise correlations between - ;;and

! ; reveal that they begin to decline at or before the lag reaches eight years, depending on the
type of capital. Thus, model specification for each type of capital began by tentatively
considering population growth effects up to /=8. The final specification varies from case to
case.



As a practical matter, the final specifications employ averages of population growth rates lagged

over several years.

Over the course of several experiments, the sum of the coefficients on the

population variables never changed substantially when an average was substituted for a series
of individual lags. Coefficients on individual lags tended to fluctuate widely and lack statistical
significance, due to collinearity. The use of averages thus aids interpretation without impacting

the marginal impacts predicted by the equations in a meaningful way.

Three indicator variables were used in all but the hospital capital equation, which employed
four. In most cases, indicator variables flag relatively few states (Table A3).

Table A3: Indicator Variables for Relative Investment Rate Equations

5Z 8%0Q(+'0%+;L%;+(F

"#3$%"&'"%()*+, -./012345 -236245 -78945 -./0178945
5 /:$#<(=% 1>'91 r@> !g; AB>" | 0>D2>03
1512351 ADS 18>'7>'3->'
E O(F$G(=%%"&'H;$&GC$=)F ' b1 ' IB>'-/>'03 DA>'BJ>'CB>'
B>91
K /G;L"%$*="&'H;$&G$=)F 91 23>'DA>'BJ 1?7>' B>'93
27>'17>'67> 20>'1B>"-/>'
23>'37>'3-> 37>'N1>'A/>
*E#$%"&'H: = °@>'
M 2" F#3%"&'H;$&G3$=)F o1 NO>'D1>'82>' | 80>'CB>'93>' ’@>'B
9?2 9
P 8%0Q(+'H;$&G$=)F -1>'91 23>'A- 20
-1>'3?7>'AD>' | 20>'A/>'D2>'
""" =G'0o% 0
R 2$)QS",F"=G'O%+((%F 91 AB>D>'D/ OI>' B
T P=F(+U"06$*="V'-(U(&*#<(=% 23>91 2@>77>'AB W;Bff'\b
, " Lo et A?>'A->'DX>' \
WO(S(+'0,F%(<F'V'O%+;L%;+(F 1>'D1>'9? 89503593 ?20>'D!
| 1>'0->'
Y 9"%(+'O;##&,'"L$&$%S(F 18> ;f > 17>'D. -/>'D2
-l D/ D2

I"H$%8 %" () &S +($* &"-*&./*"0)$&'/8&0$1" % & 2$&.$3.$'4() & Yo $%'/358(66/4% "% 18.3/6%**&( &(%&

earlier date. If we assume that the World War II period was atypical and restrict ourselves to
post-war population data, an 8-year lag in (12) implies that 1954 is the first year for which we
can obtain state investment estimates. Hence, state capital stocks in 1953 are estimated by
allocating the national capital stock in that year according to its share of the U.S. population,
then estimating state investment in the years from 1954 through 1976 recursively according to

(13) lp,'t = /é),ﬂ (7+ N 50/'[‘)

where =, is estimated from (12). In words, (13) says that investment is enough to cover
depreciation, plus another term which is the net national rate of investment multiplied by a

relative factor specific to state i.

It is then possible to combine (13) with (10) to derive

estimates of the capital stock for the years 1954 through 1976 in most states. (Lack of
complete data for in earlier years pushes the first estimate for Alaska forward to 1962.)




In this way revised estimates &';7s are derived, and these can be used to restart the process by
repeating steps (10) through (13). This results in successively revised estimates &*;; and =/,
for £=1977,...,1999; parameters *,and 2'; V*;, for £=54,...,76; and K. This ends the first
iteration.

This process can be repeated until either a convergence criterion is satisfied. The particular
criterion used was an average absolute percentage change in the &7 no greater than 10™°
between iterations.

The procedure was carried out for all 10 BEA categories of state and local government capital.
Each of the ten equations converged in fewer than 10 iterations. The final estimates are shown

in Table A4.
Table A4. Final Regression Results: Dependent Variable=Relative Investment Rate
Equipment Residential Education Hospital Buildings nec
Iterations to Convergence 8 6 6 6 6
I"HS%& ()*(++" #&-,(."I"(#0+8&1234$%5(+67
Constant -0.2590 0.5460 -0.0227 0.3663 0.5439
(.0003) (.0001) (.8295) (.0001) (.0001)
Lagged relative population growth rates:
Population lag 1 0.4337 0.3852 0.1336
(.0001) (.0001) (.0001)
Population lag 2-5 0.1707 0.0662
0.0212 (.1225)
Population lag 2-8 0.6865 0.0961
(.0001) (.0002)
Population lag 6-8 0.0805 0.1270
(.0532) (.0009)
State indicator variables:
DVeryhi 5.6639 2.9842 7.2485 4.1282 1.7082
(.0001) (.0001) (.0001) (.0001) (.0001)
DHigh 1.2733 0.7862 1.6538 1.4240 1.3839
(.0002) (.0001) (.0001) (.0001) (.0001)
DLow -1.3392 -0.8119 -1.2254 -0.8407 -0.6383
(.0001) (.0001) (.0003) (.0001) (.0001)
DVerylow -1.7778
(.0001)
Adjusted R? 432 426 311 .323 402
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Then (13) is substituted into the average age formula and the capital factor is eliminated in
order to obtain

(amt—l +1) (1_ 5)"‘ 9. (5 + /Vf77mf)(1— 5)6

B o N o)

Equation (13) can be used to estimate =,, from local relative population growth factors /7.
Starting with the national average age for 1954 as initial estimate of the average age of the
capital stock in m, (15) can be applied to calculate a,, recursively for subsequent years.

The result is a recipe for estimating the age of the capital stock for a particular local area. To
be implemented, the recipe requires only data on local population growth.

Given the age estimate—along with estimates of the parameters 5, B4, and S,, from the cost
share equations, capital depreciation rates & from BEA, a current rate on tax-exempt bonds @,
, and values for w,,;, L., and x,,that can be obtained for any unit of government from data
bases maintained by the U.S. Census Bureau—capital 4 is the only unknown in the local cost
share equation

(16) [Wmt L mtt Xme + (¢mt+9ct) kmt]‘[ﬂw"' ﬂwr In ((th/kmt+ ¢mt+'§l‘)/ Wmt)

+ ﬂwa ame + pll-lmt] = Wt L e
However, it's necessary to account for the fact that capital in (16) consists of both structures
and equipment. Equations (7), (8), and (9) imply that

a -4 .
(18) Yme = [1+2(1-&) ™1-&) ™7

By using the 1998 state average value (.11642) for z, it's possible to compute vy, from BEA’s
depreciation rates and the estimated ages of structures and equipment. In turn, y,.can be
used to compute

(19) Amt= Amt s kmt,s/ kmt + dme e kmt,e/ kmt = Ymt Ame st (I'Ymt) dmt e

and

(20) ‘fmt = Ymet “;’t, s+ (1'Ymt) fl‘, e

for the blended age and depreciation rate of capital, respectively. Substitution into (16) yields a
formula that can be applied in practice:

(21) [Wml’ L e+ Xoe + (¢mt+ 'Ymtft, s+ (1'Ymt) ft, e) kmt]'[ﬁw"' ,Bwr In((th/kmt+ ¢mt+ Ymtft, st
(l'Ymt) é}, e)/ Wml’)]"'ﬁwa (Ymt dme st (1'Ymt) ame, e) + ﬂ[’-/mt] = Wt L e

This is the formula used to estimate 4, the dollar value of a particular type of government
capital in a particular local area. Because capital appears twice in the nonlinear expression, a
closed form solution for it does not exist. Finding the solution is a one-dimensional problem,
however, so &, can be recovered through elementary numerical methods.



