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 The difference between government revenue and current expenditures is defined as an 
“operating surplus.”  The first-year single-family operating surplus is large enough to 
service and pay off all debt incurred by investing in structures and equipment at the 
beginning of the first year by the end of the first year.  After that, the operating 
surpluses will be available to finance other projects or reduce taxes.  After 15 years, the 
homes will generate a cumulative $18.1 million in revenue compared to $12.1 
million in costs, including annual current expenses, capital investment, and interest on 
debt (Figure 2). 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Costs Compared to Revenue: Multifamily Construction 
 
This section summarizes results for multifamily construction.  As with the section on single-
family construction, the average characteristics of the units being built can be found in The 
Economic Impact of Home Building in a Typical Local Area: Income, Jobs and Taxes Generated. 
 

 In the first year, the 100 rental apartments built in a typical local area result in an 
estimated 

 $2.5 million in tax and other revenue for local governments, 
 $232,000 in current expenditures by local government to provide public 

services to the net new households at current levels, and   
 $1.6 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. 
 

 In a typical year after the first, the 100 rental apartments generate   
 $503,000 in tax and other revenue for local governments, and  
 $464,000 in local government expenditures needed to continue providing 

services at current levels. 
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Table 1.  
Total Annual Local Government Expenses per Housing Unit  

 Single-Family Multifamily 

Education $1,913 $1,147 

Police Protection $656 $497 

Fire Protection $319 $241 

Corrections $214 $162 

Streets and Highways $239 $183 

Water Supply $226 $118 

$497$497

http://www.huduser.org/periodicals/cityscpe/vol10num3/ch12.pdf
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To implement these numbers, several conservative assumptions are made to avoid understating 
the 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.  It is 
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. 
 
To compare the streams of costs and revenues over time, the analysis assumes that half of the 
current expenses and half of the ongoing, annual revenues are realized in the first year.  This 
would be the case if construction and occupancy took place at an even rate throughout the 
year.  Revenues in the first year also include all of the one-time construction impacts such as 
impact and permit fees.   
 
The difference between revenues and current expenses in a given year is an operating surplus.  
At the start of the first year, capital investment is financed through debt by borrowing at the 
current municipal bond interest rate,4 and the interest accrues throughout the year.  Each year 
after that, the operating surplus is used first to pay the interest on the debt, if any exists, then 
to pay off the debt at the end of the year.  Results for the 100 single-family homes are shown 
in Table 3, for the 100 multifamily units in Table 4, and for single-family and multifamily 
combined in Table 5.   
 
The difference between revenues (the third column) and all costs, including interest on the 
debt, is shown in the last column.  For either single-family or multifamily construction 
considered separately, as well as for the more realistic combined scenario that analyzes both 
types of constructions together, revenue net of costs and  0 Tc[( )] TJ
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Table 3.  Results for 100 Single-Family Homes 

Year 
Current 

Expenses 
Revenue 

Operating 
Surplus 

Capital 
Investment  

Start of Year 

Debt 
Outstanding 

End of Year 

Interest on 
the Debt 

Revenue Net 
of Costs and 

Interest 

1 331,800  3,866,000  3,534,200  2,385,700  0  89,000  1,059,500  
2 663,500  1,014,800  351,300  0  0  0  351,300  
3 663,500  1,014,800  351,300  0  0  0  351,300  
4 663,500  1,014,800  351,300  0  0  0  351,300  

5 663,500  1,014,800  351,300  0  0  0  351,300  
6 663,500  1,014,800  351,300  0  0  0  351,300  
7 663,500  1,014,800  351,300  0  0  0  351,300  
8 663,500  1,014,800  351,300  0  0  0  351,300  
9 663,500  1,014,800  351,300  0  0  0  351,300  

10 663,500  1,014,800  351,300  0  0  0  351,300  
11 663,500  1,014,800  351,300  32,200  0  0  319,100  

12 663,500  1,014,800  351,300  0  0  0  351,300  
13 663,500  1,014,800  351,300  0  0  0  351,300  
14 663,500  1,014,800  351,300  0  0  0  351,300  
15 663,500  1,014,800  351,300  0  0  0  351,300  

 

Table 4.  Results for 100 Multifamily Housing Units
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Technical Appendix on Estimating Local Capital  
Owned and Maintained by Local Governments 

 
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:5 
 
(1)   cit = β0 + βw ln wit + βr ln rit + βy ln yit + βa ait + ½ βww (ln wit)2+ βwr ln wit ln rit 
 + ½ βrr (ln rit)2 + βwy ln wit ln yit + βry ln rit ln yit + βwa ait ln wit + βra ait ln rit 
 + βyy (ln yit)2 + βya ait ln yit + βaa ait

2 
 
In the case where the firm is a government, yit is essentially unmeasurable, so it seems 
reasonable to  assume linear homogeneity in output.  This simplifies the translog specification 
considerably: 
 
(2)   cit = β0 + βw ln wit + βr ln rit + ln yit + βa ait + ½ βww (ln wit)2+ βwr ln wit ln rit 
 + ½ βrr (ln rit)2 + βwa ait ln wit + βra ait ln rit + βaa ait

2 
 
Specification (2) still requires an estimate of ln yit.  However, application of Shephard’s Lemma 
generates the following two-equation system: 
 
(3)     sL, it = wit L it /c it = ∂ ln c it /∂ ln wit = βw + βww ln wit + βwr ln rit + βwa ait 
(4)     sk it  = rit kt /c it   = ∂ ln c it /∂ ln rit  = βr + βwr ln wit + βrr ln rit + βra ait 
 
By estimating cost shares rather than the cost function itself, the ability to estimate β0, βa, and 
βaa (essentially nuisance parameters) is lost.  Also lost is some precision, in the sense that a 
lower-order approximation is being estimated.6  The advantage is relief from the need to supply 
values for the unobservable yit. 
 

                                                 
5 See, for example, Walter Diewert and Terry Wales (1987), “Flexible Functional Forms and Global 
Curvature Conditions,” Econometrica, 55, 43-68. 
6 See Henri Theil, The System-Wide Approach to Microeconomics, University of Chicago Press, 1980, 
page 151. 
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In the equations above, age of the capital stock appears as an explanatory variable.  This is not  
readily available, even at the state level.  A commonly used approach employs perpetual 
accounting, investment, and depreciation rates to base-year estimates.7  The procedure used 
here begins with that approach, but then relates the investment rates to population growth 
rates, one of the few items for which consistent time series are available for individual U.S. 
counties. 
 
From BEA national wealth data, the following are available or can easily be computed: 
 
ξ =  real annual rate of depreciation (defined broadly, as BEA does, to include a normal rate of 
obsolescence and retirement of assets) 

 = monthly depreciation rate, a simple algebraic transformation of ξ. 
Nt = real, net (of depreciation) rate of investment in year t, t=1946,…,2000. 

                                                 
7 As in Douglas Holtz-Eakin, “State-Specific Estimates of State and Local Government Capital,” Regional 
Science and Urban Economics, Vol. 23, No. 2, April 1993, pp. 185-210. 

ǃ w ǃ wr ǃ wa I1 I2 I3 Adj R
2

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

(.0001) (.0001) (.0001) (.0001)

Other 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)

Conservation 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)

Table A1.  Regression Results: Cost Share Equations

Capital type Variable Condition for I=1

Residential I1 state=AK

I2 state=NY

Hospital I1 state=AZ, NH, or VT

Streets & Highways I1 state=AK

Conservation I1 state=AK

I2 state =NY or CT; or state=AZ and year < 1992

I3 state=ID, MT, ND, or WY

Other Structures I1 state= NE, NY, or WA

Table A2: Indicator Variables for Cost Share Equations
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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 i and t=1977,…,1999: 
 
vnit  =  real investment in new assets state i in year t. 
veit  =  real investment in existing assets state i in year t. 
vit  =  real investment in state i in year t = vnit + veit. 
xit  =  current expenditures associated with the relevant type of capital state i in year t. 
 
From standard Census Bureau data it is possible to compute  

it = population growth in the state relative to the national rate; i.e., 
 

it =

1

11



 













 
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



i

it

i

it

it

it








 

 
The starting point consists of initial end-of-year estimates of the real capital stock, k0

i 76 , 
determined by allocating capital to each state according to its share of current expenditure, xi 77.  
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) k0

i t+1  = k0
it (1-ξ) + vit+1(1-)6

 

 
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) 0
i t = 

1

0

1

0

1 











 
t

it

itit N
k

kv 
 

 
The goal is to obtain estimates of parameters j and q 
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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).   

 
Given initial estimates, it’s possible to begin the perpetual inventory accounting process at an 
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)  v0
it  = k0

it-1 (ξ
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In this way revised estimates k1
i 76  are derived, and these can be used to restart the process by 

repeating steps (10) through (13).  This results in successively revised estimates k1
i t  and 1

i t  

for t=1977,…,1999; parameters 1
j and 1

q; v1
i t  for t=54,…,76; and k2

i 76.  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 ki 76  no greater than 10-10 
between iterations. 
 
The procedure was car






