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PREFACE

The research described in this report was undertaken to provide basic infor-
mation on the costs of maintaining and operating rental housing in New York City.
Its principal findings have already been put to use in Institute and HDA studies of
housing policy. This report assembles and documents those findings for future refer-
ence. It also demonstrates the usefulness of multiple regression analysis in sorting
out the effects of various factors that influence costs. Finally, it offers insight into
the current fiscal problems of the New York City Housing Authority.

I wish to thank the individuals in the New York City Housing Authority
who made this research possible. Harry N. Fialkin, chief, statistics division, William
K. Benson, chiet, accounting division, and Max Schreiber, director, design depart-
ment, provided access to Authority expense and project characteristic records. Jo-
seph Loughlin, assistant to the supervisory chief of technical services, explained the
Authority’s maintenance policy. Doris Silver, accounting division, and Stanley Pes-
kin, budget section, deserve special mention for the time and effort given to clarify-
ing the Authority’s accounting system.

Within the Institute my debt is equally large. Thelma Palmerio collected
the Authority’s records, successfully negotiated the intricacies of its accounting
system, and wrote the Appendices. Andrew Dedrick assembled the price inflation
data, constructed the summary indices used in this analysis, and wrote Section V.
The computer programming necessary to process the data and perform the regres-
sions was done by William Allen and John Derr. Finally, Ira S. Lowry’s guidance
and encouragement structured the entire project.
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SUMMARY

Maintenance ar.d operating expenses in New York City’s Federal Public
Housing projects are significantly affected by time and scale factors. Three time
factors—price inflation, project aging, and changes in quantity and/or efficiency of
service—and two scale factors-—project size and average unit size—account for 91%
of the variation in annual M&O expenses over the 1939-67 period.

Using the parameter estimates for the 1951-67 period, the longest period for
which detailed price inflation information is available, the specific effects on annual
project. M&O expense per unit are:

1.  Price inflation has caused a 3% increase per year.

2. Deterioration causes an average increase of 1.1% per year.

3. Changes in quantity and/or efficiency of service cause a 1.2%
increase per year.

4. A 10% increase in project size decreases expenses by 1.0%.

5. A 10% decrease in average unit size decreases expenses per
unit by 4.3%.

Aggregating the three sources of annual change in project expense, we see
that M&O expense is rising at the rate of 5.3% per year. That this is a very high
growth rate can be understood from the fact that over the same time period the
Consumer Price Index rose only 1.67% per year, and that the Authority’s rents rose
only 3% per year. These expense increases mean that either housing rents must
increase faster, or that new kinds of subsidy must be found.

As projects age, deterioration causes increased maintenance expenditures.
Operating costs are not affected by project age. For projects in our data base, the
average annual effect of project aging is a 1.1% increase in total M&O expense.
However, the effect of project aging is greater for young projects and smaller for
older projects. A good approximation is that the annual growth in M&O expense due
to project aging is equal to 10% divided by the project’s age in years.

For housing projects not yet built, scale economies offer some options for
expense reduction. Smaller unit sizes reduce per unit expense, but where family size
is not subject to alteration only project size remains as a cost reduction possibility.
Our data show that large-scale projects involve substantially lower expenses than



small-scale projects. The fact that there are no net economies of scale associated with
building size supports the theory that economies of scale in project size are due to
large maintenance and operating organizations rather than to a project’s physical
size. This, in turn, raises the possibility that creating large neighborhood mainte-

nance and operating organizations to serve existing housing could reduce M&O
costs.
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I. INTRODUCTION

This study analyzes factors affecting the cost of maintaining and operating
rental housing. Expense data from Federal Public Housing in New York City are
used to produce basic information about M&O costs in NYC’s multiple dwellings.
Specific questions raised by the study, not all fully answered, are: How important
are M&O costs in total costs? How fast are M&O costs rising? What are the reasons
for the growth? What level of M&O costs should be anticipated in the future? What
possibilities are there for reducing M&O costs?

RELEVANCE OF M&O COST ANALYSIS TO HOUSING POLICY

Maintenance and operating expense is one of the three major components
of housing cost, the other two being debt service (and return on invested capital) and
property taxes. Depending on the type of housing, M&O expense constitutes on the
order of one-third to one-half of total cost. (See Table 1.) Because M&O expense is
a major component of total cost, and because it is the component most completely
in the landlord’s control, the cost of M&O services plays a major role in housing
policy discussions.

Information about M&O costs is needed in housing policy discussions to
enable appropriate rent levels to be distinguished on the one hand from excessive
rent levels and on the other hand from inadequate rent levels. Criticism of rising
rents in the private sector must deal with the question of how fast the cost of M&O
services is rising. Conversely, in assessing the effects of rent control, a key issue is
the amount rent must rise to enable landlords to maintain housing quality in the
face of M&O price inflation and the fact that the need for maintenance increases as
buildings age. Where controlied rents are inadequate, the argument goes, a rational
landlord will seek to disinvest in housing by the only means available to him—
undermaintenance. When setting rents in city-owned or city-sponsored housing, the
cost of M&O services is frequently the most troublesome component, primarily
because continual cost increases are difficult to accommodate since rent levels are
politically difficult to revise. Finally, in discussions of rent supplements and other



Table 1

COMPOSITION OF ANNUAL HOUSING COST

Federal Public Housing | Rent-Controlled Housing
Component $ per Unit | Percent $ per Unit| Percent
M&0 expenses 7892 53 445° 32
Debt service and d
return on capital 586: 40 613 44
Property taxes 60 4 300 22
Replacements,
improvements 44 3 26 2
Total cost 1479 100 1384 100

SOURCES: New York City Housing Authority, Consolidated Financial
Statement, 1967, Tabulations by New York City/Rand Institute of data
furnished by the Office of Rent Control on 145 rent-controlled build-

ings that submitted applications for hardship rent increases during
1966-67.

NOTE: Applications for hardship rent increases require that a
building be free of housing code violations and tend to involve build-
ings that are younger than the average rent-controlled building. So,
from the viewpoints of maintenance standards and housing age, build-
ings that applied for hardship rent increases are an appropriate sample

of rent-controlled housing to use in this comparison with public
housing.

&Includes cooking gas and electricity for individual apartments.

bExcludes cooking gas and electricity metered to individual
apartments.

paid by Federal government; not included in tenant's rent.
dReturn after hardship rent increase granted.

ePayments in lieu of taxes.

subsidy programs, along with the question of ability to pay, the question of how
much adequately maintained housing should cost must be answered.

The cost of M&O services also plays a major role in those housing policy
discussions that seek ways to reduce rents, or at least to reduce the amount of
projected increases. Since M&O services account for such a large part of rent, the
hope is frequently expressed that revision of housing’s physical design and/or man-
agement organization can produce M&O economies.



RELEVANCE OF THIS STUDY

There are two very different possible approaches to the study of M&O costs.
One is the engineering approach where each detailed M&O category is analyzed to
obtain estimates of the cost of its required labor and material inputs. Then the
component costs are added to produce estimates of the costs in M&O summary
categories and total M&O cost. The second approach is statistical. Expense experi-
ence for a large number of years in a large number of housing projects with varying
characteristics is analyzed to directly detect the effect of explanatory variables on
aggregate M&O costs. The second approach is the one adopted for this study, since
the required data were available in the files of the New York City Housing Au-
thority. The first approach was rejected as requiring an impractical amount of data
collection and engineering analysis before it could hope to be as fruitful as the
second.

The expense data of the New York City Housing Authority are the best
available to cast light on maintenance and operating expenses via the second study
method. The Authority’s data file offers a long time series, many projects of varying
ages and varying sizes, consistent M&O categories for the different projects (with
relatively few category changes over time), and accurate cost reporting. In addition,
the Housing Authority has a “good-as-new” maintenance policy which makes their
data especially meaningful.* Most other data files only tell us what was spent, and
there is no way to tell how well the housing was maintained at the observed expendi-
ture rate.

Information on housing maintenance and operating expenses in NYC (or
elsewhere) is amazingly hard to come by. The Institute of Real Estate Management
annually compiles nationwide’ reportst of expense experience in apartment build-
ings, but its NYC sample is very. small—only five buildings in 1967. An Urban
Institute study by Frank de Leeuwd reaches conclusions about factors affecting
annual costs in public housing that are similar to this study’s findings. However, his
data base consists of aggregated data from 23 cities among which NYC, because of
its size, is an atypical data point. Leo Grebler’s 1955 study* *of NYC housing expenses
has an-impressively long time series, 1921-50, and documents several interesting
phenomenas, e.g., deferral of maintenance in periods when the rental market was
slack. However, Grebler made no attempt to separate out such causes of expense
variation as price inflation and aging. Also, generalizing from his time series beyond
the depression and war years is difficult. Finally, George Sternlieb’s current studyff

*See Appendix B for a description of Housing Authority maintenance procedures.

T Experience Exchange 1967, Apartment Building Income Expense Analysis, Institute of Real
Estate Management, Chicago, 1967.

1 Operating Costs in Public Housing: A Financial Analysis, The Urban Institute, Washington,
D.C., 1970.

** Experience in Urban Real Estate, Columbia University Press, New York, 1955.

TtThe Urban Housing Dilemma, Department of Rent and Housing Maintenance, New York,
1970.



of rent-controlled buildings in NYC contains expense information by building type,
but it does not have time series.

Although public housing provides the best source of data, we are primarily
interested in obtaining conclusions about M&O costs that are valid for rental hous-
ing in general. The question of transferability cannot be definitively answered, but
there seems little reason to believe that price inflation, cost increases due to aging,
and scale economies affect public housing differently from other housing. Therefore,
the influence of time and scale factors on M&O costs discovered with public housing
data should be applicable to other types of housing. However, the absolute level of
M&O costs presumably depends on housing design characteristics, maintenance
standards, and tenant characteristics. Since these elements vary among sectors of
the housing market, M&O cost projections developed for public housing cannot be
directly applied to other housing. Table 1 shows that M&O costs in Federal public
housing are considerably higher than those in a sample of rent-controlled housing.
Reasons for this difference include larger apartment sizes (the public housing has
an average of 4.52 rooms per unit while the rent-control sample has 3.54 rooms per
unit), apartment electricity and cooking gas included in the public housing expenses
but metered to rent-control tenants, larger security services, and possibly higher
maintenance standards in public housing. By taking these and other differences
between the public and rent-controlled housing into account, we ought to be able to
reconcile the two M&QO expense levels, but in any case the point is that the levels
of M&O expense in public housing cannot be applied uncritically to other types of
housing.

In general, then, this study’s conclusions about the effects of time and scale
factors on M&O costs can be applied to other types of housing with few qualifica-
tions. However, the levels of M&O costs reported should be checked against data for
the specific housing type in question.



II. STUDY DESIGN

Many plausible explanations of M&O expense variation exist. Unfortu-
nately, it is very difficult to find examples of housing projects that differ in only one
of the explanations so that the effect of this single influence on M&O expense could
be directly assessed. The strategy of this study is to use the statistical technique of
multiple regression analysis to estimate the effects of various factors on M&O ex-
pense. Multiple regression analysis not only enables us to decide whether a given
explanatory factor has a significant effect on M&O, but it also provides an estimate
of the magnitude of the effect.

The first step in the study method is listing the explanations of expense
variation that we would like to test. With these hypotheses in hand, the available
data are examined to see which hypotheses are testable. Finally, a specific regression
model is designed to accomplish the testing.

HYPOTHESES ABOUT CAUSES OF M&O COST VARIATION

Eight possible causes of M&O cost variation are investigated in this analy-
sis, although some are treated only slightly. The first and most obvious factor is price
inflation. No doubt exists that inflation causes M&O cost to rise over time; the only
question for study is the magnitude of the effect. Also, price inflation must be
accounted for to enable expense data over time to reveal the effects of other factors.
Two factors that price inflation tends to mask are changes in the productivity of
inputs and changes in M&O standards. If productivity increases and/or standards
decrease over time, M&O costs will tend to decrease and vice versa. By M&O “stand-
ards,” we mean the factors that influence the quantity of service provided. An
increase in service standards can occur via increased demands, e.g., additional elec-
trical appliances requiring more electricity, or an increased damage rate necessitat-
ing additional repairs. An increase in service standards can also result from in-
creased quality of service, e.g., more frequent cleaning of public areas. Note, how-
ever, that the Authority’s “good-as-new” maintenance policy tends to hold the qual-
ity of maintenance services constant. So any increase in maintenance standards is



probably caused by increased demands for maintenance, rather than by an increase
in service quality.

Project deterioration can be expected to increase the costs of maintenance
as projects age, since the subsystems of a project require more repair as they get
older. One theory is that deterioration causes the same percentage increase in
required repairs each year. An alternative theory argues that different life cycles
of deterioration and repair exist for various housing subsystems, and that the over-
all rate of deterioration should increase until the longest repair cycle is reached and
then level off. This second theory implies that a year’s aging causes M&O cost to
increase in young projects, but not in old projects. Older projects would cost more
to maintain and operate but would have no additional cost increases due to further
aging. Of course, a combination of these two deterioration theories is possible where
the rate of deterioration increases by decreasing amounts as projects age.

A fifth hypothesis about M&O expense is that economies of scale exist—
larger projects cost less per unit to maintain and operate. However, we would like
to do more than just see if ecanomies of scale exist. We would also like to know which
of two possible mechanisms causes the economies. One possibility is that larger
projects require less M&O services per unit, i.e., economies are caused by physical
size. A second possibility is that larger projects have larger maintenance and oper-
ating organizations, and that larger organizations are able to supply M&O services
more efficiently.

The final three hypotheses are that M&O expenses increase with tenant
wear and tear, that project location might make a difference in M&O costs, and that
project design might influence costs. Projects located in deteriorating neighborhoods
might have higher vandalism rates and extra grounds cleanup requirements. An-
other project location effect might be cost differentials in such M&O inputs as fuel.
Project design to reduce annual M&O expenses at some higher initial capital cost
is a frequent theme in housing-cost discussions. However, because a project costs
more per unit to build (in constant dollars), it does not necessarily follow that the
extra capital cost was spent on making subsystems more durable to reduce annual
repair costs. Extra construction expense could be due to additional amenities, such
as more generous public spaces and better designed grounds, which could lead to
increased maintenance requirements.

TESTABILITY OF HYPOTHESES WITH FPH DATA FILE

The New York City Housing Authority is a public corporation that con-
structs and operates housing for low-income families. It is the largest such corpora-
tion in the nation, operating about one-fourth of all the publicly owned low-income
housing in the United States. Currently, there are 152 projects in New York City
providing housing for 144,000 families. Below market rents are achieved by subsi-
dies from Federal, State, and City governments. Currently, 44% of the Authority’s
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dwelling units are financed by the Federal government, 36% by the State, and 20%
by the City.*

The sheer magnitude of the data that would have been involved in an
attempt to study M&O expenses in all of NYC’s public housing projects and inconsis-
tencies in some expense categories and fiscal year endings between Federally, State-,
and City-sponsored developments influenced the decision to limit this study’s analy-
sis to Federally sponsored projects. The data file examined goes back to the start of
the Federal public housing program in 1939. Essentially all of the NYC Federal
public housing M&O data file was included in the analysis, 76% of the 74 existing
projects and 87% of the 642 project-years of operating experience. In other words,
the following analysis is based on 558 project-years of M&O expense data from 56
NYC Federally sponsored public housing projects.t

In general, the Authority’s data on M&O expenses and project characteris-
tics are excellent. How:ver, we could not get consistently detailed expense catego-
ries over the entire 1939-67 study period, and we could not get data on tenant
characteristics over time. The Authority’s expense accounting categories were
changed during the first four years, 1939-42, and were changed again in 1956-59.
Maintenance expenses by housing subsystem are available only for the years 1943-
56, and by management (contract versus in-house) only after 1958. Total M&O and
its division into maintenance and operating expenses exists over the entire 1939-67
period, however.[; One additional complication is that complete price indices for
M&O inputs in NYC are available only after 1950. These constraints mean that to
milk this data file for long-term trends we must sacrifice categorical detail, and that
to separate out the effect of price inflation we have to limit the analysis to the 50s
and 60s.

We have grouped maintenance expense items into three summary catego-
ries: services, repairs, and painting. Services include the labor-only components of
project maintenance, and repairs and painting include materials and labor compo-
nents of subsystem maintenance. Operating expense has been divided into two
summary categories: (1) utilities and (2) management and other. Detailed categories
contained in each of these five summary categories are listed in Table 2. We have
tested these summary groupings against expense behavior and found that they are
natural ones. The components of each group tend to behave similarly, and differ-
ently from those of other groups.

Most of the following analysis of M&O cost variation is accomplished by
using information on five housing project characteristics. These basic explanatory
- variables are calendar year of expense, project age at time of expense, project size
(measured by the number of units in the project), average building size (measured

*For additional information about the structure and operations of the NYCHA, see A Guide
to Government Activities in New York City’s Housing Markets, RM-5673-NYC, The Rand Corporation,
November 1968, pp. 14-32.

tSee Appendix A for the reasons why some projects and some project-years of expense data had
to be omitted.

1 See Appendix A for a detailed discussion of category changes.



Table 2

MAINTENANCE AND OPERATING EXPENSE CATEGORIES

Maintenance Operating
Services Utilities
Janitorial Electricity
Pension fund Heating fuel
Security Water
Maintenance supervision Gas
giﬁ::izg Management and other
Central management
Repairs Project management
Structures Community activities
Heating materials Insurance
Heating salaries Other administrative expenses
Appliances
Other equipment
Electrical
Elevators
Painting

by the average number of units per building), and average unit size (measured by
the number of gross square feet in a project divided by the number of units). Federal
public housing projects exhibit wide variation in these characteristics, which is good
for statistical analysis. The ranges are displayed in Table 3 along with the average
values of the characteristics over all project-years in the analysis. We chose a stand-
ard case as a reference point. This standard case is a project that was 21 years old
in 1968 and has 1000 units, 10 buildings, and 800 gross square feet per unit. We
anticipated typical scale characteristics when we chose this standard case, and as
it turned out, used an age that was older than the average.

Two other project characteristics for which data were available are used in
this analysis, but only peripherally: the borough in which a project is located and
a project’s construction cost. Also, price inflation indices provide an additional
source of information to explain M&O cost variation.

Table 4 shows the relation of these available explanatory variables to the
hypothesized causes of M&O cost variation. We use weighted averages of price
indices to measure M&O price inflation. Time trends in M&O standards and produc-
tivity of inputs are reflected in cost changes associated with calendar year. By
looking at the annual cost changes, after adjusting for price inflation, we can com-
ment on the joint effect of changes in productivity and standards. However, we are



Table 3

SUMMARY OF PROJECT CHARACTERISTICS RELATED TO
M&0 EXPENSES PER UNIT

Range Standard
Characteristic Low | High | Mean Case
Calendar year of observation 1939 [ 1967 | 1958 1968
Project age at observation 1 30 9 21
Project size (units) 159 | 3149 1025 | 1000
Average building size (units) 91 237 69 100
Average unit size (gross sq f£t) 622 | 1005 796 800

Table 4

TESTABILITY OF POSSIBLE CAUSES OF VARIATION IN ANNUAL
M&0 EXPENSES PER UNIT

Possible Causes Accessible Measures

Price inflation Price indices

Productivity of inputs | Calendar year

M&0O standards Calendar year
Deterioration Project age

Economies of scale Project size, building size
Tenant wear and tear Unit size

Project design Construction cost

Project location Borough

not able to measure these effects separately. Deterioration’s effect on M&O costs is
detected in this study by cost increases as projects age. Economies of scale are
measured by expense variation among projects of different sizes and different aver-
age building sizes. Because of the Housing Authority’s tenant allocation rules,
family size is related to unit size, so that the effect of tenant wear and tear can be
measured by looking for cost differences related to unit size differences.



The final two hypothesized causes of expense variation are poorly tested in
this study since the only available information about these factors is very crude. We
use construction cost to comment on the effect of project design, and we test to see
if the borough of location influences M&O cost.

THE CHOICE OF REGRESSION ANALYSIS

Having hypothesized several causes of expense variation and identified
variables that are related to these causes, we require a method of using the explana-
tory variables to test the hypotheses. The technique of multiple regression analysis
is admirably suited to this task since it enables isolation of the effects of individual
explanatory variables. Basically, multiple regression analysis consists of two steps:
(1) A regression model is chosen that specifies a general relationship between M&O
costs and the explanatory variables, and (2) data on costs and variables are used to
estimate the parameters of the model, i.e., to estimate the details of the relationship.
The second step is done by selecting the parameter levels (model details) that mini-
mize the over-all deviation between M&O costs predicted by the cost model and the
actual M&O costs. This model fitting is done automatically by computers once step
one, model design, has been accomplished. Designing the regression model is the art
of regression analysis, since there are usually alternative ways to specify the rela-
tionship between the dependent variable, in this case M&O cost, and the explana-
tory variables. Having to select this general relationship might, at first thought,
seem a liability in the multiple regression technique, but in fact it is one of the
technique’s major virtues. By using a specific model, a large amount of information
is summarized into an intelligible form. :

REGRESSION MODEL

In designing this study’s regression model, we began by specifying a con-
stant growth rate in M&O costs with calendar year. This calendar year growth rate
captures the effects of price inflation and changes over time in M&O standards and
the productivity of M&O inputs. By subtracting an estimate of the M&O price
inflation rate from the calendar year growth rate, we can get an estimate of the net
effect of these other time trends. We estimate price inflation in Section V, and in
Section VI we display the division of the calendar year growth rate into a price
inflation rate and a cost growth rate due to changes in productivity and standards.

Next, we specified a constant growth rate in costs with project age. A useful
feature of this specification is that the cost growth rate due to aging can be added
to the calendar year growth rate yielding the total annual cost growth rate for a
project. It is important to remember, however, that our data base contains no project
older than thirty years. Consequently, application of the cost growth rate due to
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' aging and the total annual growth rate to older housing must be done with reserva-
tions. As will be discussed later, evidence from the pattern of deviations between
predicted and observed M&O expenses indicates that expense growth due to project
aging decreases as housing gets older.

The effect of project size is built into the model by assuming that a given
percentage increase in project size results in a constant percentage change in M&O
cost. If the resulting percentage change is negative, economies of scale exist. The
other two size variables are handled in the same way, i.e., we assume constant cost
elasticities with respect to average building size and average unit size.

The regression model specified by these assumptions is presented in Table
5. The model consists of a constant M&O cost in the standard case, multiplied by five
factors that adjust the M&O cost estimate according to the deviations of the time
and scale variables from the standard case. The model contains six parameters that
must be estimated from our data file by step two of the regression analysis. These
parameters are the constant that gives standard case M&O cost, the two cost growth
rates due to calendar year and project age, and the three percentage changes in cost
due to percentage changes in the size variables.

When logarithms are taken of both sides of this regression model, the equa-
tion becomes linear in the parameters. The parameters can then be estimated by
ordinary linear regression, i.e., the parameter estimates will be those that minimize
the sum of the squared deviations between the logarithms of estimated costs and the
logarithms of actual costs.

The regression statistic, g, reported in subsequent tables, is the standard
error of estimates of the logarithm of expense. Because the logarithmic transforma-
tions in this analysis used natural logarithms, i.e., base e = 2.718 rather than base
10, this standard error of estimated expense logarithm is approximately equal to the
fractional standard error of estimated expense. In other words, two-thirds of the
time an expense estimated by ‘our regression equation will deviate from the actual
expense by less than the fraction reported under the standard error of estimate
heading.

The standard error statistic indicates the estimating ability of the fitted
regression equation. However, a low standard error does not necessarily mean that
" the regression model explains expense variation well, for a low standard error of

estimate can also be due to small expense variation. ,

The regression statistic, 100 R?, is the percent variation in the logarithm of
expense explained by the equation. This second regression statistic indicates how
much of the regression model’s estimating ability is due to the explanatory varia-
bles, as opposed to just being due to low variability of the expense.

Regression analysis works best when the explanatory variables are in-
dependent. In practice this ideal requirement is never strictly met; and, as Table 6
shows, this analysis is no exception. Newer projects tend to have larger units, as
shown by the .61 correlation between calendar year and unit size, and by the -.53
correlation between project age and unit size. Also, large projects tend to have large

‘buildings, the correlation between project size and building size being .51. These
correlations between the explanatory variables make the regression estimates some-
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Table 5

LOG-LINEAR REGRESSION EQUATION FOR ANALYZING ANNUAL
EXPENSES BY CATEGORY

L M N
_ . _G(Y-68) H(A-21) [ P B S
F=Ce e [1000] [100] [800] v

Variables Parameters

F = Annual expense per unit C = Standard case annual
expense per unit

Y = Calendar year (last 2 digits) | 100 G = Growth rate (%) per
calendar year

A = Project age in years 100 H = Growth rate (%) per
project age year

P = Units per project 10 L = Percent change per 10%
increase in project size

B = Units per building 10 M = Percent change per 10%
increase in buillding size

S = Square feet per unit 10 N = Percent change per 10%

increase in unit size

U = Error term

NOTES: The variables defining project characteristics have been
scaled by subtraction in the case of year and age and by division in
the case of the scale variables to make the equation's intercept be
expense in the standard case. _

The parameters have been scaled by multiplication before inter-
pretation to reduce the number of zeros to the right of decimal
points in this report's tables.

what unstable during a stepwise regression estimation process, i.e., during a proced-
ure that successively increases the number of explanatory parameters being es-
timated.

With 558 project-years of data, getting parameter estimates that are signifi-
cantlydifferent from zero is not difficult. In fact, the problem becomes one of deciding
when the parameters are meaningfully different from zero. The criterion of mean-
ingful difference from zero used in this analysis is that parameter level that causes
expense estimates to change 10% as the explanatory variable varies over its entire
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range in the data base. Parameter values whose absolute value is less than that
given in Table 7 are, therefore, not considered to be meaningfully different from
zero. The idea is that if, for example, the cost growth rate due to project aging is so
small that going from the newest project to the oldest project in the data file causes -
no more than a 10% change in estimated expense, we will consider the growth rate
due to aging to be equivalent to zero and conclude that there is essentially no age
effect. This convention ensures that nonzero parameter levels reported in Section
VI indicate nontrivial effects of explanatory variables on M&O costs.

Table 6

CORRELATIONS BETWEEN EXPLANATORY VARIABLES

'\’ Average | Average

Calendar | Project | Project | Building | Unit

Variable Year Age Size Size Size
Calendar year 1.00 .21 -.04 .19 .61
Project age .21 1.00 .09 ~.17 -.53
Project size -.04 .09 1.00 .51 -.06
Average building size .19 -.17 .51 1.00 .17
Average unit size .61 -.53 -.06 .17 1.00

Table 7

MINTIMUM MEANINGFUL PARAMETER LEVELS

Range of Variable Parameter Levels
over 338 Project- That Cause a 10%
Years of Data Change in Expense
Variable Low High Parameter | over Range of Variable
Calendar year 39 67 100 G .34
Project age 1 30 100 H .33
Project size
(units) 159 3149 10 L .35
Average building
size (units) 9 237 10 M .31
Average unit size
(gross sq ft) 622 1005 10 N 1.98
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SUPPLEMENTARY ANALYSIS

Two kinds of supplementary analysis enable us to support and extend the
conclusions obtained by the regression analysis. The first additional analysis is
designed to check the assumptions made in constructing the regression model. The
second supplementary analysis enables us to comment on the three hypothesized
causes of M&O cost variation that the regression model does not cover, namely, price
inflation, project design, and project location.

In designing our regression model, we assumed constant cost growth rates
with respect to calendar year and project age, and we assumed constant cost elastic-
ities with respect to the three size variables. One way to check these assumptions
is to examine the regression residuals—the differences between observed expenses
and expenses predicted by the regression equation. If this residuals analysis uncov-
ers no systematic patterns in the deviations of predicted from actual costs, the
assumptions of the regression model are supported.

The method of accounting for price inflation in this study is to estimate
M&O price inflation rates by weighted averages of price indices and then subtract
the inflation rate from the growth rate due to ¢alendar year. The effect of project
design and project location are tested to the extent possible using data on construc-
tion cost and borough of location. Since construction cost is only tenuously related
to project design characteristics that presumably affect M&O costs, and since
borough of location is a very crude indicator of locational differences, the tests of
these last two hypotheses are very tenuous. The testing method is based on the fact
that the regression residuals indicate M&O expense variation that is not explained
by the variables included in our regression model. The differences among the regres-
sion residuals of the various projects are examined to see'if there is any relationship
between the residuals and project construction cost and borough of location.
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III. REGRESSION ANALYSIS OF TOTAL M&O

The discussion of the regression of total M&O expense on the five explana-
tory variables considers the following six questions:

1.  What percent of the expense variation does the regression ex-
plain?

2. How large are the standard errors of the parameter estimates,
and are the estimates significantly different from zero?

3. How stable are the parameter estimates when the regression
is performed over different time periods?

4. How stable are the parameter estimates under stepwise
regression?

5. Do theresiduals indicate any specification errors in the model?

6.  Are there additional variables available that would increase
the explanatory power of the model?

REGRESSION RESULTS

In the course of investigating detailed expense categories over the time
periods for which data were available, regressions were run for an early time period,
1943-56, a late time period, 1959-67, the entire time period, 1939-67, and for the
longest time period for which price inflation information is available, 1951-67.
Regression results for total M&O expense for these four time periods are presented
in Table 8.

Variations in Table 8’s format will occur many times in this report, so a
careful consideration of its structure is appropriate. The body of the table gives the
percent change in expense per unit, associated on the left side with time changes
and on the right side with scale changes. The total annual percent increase in
expense is divided into two parts: growth due to price inflation and other factors and
growth due to project aging. The three scale factors are project size, average building
size, and average unit size. The scale numbers indicate the percentage change in
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expense for a 10% increase in size. When a scale number is less than zero, it
indicates economies of scale. Positive scale effect numbers indicate diseconomies of
scale. Numbers in parentheses are standard errors.

The general conclusion of the regressions is that M&O expenses increase a
little over 5% per year and that four-fifths of this annual increase is due to price
inflation and other non-age factors. There are economies of scale in operating large
projects; the 1% decrease in expense for a 10% increase in project size is both
significantly different from zero and meaningfully large when compared with the .35
figure in Table 7. There are no over-all economies in operating large buildings.
Expense per unit increases with unit size, but not as fast as unit size increases:
Adding 10% to average unit size increases expense per unit by about-4%. Note,
however, the large standard error of this estimate of the effect of unit size.

The bottom two rows of Table 8 show that the parameter estimates for the
1939-67 and the 1951-67 time periods are not significantly different at the 95%
confidence level. This means that when we limit the regression to 1951-67 to analyze
the role of price inflation, we are not significantly altering the conclusions. From the
top two rows of the table we can conclude with about 95% confidence that the two
time growth rates and the project size elasticity are lower in the late time period
than they were during the early period. The price inflation and other rate probably
decreased because price inflation was more rapid in the late 40s than in the early
60s, although our price indices do not go back far enough to confirm this explanation.
The average project age during the early period was 8.2 years, the average project
age during the late period was 9.8, so the decrease in the part of the annual growth
rate due to aging indicates that the rate of expense increase caused by project aging
is lower in older projects. This conclusion is also supported by the analysis of residu-
als.

Turning to the first three columns of Table 8, we see that annual M&O
expense per unit in the standard case is about $860 with a standard error of 12%.
A standard error of 12% is not very good for project-by-project prediction of ex-
penses, but it is respectably small for a study of the causes behind expense variation.
Similarly, the percent variation explained by the regression, which varies from 66%
to 91% depending on the length of the time period, is adequate in a study of causes.
The percent variation explained by the regression is higher for regressions over
longer time periods because the calendar year variable does much of the explaining,
and over a longer time period more of the variation is caused by time.

Table 9 presents the results of stepwise regression for the 1951-67 period.
In stepwise regression, variables are added to the regression equation one at a time
in the order of ability to explain expense variation. The first row of Table 9 gives
the results of step 1 where the calendar year variable alone is able to explain 71%
of the expense variation. The importance of the calendar year variable is further
indicated by the fact that adding the remaining five variables to the regression
equation only raises the percent variation explained to 79%. The addition of the
average building size variable in step 5 contributes essentially nothing to the regres-
sion’s explanatory power, which is consistent with this variable’s parameter not
being significantly different from zero.

17



(80°T) (Ir*) (IT*) (81°) (1z°)
98°¢ I1°0- %6°'0- L 7AR ¢0°'T (24 0°6L 9IT"0 9vL°9 )
(00°T1) (60°) 91°) (81°)
ey %0° T~ LTS AN ST'Y 6°8L 911°0 66L°9 U
(60°) (60°) 1)
96°0~ 6T°S 0S°0 69°Y 1°8L 8TT°0 SEL 9 €
(ot*) 1)
06°0- 69°Y 69°Yy 0°9¢L %T1°0 8.9°9 [4
(#1°)
VLY vy 9°TL %€T1°0 089°9 T
(N 01) (1 0T) (1T 0T) (+2)00T | (H 00T) (9 00T) Aux 001) AmOV (D 8o1) | de3s
9218 92ZT§ 9ZTS Teiol a8y I8yiQ pue | paurerdxy | 93ewilsy | 93eWFISH
atun | Burpyrng | 30°foag 3099foag | uoraer3juy | uoFaeTIRp | JO I011g ase)
a8eaoay a3e194Ay ChESS: | juadiad paepuels | paepuels

(@seaadut aTeds %01 12d Jjuadiad)

s103d%eJ 9TBOS 03 9n(Q
31Uy xad osuadxy
0%W ut salduey)

(aeaf 1ad juadaad)
S1030BJ QW] 03 ang
3Tun aad ssuadxy
O%W ut salduey)

L9-TS6T ‘SASNAAXE O%W 904 SIINSHY NOISSHUOHAY ASIMIALS

6 9TqeL

18



The parameter estimates in the body of Table 9 change only slightly as
additional variables are added, reflecting the generally low intercorrelations among
the explanatory variables. The exception is the cost growth rate due to project age,
which doubles in magnitude when average unit size enters the equation. Since older
projects tend to have smaller unit sizes (the correlation between project age and
average unit size is -.53) when unit size is not included in the regression, the age
effect is partially masked by the unit size effect.

RESIDUALS ANALYSIS

Examination of residuals, the Gifferences between observed expenses and
expenses predicted by the regression equation, enables evaluation of our choice of
regression model. Specifically, we want to know if our assumption of constant time
growth rates and constant scale elasticities is valid. The average building size varia-
ble has been omitted from the analysis of residuals because it did not influence the
regression significantly. The specific regression used in the residuals analysis is that
of step 4 in Table 9, the regression over 1951-67 with the average building size
variable omitted. This regression indicated that M&O expense per unit increases
4.15% per calendar year, 1.12% per project age year, 1.043% per 10% decrease in
project size, and 4.336% per 10% increase in average unit size.

The method of residuals analysis employed in this report is to use the
regression equation to adjust observations to the standard case for all but one
variable, and to plot the adjusted observations against the remaining variable. The
plot is then compared with the graph of expenses predicted by the regression equa-
tion when only the variable in question is allowed to deviate from the standard case.
This method has the virtue that we see the regression model’s summary of the effect
of a variable on M&O cost, as well as the pattern of deviations of actual expenses
from those predicted by the model.

Our initial residuals analysis focuses on the effect of calendar year on M&O
expense. First, all the observed annual M&O cost per unit in our 558 project-year
sample were adjusted to the standard case for the non-calendar year variables. If an
observed expense occurred in a project that was not 21 years old, and did not have
1000 units and 10 buildings, the expense was adjusted to this standard case using
the regression results. For example, an expense observation in a 20-year-old project
was increased by 1.12% to adjust the expense to the standard case age.

Next, all the adjusted M&O expenses for a given calendar year were ave-
raged, and the resulting numbers for years 1951 through 1967 were graphed. Figure
1 shows the resulting plot of expenses against years. The seventeen points indicate
the effect of calendar year on costs when the other three explanatory variables are
held constant at their standard case levels.

The solid line in Fig. 1 is the graph of the regression equation when project
age, project size, and average unit size are held equal to the standard case. The
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regression equation under these conditions reduces to the form given in the lower
part of the figure.

Comparing the plot of the averaged, adjusted observations with the regres-
sion curve, we see that they agree closely and that there is no systematic deviation
from the constant growth rate model. Of course, the averaging of the adjusted
observed expenses in a given year causes the plot to understate the amount of
variation about the regression curve. A more traditional residuals analysis would
have plotted all 558 observations separately. However, the averaging method em-
ployed in this study enables the figure to emphasize the absence of any systematic
variation from the regression curve as calendar year changes.

For the residuals analysis of the two scale variables, project size and aver-
age unit size, only expenses from the thirty-three projects that had more than five
years of expense data were used. To analyze the project size dimension, the observed
expenses were adjusted into the standard case for all but the project size variable.
Then the adjusted expenses for the different years in a given project were averaged
and the resulting thirty-three numbers were plotted against project size in Fig. 2.
Similarly, to analyze the effect of average unit size, the expenses in each project were
adjusted to the standard case for all other variables and then averaged and plotted
against average unit size in Fig. 3.

The plots in Figs. 2 and 3 do not deviate excessively from the regression
curve, although the fit is not as good as in the case of the calendar year variable.
Most important, there does not seem to be any pattern in the deviations that do exist.
Therefore, the assumption of constant scale elasticities in our regression model was
a good one.

Finally, turning to the agé variable, we adjusted all 558 observed expenses
into the standard case for the non-age variables, averaged the adjusted expenses for
each project age, and plotted the results for ages 1 through 29 in Fig. 4. The ave-
raged, adjusted expenses do not fit the regression curve over the age range as closely
as they did for the variation over calendar year, but the deviations are smaller than
they were for the size variables. In the case of the age variable, however, there does
seem to be systematic deviation from the regression curve. The plotted observations
tend to be below the regression curve for low project ages, above the curve for
intermediate ages, and below the curve again for the upper part of the age range.
This indicates that the assumption of a constant age effect growth rate is questiona-
ble and that the rate of expense increase due to aging gets smaller as age increases.
The specification error in the age effect model is not serious over the age range in
our data base, but the error could become very serious if one attempted to project
the age effect curve beyond age thirty.

ALTERNATIVE AGE EFFECT MODEL

Since the residuals in Fig. 4 cast doubt on our assumption of a constant cost
growth rate due to project aging, at least for generalizing beyond our data base of
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ages one to thirty, we would like to find another model that better represents the
effect of project aging on M&O costs. One possibility that suggests itself is the model
that worked for the scale parameters, namely, raising a project’s age to a constant
power. In this power model of the age effect, a given percentage increase in a
project’s age is assumed to have a constant percentage effect on M&O cost. Since a
one-year increase in project age is a smaller percentage increase in older projects,
this alternative model has the desired characteristic that a year’s increase in age
will have a smaller impact on costs in older projects. In fact, in this model the
expense growth rate with respect to age is equal to the power parameter divided by
the project age. This growth rate can decrease rather dramatically as age increases,
making the power model a good candidate to avoid the specification error obtained
with the constant growth rate, or exponential, model.

Table 10 shows the results of fitting the exponential and power models to
the average, adjusted expenses calculated for the residuals analysis of the age
variable. Both models explain three-quarters or more of the variation among ex-
pense estimates by project age, so they perform about the same over the age range
in our data base. However, looking at the graph of the power model in Fig. 5, we see
that with this alternative age effect model there is no longer a pattern to the
deviations of the plotted observations from the regression curve. Thus the power
model is a truer representation of the effect of age on M&O expense.

Table 10

ALTERNATIVE MODELS FOR THE EFFECT OF AGE ON M&0 EXPENSE

Percent | Standard Age

Variation Case Effect
Explained | Estimate | Parameter

Model (100 R2) | (log C) (H)
Exponential: F = ¢ eBlA"211| 45 6.747 .0093
(.0010)
Power: F = c[A/21]" 80.8 6.748 .0973
(.0091)

SOURCE:
29 average
of the age variable,

Models fitted by log-linear regression to the
adjusted expenses used in the residuals analysis

NOTE: F = average, adjusted expense per unit for a
given project age,
A = project age,
C = expense per unit in standard case,
H = age effect parameter.
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The exponential model shows that over the first thirty years of a housing
project’s life the average annual expense increase due to aging is about 1%. The
power model, however, goes beyond this average figure and shows that the growth
rate due to aging is higher in the early years and lower in later years (see Table 11).

A convenient formulation summarizing the fitted power model is that the
annual percentage M&O expense increase due to project aging is ten divided by the
project age in years. Thus at age ten the power model’s annual growth rate equals
the exponential model’s 1% average rate. Recalling from Table 3 that the average
project age in our data base is about ten, we see that the two regression models of
the age effect produce consistent results.

OTHER VARIABLES

There are two variables for which data are available that were not included
in the regression equation but that deserve brief mention. One is a measure of
project location—the borough of New York City in which the project is located—and
the second is a basis for a measure of design standards—the cost of project construc-
tion. Tables 12 and 13 show that neither of these variables contributes to an explana-
tion of M&O expense variation among projects; hence the decision to omit them from
the regression equation was correct.

Table 12 shows that the five borough groupings of housing projects do not
differ significantly in their standardized M&O expenses. None of the borough aver-
ages are significantly different from the citywide average at the 90% confidence
level; i.e., even if we accept a 10% probability of saying there is a difference when
in fact there is none, we still cannot say there are differences.

Table 13 presents the results of two regressions of standardized project
M&O expense on project construction cost. Regression I shows that the unadjusted
construction cost has no ability to explain interproject expense variation. Regression
II reveals that construction cost grew at a little over 4% per year over the period
1938-60. Regression III shows that even when construction costs are adjusted into
“constant dollars” by this growth rate there is no relation to M&O expense.
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Table 11

PERCENTAGE EFFECT OF PROJECT AGE ON M&0 EXPENSE
(Power Model of Age Effect)

M&0O Expense Annual Percent
Under Standard Case Growth in M&0
Except for Age Caused by
Project Age | ($ per unit per year)| Project Aging
1 634

2 678 6.9
3 705 4.4
4 725 2.8
5 741 2,2
6 754 1.8
7 766 1.6
8 776 1.3
9 785 1.2
10 793 1.0
11 800 0.9
12 807 0.9
13 813 0.7
14 819 0.7
15 825 0.7
16 830 0.6
17 835 0.6
18 839 0.6
19 844 0.6
20 848 0.5
21 852 0.5
22 856 0.5
23 860 0.5
24 863 0.4
25 867 0.4
26 870 0.4
27 873 0.3
28 876 0.3
29 879 0.3




Table 12

EFFECT OF LOCATION (BOROUGH) ON ANNUAL M&0 EXPENSE PER UNIT

Average Difference
Number of | Standardized | from Citywide
Borough | Projects Expense Average t Ratio

Manhattan 11 851 =24 1.59
(12) (15)

Brooklyn 10 893 -18 1.35
9 (13) .

Bronx 6 840 =35 1.52
(21) (23)

Queens 4 936 61 1.21
(50) (51)

Richmond 2 903 28 1.26
(20) (22)

Citywide 33 875
(10)

SOURCE: The 33 projects with more than five years of

expense data.

Table 13
EFFECT OF PROJECT CONSTRUCTION COST ON STANDARDIZED M&0 EXPENSE
Percent
Variation
Dependent Independent Explain;d Regression

Regression | Variable Variable (100 R7) Slope
I log C log K 2.3 .0230
(.0278)
II log K A 72.3 -.0431
(.0048)
I1I log C log (K e'0431A) 0.5 -.0001
(.0003)
SOURCES: Expense data are the averages of the standardized

annual expenses for the 33 projects with more than five years of

annual expense data.

Construction costs for these 33 projects

are from the Housing Authority's Project Statistics, 1967.

NOTE: A
C
K

age of project in 1968,
standardized M&0O expense per unit,
construction cost per room.
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IV. REGRESSION ANALYSIS OF M&O EXPENSE
CATEGORIES

The log-linear regression model presented in Table 5 has been fitted to each
of the M&O expense categories defined in Table 2. The primary purpose of this
analysis of expense categories is to discover which expense categories are responsi-
ble for the various effects of time and scale on total M&O expense. A second purpose
is to find the standard case breakdown of M&O expense. The distribution of expense
over the detailed categories is necessary for the construction of a price index for
M&O expense.

SUMMARY CATEGORIES

Tables 14 through 17 present the regression results for maintenance ex-
pense and operating expense. The parameter estimates are reasonably stable over
the various time periods and under stepwise regression. The percent variation ex-
plained by the regression is about 80% in both cases. Thus our regression model
performs as well for each part of the two-way breakdown as it did for total M&O
expense.

The scale variables, project size and average building size, have the same
effects on maintenance expenses as they do on operating expenses. A 10% increase
in project size results in a 1% increase in costs, and changes in average building size
have no significant effects on costs. The other three explanatory variables do have
differential impacts, however. Changes in calendar year, project age, and average
unit size all have a greater effect on maintenance expense than on operating ex-
pense. In fact, increases in average unit size result in maintenance cost increases
that are twice as large as the operating cost increases; and when the calendar year
and project age growth rates are added to get the total annual growth rate for project
costs, the maintenance growth rate is twice that of the operating growth rate.

Much of the differential between the annual growth rates of maintenance
costs and operating costs results from the fact that the growth rate due to project
aging is about 2% for maintenance costs but is not significantly different from zero
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for operating costs. Two conclusions derive from the finding that project aging
increases maintenance costs but not operating costs. The first is that our hypothesis
that expense increases associated with project aging are caused by deterioration is
supported. The second is that the ratio of maintenance expenses to operating ex-
penses increases as a project ages. For the set of project characteristics defining the
standard case we find that maintenance expenses are twice that of operating ex-
penses, and the age effect results indicate that this ratio is higher for projects more
than 21 years old, and lower for younger projects.

Tables 18 through 21 present the regression results for the five-way break-
down of M&O expenses into services, repairs, painting, utilities, and management
and other. Analysis of the services and repair categories was only possible over the
years 1943-56. At this five-way breakdown level of detail, the average building size
variable contributes significantly to the regression. There are economies of scale in
building size for the painting expense and diseconomies of scale for the service
expense. As we have seen, these opposing building scale effects cancel when painting
and service expenses are aggregated. Economies of scale with project size and ex-
pense growth with calendar year appear in all categories except painting. The effect
of project aging on M&O expenses, limited to maintenance expenses by the analysis
of maintenance versus operating expenses, is further limited by this five-way analy-
sis to occurring almost entirely in the repair and painting categories.

The differential impact of the effect of average unit size is dramatic.
Changes in average unit size have no significant effect on service expenses or on
management and other expenses, and the increase in utilities expense is less than
proporitional to increases in unit size. However, the increase in repair expenses and
painting expenses is considerably more than proportional to increases in unit size.
The explanation seems to be that large apartments have large families, and children
cause more damage than adults.

The percent variatioh explained by the regressions and the stability of
parameter estimates over the various time periods indicate that our regression
model does a good job of explaining the expenses in all the categories except paint-
ing. Table 19 shows that the regression for painting expenses explains less than
one-fourth of expense variation and that the estimates of the effect of price inflation
and other factors are uncomfortably different in the several time periods.

One explanation for the poor fit of the regression model in this category is
the policy of the Housing Authority to repaint whole projects every third year. Thus
a large portion of annual expense variation is cyclical and is not accounted for by
a regression model which assumes a constant growth rate. However, this cyclical
expense behavior in projects averages out when parameter estimation is done over
many projects and many years, so we must look elsewhere for an explanation of the
instability of the expense growth rate with calendar year. Table 19 shows that the
annual change in painting expense associated with calendar year is estimated at
about -5% for the early period, 1943-56, and for the late period, 1959-67; but that
the estimated rate is approximately zero for the longer time periods of 1939-67 and
1951-67. Although the standard errors on these parameter estimates are quite large,
they are not large enough to make us reject the conclusion of parameter differences
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between time periods, especially since some of the standard error can be attributed
to the effect of cyclical variation. Consultation of a plot of painting expenses against
time indicated the source of this growth rate instability. Annual painting expenses
jump around so much that it takes a relatively long time period to detect the over-all
trend. With fluctuations from year to year that are so large as to make short-term
trends almost meaningless, painting expenses exhibited a downward tendency
through 1956, increased substantially for the years 1957 and 1958, and again tended
to decrease during 1959-67. Our early and late analysis periods just happened to
bracket the two downward short-term trends.

SUBCATEGORIES

The regression results for the detailed categories behind the five summary
groupings are reported in Tables 22 through 25. At this level of detail the regression
model often becomes a very doubtful representation of reality, as evidenced by low
percent variations explained and by occasional amazingly large parameter esti-
mates. Fortunately, the regression model fits well in the detailed categories that
have a relatively large share of total M&O expense, e.g., janitorial, pension fund,
security, structures, electricity, and central and project management.

The poor performance of our regression model in some of the detailed
categories that have a relatively low share in total M&O is especially evident in the
case of gas expenses. Only 26% of the variation in gas expenses is explained by the
regression, and the parameter estimates for the effects of age and unit size are
unreasonable. Examination of a plot of gas expenditures against time revealed a
rapid rate of increase until 1956, after which there was a gradual decline. The
explanation is that starting in the 50s the Housing Authority began a process of
converting from commercial gas to the less expensive natural gas. The surprising
news that there are large decreases in gas expenses as projects age and as average
unit size increases, reported in Table 24, is thus the spurious result of an incorrectly
specified regression model. Since the regression model assumes a constant growth
rate with calendar year, the only way the regression could recognize the cost de-
creases after 1956 was to make gas cost less in a project’s later years (which lowers
the post-1956 estimated costs in projects constructed before that time), and to make
gas cost less in projects with relatively large average unit sizes (which lowers es-
timated costs in projects built since 1956, since average unit sizes have been increas-
ing over time).

In the case of elevator expenses, reported in Table 23, the large cost in-
creases per calendar year and cost decreases with project aging must be the result
of the regression trying to indicate that newer projects are more likely to have
elevators. The large decreases in elevator costs reported for projects with large
average unit sizes must be due to elevator projects having smaller units, possibly
because projects for the elderly are more likely to have elevators.
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V. THE ROLE OF PRICE INFLATION

M&O expense variation with calendar year is caused in par. by price infla-
tion, and in part by changes in the productivity of M&O inputs and in M&O stand-
ards. Subtracting the price inflation rate from the calendar year growth rate leaves
a residual growth rate in M&O costs. The interpretation of this residual growth rate
is that it indicates the net effect on M&O costs of changes in productivity and
standards. To see how much of the yearly expense change was due to price inflation,
we have constructed price indices for each major M&O expense category.

SOURCES OF PRICE INDICES

Tables 26 through 29 present wage and materials price indices based on
data published by the United States Bureau of Labor Statistics for New York City.
These indices were selected as the closest available approximation to the detailed
expense categories used in this study. We also looked at Housing Authority wage
data, which, while not covering enough years to permit the construction of price
indices, enabled us to verify the appropriateness of the Bureau of Labor Statistics’
indices.

The consumer price index, Table 26, is the most generally used price index.
It measures the relative changes in the price of a weighted average of approximately
300 items representative of the purchases of urban wage earners. In this study we
have used this index only as a measure of price inflation in pension fund expendi-
tures. :

Although it is understood that the consumer price index has a subcategory
“housing maintenance and repairs,” this grouping has a weight of only 3.14% in the
final index. In addition, this subcategory has little meaning in the earlier years since
it essentially measured only the cost of painting one or more rooms for a homeowner.
Only since 1964 has it begun to include other maintenance costs.

The wage indices in Table 27 were derived from straight-time hourly earn-
ings, i.e., earnings excluding premium pay for overtime, work on weekends and
holidays, and shift differentials. These indices should indicate the movements in
labor costs for maintenance and custodial personnel employed by management
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companies, maintenance companies, and other organizations that require a staff of
workers with similar skills, e.g., the New York City Housing Authority. The office
clerical index in Table 27b is a weighted index that includes bookkeeping machine
operators; accounting, payroll, and file clerks; comptometer operators; keypunch
operators; office boys; secretaries; stenographers; tabulating machine operators; and
typists. This index has been used for our management expense categories, even
though the index does not include superintendents, managers, and foremen. Limited
Housing Authority wage data on these employment categories indicate that the
office clerical index is appropriate, with a possibility that price inflation is being
slightly underestimated by this approximation.

Table 26

CONSUMER PRICE INDEX

Annual Annual

Index Change Index Change

Year |(1957-59 = 100) | Factor Year |(1957-59 = 100)| Factor
1938 50.1 1953 93.0 1.005
1939 49.9 .996 1954 93.6 1.006
1940 50.5 1.012 1955 93.1 .995
1941 52.5 1.040 1956 94.5 1.015
1942 57.6 1.097 1957 97.6 1.033
1943 61.7 1.071 1958 100.5 1.030
1944 63.3 1.026 1959 101.9 1.014
1945 64.8 1.024 1960 103.9 1.020
1946 71.1 1.097 1961 104.8 1.009
1947 79.7 1.121 1962 106.4 1.015
1948 85.1 1.068 1963 108.7 1.022
1949 84,1 .988 1964 110.4 1.016
1950 84.7 1.007 1965 112.2 1.016
1951 91.0 1.074 1966 116.0 1.034
1952 92.5 1.016 1967 119.0 1.026

SOURCE: United States Bureau of Labor Statistics, Consumer
Price Index for Urban Wage Earners and Clerical Workers, New
York City, all items, Series A-Ol.
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ESTIMATES OF M&O PRICE INFLATION

Table 30 shows the Bureau of Labor Statistics price index chosen for each
detailed M&O expense category. The table also indicates the annual percentage
growth rate for each index. These growth rates were calculated by log-linear regres-
sion over the years 1951-67. Since the wage indices were only available for years

Table 27a

WAGE INDICES

Janitors and Guards and
Electricians Painters Porters Watchmen

Annual Annual Annual Annual

Change Change Change Change
Year Index | Factor | Index | Factor | Index | Factor | Index | Factor
1951 76.2 74.3 75.3 72.7
1952 79.8 1.047 77.0 1.036 79.9 1.008 76.2 1.048
1953 83.7 1.049 81.5 1.058 80.2 1.057 80.2 1.052
1954 85.3 1.019 83.7 1.027 83.0 1.035 83.0 1.035
1955 89.3 1.047 92.6 1.106 87.0 1.048 88.2 1.063
1956 92.5 1.036 94.4 1.019 92.0 1.057 92.2 1.045
1957 95.2 1.029 97.1 1.029 95.1 1.034 95.6 1.037
1958 100.0 1.050 99.3 1.023] 100.0 1.052| 100.0 1.046
1959 104.4 1.044 | 103.7 1.044| 104.9 1.049 ] 104.8 1.048
1960 110.3 1.057 | 106.4 1.026| 109.2 1.0411} 104.8 1.000
1961 115.9 1.051 1 112.2 1.055] 111.7 1.023] 104.8 1.000
1962 119.8 1.034 | 115.3 1.028] 114.2 1.022 ] 104.8 1.000
1963 124.6 1.040 1} 120.2 1.042] 119.1 1.043] 112.2 1.071
1964 129.8 1.042 1} 123.8 1.030] 122.2 1.026| 112.2 1.000
1965 133.3 1.027 { 131.3 1.061| 130.2 1.065]| 112.2 1.000
1966 137.7 1.033 | 140.7 1.0721} 137.2 1.052 | 119.7 1.067
1967 142.5 1.035 | 145.1 1.031§ 143.2 1.045| 130.6 1.091

SOURCE: United States Bureau of Labor Statistics, Area Wage
Survey, New York Metropolitan Area.
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later than 1950, the entire analysis of price inflation has been restricted to these
years

Price indices for each of the summary M&O expense categories were con-
structed by forming weighted averages of the appropriate detailed indices. A catego-
ry’s percent of total M&O expense in the standard case was used to construct the
weights for this averaging process. The growth rates for the resulting summary price
indices are listed in Table 31. These summary category price inflation rates were
calculated by log-linear regression over 1951-67. The standard errors of the growth
rates are very small, indicating that using constant growth rates to discuss M&O
price inflation is a valid simplification for the 1951-67 time period.

Table 27b

WAGE INDICES

Firemen Maintenance Office Clerical
(boiler) Helpers Plumbers (men and women)
Annual Annual Annual Annual
Change Change Change Change

Year Index |Factor | Index |Factor | Index | Factor Index | Factor
1951 75.4 70.8 78.0
1952 77.3 1.025 74.3 1.049 78.4 1.005 76.0
1953 80.6 1.043 78.3 1.054 79.8 1.018 80.2 1.055
1954 84.9 1.053 84.2 1.075 84.2 1.035 83.6 1.042
1955 88.7 1.045 87.2 1.036 91.3 1.084 86.6 1.036
1956 91.1 1.027 90.7 1.040 94.8 1.038 91.7 1.059
1957 95.4 1.047 94.2 1.039 96.2 1.015 96.4 1.051
1958 99.7 1.045 1100.7 1.069 | 100.2 1.042 99.9 1.036
1959 104.9 1.052 | 105.2 1.045 | 103.7 1.035 100.3 1.004
1960 118.3 1.128 | 111.,2 1.057 | 110.4 1.065 107.0 1.067
1961 123.5 1.044 | 115.7 1.040 {119.7 1.084 110.6 1.034
1962 128.0 | 1.036 {120.1 1.038 |121.9 1.018 114.6 1.036
1963 129.3 1.010 §125.1 1.042 |1 125.4 1.029 117.9 1.029
1964 135.9 1.051 {131.1 1.048 | 132.1 1.053 122.1 1.036
1965 142.1 1.046 |135.1 1.031 | 141.4 1.070 125.8 1.030
1966 147.7 1.039 |140.1 1.037 |141.8 1.003 129.7 1.031
1967 153.1 1.037 |149.6 1.068 |150.7 1,063 134.9 1.040

SOURCE: United States Bureau of Labor Statistics, Area Wage
Survey, New York Metropolitan Area.
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The price index calculated for total M&O expenses is presented in Table 32.
Annual increases range from 2.1% to 4.2%, with an over-all compound growth rate
of 3%. The magnitude of this rate of inflation can best be appreciated by comparing
it with the consumer price index’s growth rate of only 1.67% over the same 1951-67
period.

Table 28

MATERIALS PRICE INDICES

Heating Household

Hardware Equipment Appliances
Annual Annual Annual
Change ‘{Change Change

Year Index | Factor | Index |Factor } Index |Factor

1947 54.8 78.7 92.5 |

1948 59.6 | 1.088 | 83.5 | 1.061 | 97.0 [ 1.049
1949 62.5 | 1.049 | 85.5 | 1.024 | 96.4 .994
1950 67.4 | 1.078 | 86.7 | 1.014 | 97.1 | 1.007
1951 74.2 ] 1.101 | 94.6 | 1.091 |102.8 | 1.059

1952 73.9 .996 | 93.9 .993 | 102.3 .995
1953 78.2| 1.058 | 94.8 | 1.010 ]| 103.3 | 1.010
1954 82.1| 1.050 | 94.4 .996 [104.4 | 1.011
1955 86.4 | 1.052 } 95.0 | 1.006 |101.8 .975
1956 91.9] 1.064 | 98.2 | 1.034 |100.5 .987

1957 97.2| 1.058 |100.5 { 1.023 | 100.5 | 1.000
1958 | 100.8 | 1.037 | 99.6 .991 ¢ 99.8 .993
1959 | 102.0 1.012 |10C.0 | 1.004 | 99.7 .999
1960 | 102.8 | 1.008 | 98.1 .981 | 97.0 .973

1961 | 103,8 | 1.010 | 94.4 .962 | 95.2 .981
1962 | 104.0] 1.002 | 93.2 .987 1 94.0 .987
1963 | 104.1| 1.001 | 92.9 .997 | 91.8 .977
1964 | 104.8 | 1.007 | 92.0 .990 | 91.3 .995
1965 | 106.0| 1,011} 91.7 .997 | 89.2 .977
1966 | 109.6| 1.034 | 92.5 | 1.009} 89.1 .999

1967 | 113.9 ] 1.034 | 92.6 | 1.001] 90.1} 1.011

SOURCE: United States Bureau of Labor Statistics,
Wholesale Price Indices.
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Table 29

FUEL AND UTILITIES PRICE INDICES

Fuel 0il and Coal |Gas and Electricity
Annual Annual
Change Change
Year Index Factor Index Factor
1947 63.4 83.8
1948 72.4 1.142 87.7 1.047
1949 75.5 1.043 90.3 1.030
1950 76.7 1.016 89.9 . 996
1951 83.4 1.087 90.4 1.006
1952 85.9 1.030 92,2 1.020
1953 91.1 1.061 94.6 1.026
1954 89.2 .979 95.7 1.012
1955 89.8 1.007 95.1 .994
1956 96.7 1.077 96.2 1.012
1957 103.2 1.067 96.9 1.007
1958 98.1 .951 100.5 1.037
1959 98.8 1.007 102.7 1.022
1960 97.7 .989 105.8 1.030
1961 102.5 1.049 106.7 1.009
1962 101.9 .994 105.5 .989
1963 105.9 1.039 105.3 .998
1964 105.5 .996 105.7 1.004
1965 110.3 1.045 107.7 1.019
1966 112.9 1.024 108.3 1.006
1967 117.0 1.036 110.6 1.021

SOURCE: United States Bureau of Labor Sta-
tistics, Subgroupings of the Consumer Price
Index for New York City, Series C-3-0l and
C-2-01.



Table 30

CONSTRUCTION OF M&0 PRICE INDICES

Percent Annual
of M&0 Percentage
Expense in Growth Rate of
Standard Price Index
Expense Category Case Price Index Used 1951-67
Services
Janitorial 13.2 Janitors and porters 4.0
Pension fund 12.9 Consumer price index 1.7
Security 6.6 Guards and watchmen 3.2
Maintenance
supervision 5.6 Maintenance helpers 4.6
Grounds 2.9 Janitors and porters 4.0
Plumbing 2.4 | Plumbers 4.3
Repairs
Structures 7.0 Maintenance helpers 4.6
Heating materials 2.3 Heating equipment 0.1
Heating salaries 1.4 Firemen 4,7
Appliances 1.9 Household appliances 0.1
Other equipment 1.0 Hardware ’ 2.9
Electrical 0.6 Electricians 4.0
Elevators 0.3 Janitors and porters 4,0
Painting 9.4 Painters 4.0
Utilities
Electricity 9.4 Gas and electricity 1.5
Heating fuel 4,7 Fuel oil and coal 2.1
Water 1.4 None . 0.0
Gas 1.0 Gas and electricity 1.5
Management and other
Central management 6.3 Office clerical 3.7
Project management 4.8 Office clerical 3.7
Community
activities 1.5 Office clerical 3.7
Insurance 1.4 None 0.0
Other administration 2,0 Office clerical 3.7
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Table 31

‘PRICE INFLATION RATES FOR SUMMARY M&0O CATEGORIES

Percent Annual
of M&0O Percentage
Expense in | Growth Rate of| Standard
Standard Price Index Error of
Expense Category Case 1951-67 Growth Rate
Maintenance 67.5 3.36 (0.06)
Services 43.6 3.29 (0.05) .
Repairs 14.5 3.15 (0.05)
Painting 9.4 4,02 (0.10)
Operating 32.5 2,40 (0.07)
Utilities 16.5 1.28 (0.06)
Management
and other 16.0 3.60 (0.22)
All M&0 100.0 3.01 (0.04)
Table 32

WEIGHTED PRICE INDEY FOR M&0 EXPENSES

Annual Annual
Price Index | Change Price Index | Change
Year | (1951 =100) | (percent) Year | (1951 =100) | (percent)
1952 103.4 3.4 1960 133.3 3.4
1953 106.6 3.1 1961 136.8 2,6
1954 109.7 2.9 1962 140.5 2.7
1955 113.6 3.5 1963 143.5 2.1
1956 117.6 3.5 1964 146.9 2.3
1957 121.6 3.4 1965 152.0 3.5
1958 125,.8 3.5 1966 157.7 3.8
1959 128.9 2.5 1967 164.3 4,2
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VI. CONCLUSIONS

Maintenance and operating expense is a major component of total housing
cost. In NYC public housing, M&O expense is slightly more than half of total cost
(see Table 1 in Section I). The distribution of M&O expense across its major catego-
ries is given in Table 33 for our standard set of project characteristics.* Of the $862
per unit annual M&O expense in our reference case, two-thirds are for maintenance
and one-third is for operation. The largest of our five summary categories is services.
For the percentage breakdown of these expenses into subcategories, see Tables 22
to 25 in Section IV.

This study investigated eight hypothesized causes of M&O expense varia-
tion: price inflation, productivity of inputs, standards of service, deterioration,
economies of scale, tenant wear and tear, project design, and project location. We
were able to find support for all but the last two hypotheses.

The analysis shows that annual M&O expenses have been increasing at the
rapid rate of more than 5% per year. This rate of increase has been sustained since
the 40s and shows no sign of turning down. The principal causes of this increase are
price inflation, deterioration, and rising standards of service and/or decreasing
productivity.

Turning from the effects of time to the effects of scale, we find that there
are significant economies of scale associated with large projects, but no net econo-
mies of scale associated with building size. These economies of scale offer one route
to cost reduction. Not surprisingly, we found that larger apartments are more
expensive to run. However, the cost increase is less than proportional to the increase
in size.

When construction costs are used as an indicator of project design differ-
ences, no effect on M&O costs is detected. However, a more sensitive measure of
project design variation might reveal an influence. Similarly, borough of location
has no ability to explain M&O cost variation. However, it is possible that locational
differences at the neighborhood level do influence M&O costs.

*Our standard or reference case is that of a 21-year-old project in 1968 with 1000 ux_xits, !O
buildings, and 800 square feet per unit. These size characteristics are typical of the housing projects in
our data base, while the year and age are somewhat larger than average.
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Table 33

M&0 EXPENSES IN THE STANDARD CASE

Expense Category | Annual $ per Unit| Percentage Distribution
Maintenance '582 67.5
Services 376 43.6
Repairs 125 14.5
Painting 81 9.4
Operating 280 32.5
Utilities 142 16.5

Management

and other 138 16.0
Total 862 100.0

To test the effects of hypothesized causes on M&O expenses, we used the
statistical technique of multiple regression analysis. We ran a number of different
regressions on the Housing Authority’s M&O expense data. Some time periods had
more detailed expense categories, and in some time periods we could account for -
more causes of expense variation. The results presented in Table 34 are for the
period 1951-67, because 1951 is the start of our price inflation information, and we
want to show the role of price inflation. In earlier years we cannot separate out price
inflation, although it seems to have been higher in the 40s than in the 50s and early
60s. Other than this, the 1951-67 results are consistent with the results over the
entire data period.

Table 34 presents the major product of this research, the effect of project
characteristics on M&O expenses. The stub of the table lists two summary catego-
ries, five expense groupings, and total M&O. The body of the table gives the percent
change in expense per unit associated on the left side with changes in time and on
the right side with changes in scale.

REASONS FOR GROWTH IN M&O COSTS

From the total column of Table 34, we see that the annual rate of increase
in total M&O expenses over the 1951-67 period was 5.3%. The growth rate for
maintenance expenditures was twice that of operating expenditures, and within
operating costs the growth rate for management and other was twice that for
utilities.

The first three columns in the table show the division of the annual growth
rate into three components: price inflation, expense growth associated with project
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aging, and expense growth due to other factors, i.e., changes in standards and
productivity. The over-all price inflation rate for the 1951-67 period was 3%, with
higher rates in the maintenance categories and the management and other cate-
gory, and a considerably lower rate in the utilities category.

Over the first thirty years of project life, which is all that our data base
permits us to explore, the average annual rate of increase in M&O expenses due to
project aging is 1.1%. Cost increases with project aging occur only in the mainte-
nance categories, primarily in the repair and painting categories. This finding sup-
ports the hypothesis that M&O cost increases associated with project age are caused
by deterioration.

It turns out that the annual growth in M&O expenses due to project aging
is not constant. Deterioration causes higher percentage increases in the early years
of a project and lower increases in the later years. More specifically, we find that
the annual growth in M&O expenses due to project agire is approximately equal to
10% divided by the project’s age in years. This result indicates that the effect of
aging on M&O expenses is a compromise between the theory that the amount of
deterioration increases by a constant percent each year and the theory that the
annual amount of deterioration will level off when project age reaches the largest
of subsystem replacement periods.

The net effect of changes in standards of service and/or productivity of
inputs is an annual increase in costs of 1.2%. Unfortunately, we are unable to
measure separately the two hypothesized causes of this residual growth rate. In
most categories, the net effect is that of increases in standards of service and/or
decreases in productivity, with the largest effect being the 5.5% per year growth in
the services category. The most dramatic reversal of this trend is the -4% rate for
painting expenses. This negative rate indicates a net effect of decreases in standards
(lower quality of paint jobs) and/or increases in painting productivity (increases in
painter efficiency).

REAL DEPRECIATION IN HOUSING VALUE

It is possible to use the results about the effect of project aging on M&O
expense to draw conclusions about real depreciation in housing value. Since the
Housing Authority’s “good-as-new” maintenance policy holds the benefits from the
housing at a constant level, we only have to look at changes in the cost of providing
the housing to measure changes in financial value. Of course, to measure real
depreciation as housing ages we have to screen out any annual cost changes due to
the price inflation and other non-age factors. Thus, the appropriate measure of real
depreciation is the decrease in value caused by increases in expenses due to project
aging. Expense increases due to price inflation and other non-age factors are ex-
cluded from the following analysis by holding them at standard case levels.

In the first year of a project’s life, M&O expense is $634 per unit, under our
standard conditions except for age. For a project in its second year of operation,
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again under the standard conditions that make the year 1968, the expense is $678
per unit. The increase in M&O expense due to aging is $44 per unit. If we capitalize
this increase at a generous 10% rate, we find that housing value depreciation is $440
per unit during the first year. Since public housing projects cost $14,500 (in 1968
dollars) per unit to construct,* the depreciation rate for the first year of project life
is 3.0%.

Table 35 shows the results of performing this calculation for subsequent
years. The annual depreciation rate falls to 1.9% for the second year, 0.5% for the
tenth year, and 0.3% for the thirtieth year. These depreciation rates are, of course,
far below those claimed for Federal income tax purposes on investments in rental
housing.

Table 35

ANNUAL REAL DEPRECIATION ESTIMATES (1968 $)

Value Annual
(based on | Depreciation
Project | M&0 Expense | Annual M&0 | Annual Real | construc- as Percent
Age (power model) Increase Depreciation| tion cost) of Value
(years) ($/unit/yr) ($/unit/yr) | ($/unit/yr) ($/unit) (percent)
1 634 44 440 14,500 3.0
2 678 27 270 14,060 1.9
3 705 20 200 13,790 1.5
4 725 16 160 13,590 1.2
5 741 13 130 13,430 1.0
6 754 12 120 13,300 0.9
7 766 10 100 13,180 0.8
8 776 9 90 13,080 0.7
9 785 8 80 12,990 0.6
10 793 7 70 12,910 0.5
20 848 4 40 11,460 0.4
30 880 3 30 11,140 0.3

FUTURE M&O COSTS

We can use this study’s regression findings to try to anticipate M&O costs
in the future. If the trends observed over the 1951-67 period continue, public housing

*The nine NYC Federal Public Housing projects with the midpoint.of their construction peri-
ods in 1967-68 cost an average of $14,500 per unit to construct. Their total development cost averaged
$19,800 per unit.

57



expenses in 1970 and 1975 will come close to those given in Table 36. The projected
annual M&O expense for 1975 is $1200 per unit. This is 52% more than the $750
per unit spent in 1967.

The 5.3% annual growth rate in M&O expenses is impressively high, espe-
cially when compared with the annual rate of increase in Housing Authority rent
per unit of only 3%.* Although public housing M&O costs are only 50% of total costs,
M&O costs are almost 100% of rent since the debt service and property tax compo-
nents of total cost are subsidized by government. So the 5.3% cost growth rate is
applied to essentially the same base as the 3% revenue growth rate. These facts
enable one to understand why “The City’s Housing Authority may have to increase
rents in 1970 as much as 25 percent over 1967 levels....”}

Table 36

FORECAST OF f&0 EXPENSES PER UNIT IN 1970 AND 1975:
EXISTING PROJECTS

Annual $ per Unit

Predicted
~nnual Growth Actual

txpense Category | Rate (percent) 1967 1970 | 1975

{aintenance 6.6 465 563 722
Operating 3.4 324 358 422
Total 5.3 789 921 1144

M&O expense increases at such a high rate are even more serious for parts
of the private housing market. In the rent-controlled sector of the housing stock, the
effect of the law has been to hold rent increases to an average rate of only 2% per
year. This rent increase rate is inadequate to match the combined effect of increases
in M&O expenses and increases in property tax and mortgage interest rates. The
gap between revenues and the expenses necessary to properly maintain housing
presents a strong economic incentive for landlords to undermaintain and ultimately
abandon their property.

*The regression model used to analyze M&O expense was fitted to annual rent per unit for the
project-years in our 1939-67 data base. Only the calendar year and average unit size variables were
significant. The annual growth rate in dwelling rent was 3%, and a 10% increase in average unit size
resulted in a 4.6% increase in rent per unit.

tNew York Times, December 15, 1968, Section 8, page 1.
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EFFECT OF SIZE FACTORS ON M&O COSTS

Controlling for the time factors, we can test the effect of the size variables
on M&O expenses. We have tested for scale economies on two levels—project size
and building size—and we have looked at the effect of changes in unit size. The
numbers on the right side of Table 34 indicate the percentage change in expense for
a10% increase in size. A number less than zero indicates economies of scale. Positive
numbers indicate diseconomies of scale.

Over-all, there are economies in large projects: a 1% decrease in M&O
expense for a 10% increase in project scale. This behavior is approximately the same
in all expense categories. There are noover-all building economies of scale; however,
there are compensating building scale economies in painting and diseconomies in
services. Expense per unit increases with unit size but not as fast as unit size
increases. A 10% increase in average unit size adds 4.3% to M&O expense. What
is striking about this unit size effect is that repair and painting expenses rise so
rapidly, more than proportionately, with average unit size. The explanation seems
to be that large units have many children, and children cause more damage than
adults.

COST REDUCTION POSSIBILITIES

The regression results on the effect of size on M&O costs enable us to com-
ment on some of the options the Housing Authority has that could make a difference
in M&O expenses in projects not yet constructed. There are at least two options:
varying the size of units and varying project size. We have seen that building size
has no net effect on M&O expenses. Table 37 presents estimates for a project that
will be five years old in 1975. We see that increasing project scale from 200 units

Table 37

FORECAST OF M&0 EXPENSES PER UNIT IN 1975 AS A FUNCTION
OF PROJECT SCALE AND UNIT SIZE: NEW PROJECTS

Number of Units per Project

Square Feet per Unit 200 2000
700 $§1075 $885
1000 $1255 $996
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to 2000 units lowers M&O expenses by 20%. Decreasing the average unit size from
1000 square feet to 700 square feet lowers M&O expense by 14%.

Of course, if current standards of space per person are to be maintained,
decreasing unit sizes means redirecting the housing program to smaller families, a
move that runs counter to central program objectives. The more obvious issue is
project size—the choice between vest pocket public housing and large projects. These
estimates show the high M&O price paid for the vest pocket alternative. If rents
were set to cover M&O expense only, for a project with large units the rent would
be $105 per month in the 200-unit project and only $83 per month in the 2000-unit
project.

It is possible that the observed reduction in M&O cost per unit in larger
projects is due to the existence of larger maintenance and operating organizations
rather than to physical size. Combining the M&O organizations of neighboring small
projects, therefore, might yield some or all of the economies found in large projects.
Support for this view of the causes behind observed project-size economies of scale
can be found in the fact that no net economies of scale are found in building size.
Although direct testing of the idea would be more conclusive, this study’s scale
economy results lend support to the concept of neighborhood maintenance organiza-
tions for privately owned housing. Such organizations, besides enabling sharing of
risk for infrequent repair items, would capture the benefit of any economies of scale
in large M&O organizations.



Appendix A

SOURCES OF EXPENSE DATA AND PROJECT
CHARACTERISTICS

The New York City Housing Authority maintains annual income and ex-
pense records for all of its housing projects. The records date back to 1938, the year
the first public housing project in the City began operation. This study used only the
records of Federally sponsored housing projects, partly to limit the amount of ex-
pense data examined and partly because of inconsistencies in the accounting for
Federally, State-, and City-sponsored projects.

DATA SOURCES

As of December 31, 1§67, there were 74 Federally sponsored public housing
projects in New York City. Only 56 of these were used in this analysis. The other
18 were discarded for the following reasons: Four projects, completed in 1967, had
been in operation for less than a year. One project consisted of rehabilitated struc-
tures and was not comparable with the rest of the data file. Another project had to
be excluded because no estimate of residential floor area could be obtained or com-
puted. Finally, twelve projects were extensions of older developments or located
near enough to other projects to use the same housing staff. Expense accounts in
these projects were not separable from those of the parent project.

Table 38 lists the 56 housing projects included in this analysis. The “blue
book” number refers to the project’s reference number in Project Statistics, an
annual publication of the New York City Housing Authority. The first usable year
of expense information is the first complete operating year. In some cases the last
usable year is not 1967 because project extensions made further expense informa-
tion noncomparable with earlier data.

The project characteristics required for this analysis—number of units,
number of buildings, and residential floor area—were obtained from Project Statis-
tics and project Key Plans and Site Plans. For most developments residential floor
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Table 38

FEDERAL PUBLIC HOUSING PROJECTS INCLUDED IN DATA FILE

Blue Usable |Units in | Units per | Gross Square
Project Name Book No. Years Project Building Feet per Unit
Williamsburg 41 1939-67 1630 81.5 735.4
Harlem River 42 1939-65 577 82.4 707.4
Red Hook 1 1940-60 2545 101.8 700.3
Queensbridge 2 1941-67 3149 121.1 676.6
Vladeck 3 1941-67 1531 76.6 657.3
Kingsborough 6 1942-65 1166 72.9 651.5
South Jamaica I 4 1941-60 448 40.7 622.0
East River 5 1942-67 1170 117.0 672.8
Clason Point 7 1942-67 400 8.7 756.1
E. Markham Gardens 9 1944-64 360 12.0 726.6
Jacob Riis 8 1950-67 1190 91.5 823.2
St. Nicholas 10 1955-67 1526 117.4 865.5
Breukelen 11 1953-67 1595 53.2 852.2
Brevoort 17 1956-66 896 68.9 921.4
Edenwald 19 1954-67 2039 51.0 933.1
Baruch 12 1960-67 2194 129.1 853.7
Van Dyke I 13 1956-63 1603 72.9 908.8
George Washington 14 1958-67 1515 108.2 899.,2
Throgg's Neck 15 1954-67 1185 40.9 899.4
Jefferson 16 1960-67 1493 82.9 918.3
South Jamaica II 18 1955-60 600 37.5 893.4
LaGuardia 21 1958-65 1094 121.6 866.9
Bronxdale 22 1956-67 1497 53.5 861.8
Cooper Park 23 1954-67 700 63.6 831.8
Robt. F. Vagner 24 1959-67 2162 98.3 844.0
Gravesend 25 1955-67 634 42.3 859.3
Hammel 27 1956-66 712 50.9 851.5
Eleanor Roosevelt I 54 1965-66 763 127.2 927.0
Mariner's Harbor 20 1955-67 607 27.6 860.0
Highbridge 26 1955-67 700 116.7 883.4
Red Hook II 29 1956-60 346 115.3 817.9
Daniel Webster 28 1966-67 606 121.2 937.2
General Grant* 30 1958-67 1940 215.6 942.4
Samuel J. Tilden 34 1962-67 998 124.8 948.3
James Monroe 36 1962-67 1102 91.8 976.4
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Table 38--continued

Blue Usable |Units in | Units per | Gross Square
Project Name Book No. Years Project Building Feet per Unit
Lois Heaton Pink 35 1960~67 1500 68.2 942.7
William C. McKinley 31 1963-67 619 123.8 955.0
Samuel Gompers 32 1965-67 474 237.0 898.0
Herbert H. Lehman 33 1964-67 622 155.5 929.4
Morrisania 48 1964 206 103.0 932.3
Blaisley Park 38 1962-67 386 77.2 932.7
Richmond Terr. 39 1965-67 489 81.5 1000.9
Andrew Jackson 43 1964-67 868 124.0 943.2
Mott Haven (B) 44 1966-67 993 124.1 979.1
DeWitt Clinton 45 1966-67 749 107.0 938.1
Tompkins 46 1965-66 1046 130.8 1005.1
Lafayette 47 1963-67 882 126.0 982.8
John Adams 49 1965-67 925 132.1 967.7
John P. Mitchell 50 1967 1732 173.2 866.2
E. R. Moore 80 1965-67 463 231.5 963.0
Robert Fulton 53 1966-67 944 85.8 889.8
Stanley Isaacs 57 1966-67 636 212.0 824.9
830 Amsterdam Ave. 59 1966-67 159 159.0 922.9
Robert A. Taft 64 1963-64 1470 163.3 980.5
Nathan Straus 63 1966-67 267 133.5 831.9
Wyckoff Gardens 74 1967 529 176.3 938.0

area, needed to compute gross square feet per unit, was obtained from Site Plans.
Where not given, residential floor area was computed from Key Plans in one of two
ways. For those projects with structures of the same height, the area covered by
residential buildings was multiplied by the number of stories and then reduced by
3% to allow for space devoted to other than residential purposes. For projects with
structures of varying heights, the area covered by each of the different structures
was estimated from Key Plan drawings, then multiplied by the number of building
stories and reduced by 3% to adjust for nonresidential space. In the latter approach,
an attempt was made to have the sum of the estimated building areas of a project
closely approximate the total area covered by residential structures given on the
Key Plan.

Annual income and expense data for each of the 56 Federal projects was
obtained from the three sources described below: .

McBee sheets, named after the person who developed the form, provided
data for most of the years prior to 1957. Dollar amounts for fifty income and expense
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subcategories listed on this sheet were recorded by project and year through 1956.
After that time, entries no longer were made on this form. The original source of
‘the McBee sheet data is the Income and Expense Subsidiary Ledger, which contains
an even more detailed subcategory breakdown. Although some detail was sacrificed
in selecting the McBee sheets over the Subsidiary Ledger as an information source
for these early years, the former were more readily accessible and easier to re-
produce.

Income and Expense Subsidiary Ledgersheets were used for the period 1957
through 1965. More than seventy-five subcategories, each identified by an account
number, are covered in the Ledger. Income and expenditures are entered on a
monthly basis with a cumulative total appearing at the end of each year. The
Subsidiary Ledger is the most detailed record of expenditures maintained by the
Authority. Its major drawback is the inconsistency of some account numbers from
one year to the next and the occasional shift in subcategory definitions. These
problems will be discussed in a later section.

IBM Punchcards, the basis of the Subsidiary Ledger, were supplied by the
Computer Division for the years 1966 and 1967. Unfortunately, the Authority’s
policy is to retain these cards for only two years and then to discard them.

HOUSING AUTHORITY EXPENSE ACCOUNTS

Since project income and expense accounts were first designed by the Au-
thority thirty years ago, several changes have been made in expenditure categories.
Among the problems involved in attempting to categorize expense items consist-
ently over time was the lack of any detailed records of the changes in account
classifications made by the Authority over the years. Account numbers changed,
new ones were introduced, items shifted from one account to another, expense
categories were combined or expanded, and no systematic record of these changes
was maintained. After extensive delving and frequent contact with knowledgeable
Authority staff, the mysteries of the accounting system, for the most part, were
unraveled. Summary categories ultimately were obtained by aggregating many
differently designated accounts.

The most drastic revision in the expense accounts occurred in 1959 when an
entirely new system of classifying maintenance expenses was introduced. Until 1959
maintenance expenses were categorized by type of system, mechanical or otherwise.
For example, all expenses incurred in the maintenance of an electrical system—
materials, salaries of project and central maintenance staff, and outside contracts
awarded—were assigned to the electrical system account. Between 1956 and 1959
the Housing Authority completely revised the method of reporting such expendi-
tures, and in subsequent years other, less drastic, revisions were instituted. The new
system differed from the earlier-one in that maintenance expenses were categorized
not by system but by salaries, materials, and outside contracts. Differences in catego-
ries between the two periods are shown in the bottom half of Table 39.
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Since the two methods of reporting expenses are incompatible, we created
two maintenance series, one covering the years 1943 through 1956, and the other
period 1959 through 1967. Repair and maintenance expense breakdowns in the
years 1939-42 and 1957-58 could not be made to conform to either format, and for
these years no maintenance detail was analyzed.

Table 39

HOUSING AUTHORITY MAINTENANCE EXPENSE CATEGORIES, 1943-56 AND 1959-67

1943-56 1959-67
Project maintenance supervision Project maintenance supervision
Pension fund Pension fund
Painting Painting
Heating salaries Heating salaries
Janitorial Project maintenance salaries
Grounds Central maintenance salaries
Plumbing Central maintenance building costs
Structures Repair and maintenance contracts
Heating materials Repair and maintenance materials
Appliances (ranges and refrigerators)
Other equipment
Electrical
Elevators

Prior to 1943, salaries of the project maintenance supervisory staff were
distributed among the various subcategories of operating services, utilities, and
repair and maintenance. In 1943, supervisory salaries began to be separately iden-
tified. Before 1957, maintenance salaries were distributed among the various me-
chanical systems (plumbing, electrical, etc.). In 1957 and 1958, salaries associated
with these systems were reported in a separate account called Mechanical System
Salaries. It proved impossible to allocate the salaries to individual systems as had
been done previously, or to group the salaries in a way compatible with the account-
ing system introduced in 1959.

The following discussion gives the most recent Housing Authority expense
classification, along with some additional comments on differences between this and
earlier accounting practices. The discussion is based on the Authority’s Project
Accounting Manual and memos and conversations with persons in the Accounting
and Budget Divisions.



1. Payroll and Maintenance: Repairs

11. Project Maintenance Supervision: Salaries of the superintendent, his
assistant and administrative staff, the stockman, housing supplyman, and the store-
keepers.

Between 1943 and 1952 these expenses were allocated to three accounts: (1)
Operating Services—Supervision; (2) Dwelling Utilities—Supervision; (3) Repair
and Maintenance—Supervision. Prior to 1943 maintenance supervision expendi-
tures were distributed among the components of the above categories.

1.2. Project Maintenance and Janitorial Salaries: Salaries of employees
directly assigned to projects handling routine repair and maintenance and those
performing janitorial services such as housing and ground caretakers.

Since 1959 the Housing Authority has maintained separate accounts for
project maintenance and jenitorial salaries. (Before that time project maintenance
salaries were allocated to the different systems.) We were forced, nevertheless, to
combine the two because ground caretakers’ salaries were in the former account
until 1962 when they were transferred to the Janitorial account. These same salar-
ies were in the Grounds account before 1959.

An additional shift in the type of personnel covered in the Janitorial ac-
count occurred in earlier years. Prior to 1953 exterminating salaries and materials
together were shown as a separate entry. In 1953 exterminating salaries were moved
to the Janitorial account where they remained until 1959 when they were trans-
ferred again, this time to the Central Maintenance Salaries account. Exterminating
materials, on the other hand, continued as a separate entry until 1959 when these
costs were shifted to the Repair and Maintenance Materials account. By combining
exterminating salaries and materials with janitorial salaries for all years before
1959, such differences were minimized.

1.3. Central Maintenance Salaries: Salaries of employees attached to the
Central Maintenance Pool who are engaged in routine repair and maintenance of
projects. Allocation is on the basis of time spent at a project or in the Central
Maintenance Building for work charged to the project.

1.4. Central Maintenance Shop Costs: Wages of Central Maintenance
Building personnel—administrative, custodian, and watchman—and Building oper-
ating costs, a portion of which is charged to each project.

1.5. Housing Protection: Salaries of police, guards, administrative and
supervisory staff of the Security Division, plus related expenses. This category in-
cludes only the Authority’s share of housing police costs and not that part paid by
the City of New York since early 1960.

1.6. Heating Salaries: Wages of housing firemen and other labor engaged
in the operation of the heating and hot water system. For Federal projects, 20% of
housing firemen’s salaries is charged to the Repair and Maintenance Salaries ac-
count.



1.7. Employee Benefits: Contributions to pension fund and to other em-
ployee benefit funds. .

1.8. Repair Maintenance Contracts: Contract costs for repair and mainte-
nance of grounds, structures, plumbing, gas and electric systems, elevators, ranges,
refrigerators, exterminating services, etc. Painting contracts are not included.

1.9. Repair and Maintenance Materials: Cost of materials, supplies, and
expendable equipment used in the routine repair and maintenance of grounds,
structures, elevators, refrigerators, ranges, plumbing, heating and electrical sys-
tems, as well as janitorial and exterminating supplies. Excluded are all materials
and supplies furnished under a contract or purchase order that are in item 1.8 above.

Before 1959, items 1.3, 1.4, 1.8, and 1.9 were distributed among the various
systems listed in Table 39. Item 1.2 was sllocated similarly until 1957 when some
repair and maintenance salaries were pt into separate, identifiable accounts.

2. Painting and Decorating

2.1. Painting Salaries: Salaries of painters, their helpers and foremen.
Wages of plasterers are included only when plastering work is done in connection
with painting. Plastering related to structural work is charged to the Central
Maintenance Salaries account.

2.2. Painting Contracts: Contract costs incurred in exterior and interior
painting, wall washing, washing and repair of shades, etc.

2.3. Painting Materials: Cost of all materials used in connection with in-
terior and exterior painting, decorating, and shades.

24. Painting Charges to Tenants: Tenant payments for selection of wallpa-
per or nonstandard colors, as well as for painting required as a result of tenant-
caused damage.

This painting breakdown has been in effect since 1959. With the exception
of 1957 and 1958, when salaries were isolated from other painting costs, all painting
expenses in earlier years were combined in a single account.

3. Fuel

Cost of coal, fuel oil, steam purchased and other fuels, except gas and elec-
tricity. The cost of fuel analyses or tests also are contained in this account.

4. Electricity

Cost of electricity for all purposes. Apartments are not separately metered.
Between 1943 and 1952, a new account called Elevator Operation appeared that



contained expenditures for electricity used in the operation of elevators. Before and
after this period, such charges were included in the Electricity account.

5. Gas

Cost of gas for all purposes other than heating. Apartments are not sepa-
rately metered.

6. Water

Cost of water for all purposes. Apartments are not separately metered.

7. Management

7.1.  Project Office Salaries: Salaries of persons employed in the project
office who are responsible for tenant selection, renting and leasing, general manage-
ment supervision, rent collection, etc. Wages of employees involved in project
maintenance supervision are not included.

7.2. Central Office Salaries: That portion of central office employee wages
traceable to management of the project. Except for salaries of central office person-
nel engaged in tenant selection which are charged to another account, these expen-
ditures are similar to those covered in Project Office Salaries.

7.3. Social and Community Activities Salaries: Salaries of all social and
community services staff’ assigned to the central office and of housing community
activities coordinators and recreation leaders assigned to projects.

Before 1957 these salaries were not shown separately but rather included
in the Project and Central Office Salaries accounts.

7.4. Tenant Selection Costs: All salaries, pension contributions, and other
benefits of central office staff engaged in tenant selection, as well as all related
overhead expenses.

8. Taxes

Payments in lieu of taxes.

9. Insurance

Cost of all types of insurance.

10. Other Administrative and Operating Expenses
10.1. Project Office Expense: All costs, other than salaries, related to project
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office operation (supplies, travel, telephone, postage, armored car service, supper
allowance for project office staff, etc.).

10.2. Central Office Expense: Portions of central office expense that are
directly traceable to the management of the project. These costs are similar to
Project Office expenses.

10.3. Legal Expenses: Salaries and fees for legal and fiscal services con-
nected with project operation. Included are court costs, fees paid to fiscal agents,
auditors of City projects, collection agents, and marshals.

10.4. Social and Community Services (nonsalary): Cost of nonsalary items
in connection with health and child-care programs, education and civic activities,
and recreational and community centers.

10.5. Collection Losses: Amount of past-due accounts receivable that are
determined to be uncollectable and are written off pursuant to Authcrity procedure.
Collections on accounts previously charged off are credited to this account.

10.6 Miscellaneous: Cost of settlement of uninsured claims for damages to
persons or property.

The above subcategory breakdown (items 10.1 through 10.6) was obtained
only for the years after 1958.

11. Improvements

11.1. Operating Improvements: Expenditures from management funds for
improvements, additions, alterations, betterments, and equipment specifically au-
thorized in the operating budget.

11.2. Extraordinary Maintenance: All costs—labor, materials and supplies,
expendable equipment, and contract work—of repairs, replacements, and rehabili-
tation of such a substantial nature that it is clearly not a part of the routine
maintenance and operating program.

Although large expenditures were made in the 1940s for conversion of heat-
ing systems that could be termed extraordinary maintenance, this account did not
officially appear in the Authority’s ledger until 1959.

11.3. Replacement of Equipment: Cost of nonexpendable equipment pur-
chased as a replacement of similar equipment. Expenditures for ranges, refrigera-
tors, vehicles, office furniture, and community center equipment are included in this
category.

As no replacement expense is recorded on the McBee sheets prior to 1954,
it is possible that this account did not exist in earlier years.

A credit rather than an expenditure in accounts 11.1, 11.2, or 11.3 some-
times appears in the Authority’s books reflecting a prior-year adjustment. The
Authority occasionally charges an expense to the Operating Improvement or Ex-
traordinary Maintenance account in one year and later decides that the expense
should have been charged to a different account, e.g., Repair and Maintenance
Materials. To rectify this, the former account is credited and the latter charged. In
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the case of equipment replacement, a credit indicates that equipment purchased and

charged to one project was subsequently transferred and recharged to another
project.
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Appendix B

HOUSING AUTHORITY MAINTENANCE PROCEDURES AND
PROBLEMS

In an effort to preserve, as nearly as possible, the original condition of its
structures, the New York City Housing Authority has adopted a set of preventive
maintenance policies aimed at minimizing housing deterioration. The inspection
and replacement cycles set forth by the Authority are listed below:

15-year cycle:
Refrigerator replaced.

10-year cycle:
Stove replaced.

6-year cycle:
Window shades replaced.

5-year cycle:
Public halls painted.

3-year cycle:
Apartment interior painted. (Tenant must pay if wallpaper, contact paper, or
a nonstandard color is selected. A security deposit is also required to cover the
cost of removing the paper and restoring the walls to their previous state at
a later time. A unit is repainted immediately after vacancy unless it was
painted within the last six months.)

l-year cycle:
Central heating system overhauled; radiators checked and louvers cleaned;
refrigerator vacuumed and cleaned by Housing Authority “firemen.” (Tenant
is permitted to bring in his own refrigerator but must assume the cost of
servicing it. However, one can be requested at any time from the Authority.
Replacement time for a refrigerator is ten minutes.)

6-month cycle:
Apartment interior inspected. In some housing projects, unit inspection is
undertaken only once a year by the maintenance crew. In others there are two
inspections per year, one by the maintenance staff and the other by the housing
assistants. Inspections include the following: :
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Window hinges oiled and handles replaced.

Warped doors and broken handles of kitchen cabinets replaced.

Damaged birchwood counter tops reversed or replaced.

Cracked asphalt floor tile replaced. (Tenant is instructed in maintenance

of floor tile—wash with soap and water and wax using ammonia to remove

wax every six months. Linoleum can be installed at tenant expense.)

5. Gas range overhauled and broken knobs and burners replaced.

Kitchen sink checked for leakages and stoppages.

7. Electrical outlets tested and checked for overloading. (Structures built
within last five years are wired for air conditioner which can be provided
by tenant.)

8. Bathroom checked for faucet drips, tub stoppages, proper toilet flush.
Broken cabinet shelves.and mirrors replaced.

9. Damaged doorknobs and locks replaced.

N

]

3-month cycle:
Roof fans used to circulate air in bathrooms and stair halls serviced; stair
floors waxed.

I-month cycle:
Elevator cables, controls, brakes, and speed inspected by elevator crew; hall
ceilings dusted; glazed tile stair walls washed.

1-week cycle:
Stair and floors washed. Both are swept daily.

The central heating plant consists of three to five 300-horsepower boilers
costing about $65,000 each. They are continuously maintained and completely over-
hauled in the summer. Occasional minor breakdowns of systems during the heating
season can be repaired within a maximum of five hours. Under Federal and State
law, all boilers must be insured. Insurance rates, however, are rather low.

The incinerator plant is a concrete pit requiring no maintenance or replace-
ment. Garbage is burned three times a day. Compliance with the Air Pollution Law
(Local Law 14) requires all incinerators to have either a gas burner over the inciner-
ator fire or a scrubber (water fan that acts as a filter for fly ash). The Authority is
in the process of installing scrubbers in structures of ten or more stories. In smaller
buildings, garbage is to be compacted (three cans of raw garbage compacted into one)
and picked up by the Sanitation Department.

Roof air fans are serviced every three months. Fan motors of one-fourth
horsepower last ten years at the most. Replacement cost is about $17.

The Housing Authority has a field testing program that examines new
products and equipment submitted by manufacturers. Products and equipment
range from soap powders, waxes and removers, new types of faucets and showers to
snowplows, tractors, and parasweepers.

.TheField Survey Section has an Experimental Unit responsible for deter-
mining the effectiveness of new products. If a product is found to be more satisfactory
than the materials presently being used, it is endorsed by the Authority and pur-
chased in large quantities. A circular is then sent to each project informing the staff
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of the new purchase that has become part of standard maintenance supplies. The
supervisor of the Field Survey Section devotes about four hours a week and his
assistant one day a week to testing operations.

All new equipment is reviewed by a Standards Committee of six persons
drawn from the Divisions of Purchase, Design, Construction, Management, and
Inspection. After a contractor provides the Committee with a history and demon-
stration of the equipment, it is sent to a laboratory for testing. If approved, one piece
of equipment is purchased and sent to a project for a trial run and an evaluation.
Based on this evaluation, a decision is made as to the purchase of additional equip-
ment.

Once a month, a meeting of project superintendents and assistants is held
to inform them of new equipment and materials purchased by the Authority and of
any revisions in maintenance standards and procedures resulting from these pur-
chases.

Every housing project is staffed with a permanent work crew consisting of
maintenance men, caretakers, and firemen; the number varies with project size.
Housing assistants, who are part of management personnel, are responsible for one
unit inspection a year. Glenwood Houses, with 1188 units, has 5 maintenance men,
18 caretakers, 4 firemen, and 10 housing assistants. In addition to this fixed staff,
the Housing Authority maintains a central maintenance pool of skilled workers
(plumbers, carpenters, electricians, plasterers) who service all of the developments.
Each project is allotted a specified number of man-days of skilled personnel drawn
from the pool. These workers can be called at any time for emergency and other
repairs or for needed improvements.

However, when major improvements are undertaken—e.g., the installation
of outdoor lights at Glenwood or the conversion of 40 four-room units to 20 eight-
room units at Kingsborough—outside contractors are usually hired. Selection of
contractors is on the basis of bids. Generally, contractors are employed for jobs that
otherwise would require using too many of the allotted man-days of central-pool
skilled personnel. Requests for funds to cover the cost of large-scale improvements
are submitted with the three-year project budget.

Repair requests in public housing developments originate either w1th the
tenant or the housing inspector. Between 60% and 70% of all repairs made are the
result of tenant complaints; most are reported during the first ten days of the month
when the rent is paid. The remainder originate with housing inspectors who check
each unit semiannually and report existing damage. All reported damages, with the
exception of those repaired on the spot during housing inspections, are recorded on
individual work tickets with the tenant’s name and address. A further entry is made
when the work is completed. Tenants are charged a nominal fee for repair of those
damages not due to normal wear and tear. The same recording procedure is followed
for repairs made in public areas. Any work completed at the time of inspection is
noted on the inspection sheet.

*In all projects, pink work tickets are used to denote damages requiring
emergency attention—floods, toilet stoppages, and the like. Same day service is
usually provided in such cases. Other damages are entered on a different color work
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ticket, the color changing each month to ensure no work is left over from the
previous month. Nonemergency repairs are completed within ten days of the date
reported, although Glenwood Houses claims five days as the maximum period. Be-
tween 900 and 1200 work tickets per year, or an average of 12 per year per tenant,
are filed at Glenwood.

At Glenwood, emergency work tickets are picked up every half-hour by a
maintenance man to ensure prompt service. Other work tickets are placed on a
control panel arranged by structure. Every morning the maintenance crew, each of
whom is assigned to specific buildings, picks up a day’s supply of tickets and proceeds
to make the requested repairs.

Smaller items used in day-to-day maintenance operations are kept on the
premises. Other larger items must be requested from a central storeroom main-
tained by the Authority, a procedure in effect since 1950. Previously, all materials
were stocked at the project. A record must be kept of all “closed items” used, which
include hardware, refrigerator parts, ranges, and plumbing supplies.

The maintenance and repair workload seems to vary significantly with pro-
ject location and with family size. Public housing developments located in deteri-
orated neighborhoods are subject to more vandalism than those in better areas.
Comparison of Glenwood and Kingsborough Houses illustrates this difference.

Glenwood Houses, a City Part III middle-income project built in 1950, is
located in the Flatland section of Brooklyn. The surrounding area, for the most part,
is newly developed with many well-maintained two-family structures. Vandalism
was not termed a problem in this project.

On the other hand, Kingsborough Houses, a Federal low-income project
built in 1941, is situated in a deteriorated neighborhood on the fringe of the Browns-
ville section of Brooklyn. Formerly composed of many well-kept private homes, the
area began to decline after 1950. A tour of the project showed abundant evidence
of vandalism: broken windows and door locks, scribbling on hall and elevator walls,
cut fire hose, and smoke-marked ceilings. Mugging, particularly of the elderly, is a
frequent occurrence. Many of the aged persons living in'the development have asked
to move. )

Large families with children are especially hard on their apartments. This
was mentioned at both of the projects visited. At Glenwood, public areas in buildings
with large units are washed and waxed more frequently than those with smaller
units. Substantially more damage is evident in the two structures housing large
families in Kingsborough than in any other buildings. It is almost impossible for the
maintenance crew to keep up with the damage. In fact, families have refused to
accept units in these two structures because of their constant state of disrepair.

Families with working mothers create a special problem. Extensive damage
within the unit is often caused by children left alone while the mother is away. In
such instances, a threat of eviction usually suffices to force the tenant to care
properly for the apartment and possibly to find someone to care for the children.
Thereafter, a monthly inspection of the unit is undertaken.
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