


The need for more valid and reliable means of measuring the output 
of government services at a l l levels of government i s a c r i t i c a l problem 
for policy analysts. It is particularly important at the municipal level, 
where such outputs and their variations have the most direct impact upon 
citizens, and where sophisticated measurement and evaluation capabilities 
are least l i k e l y to be found. This need i s easily documented by reference 
to: 1) Reports of service breakdowns contributing to the exodus of middle-
class residents from central c i t i e s (Without valid and reliable measures 
of services provided, how can we begin to estimate service levels required 
to stem or reverse this exodus?); 2) Lawsuits contending infringement of 

the equal rights provisions of the constitution through discriminatory 
provisions of services (Without valid and reliable measures of services 
provided, how can such cases be equitably resolved?); and 3) Frequent 
c a l l s for reorganization of governmental arrangements, particulary in 
metropolitan areas, in order to provide government services more e f f i 
ciently (Without more accurate measures of services provided, how can we 
establish the probable consequences of such reforms, or measure those 
consequences in cases where such reorganizations are carried out?).1 

The task of measuring the output of most government agencies is far 
more d i f f i c u l t than that of measuring the output of private firms. The 
output of a private firm is defined as the total quantity of any product 
manufactured or produced over a period of time. The output of a private 
firm can frequently be measured in physical terms, such as the total cars 
produced a year or the total loaves of bread produced a day. The number 
of physical units produced is an acceptable measure for most purposes. 

While the output of a private firm is frequently measured in terms 
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of the physical units produced, the dollar value of the output is also 
used as a measure of output. Prices for private goods and services are 
established by voluntary transactions between buyers and sellers. Con
sumers voluntarily enter markets and decide whether and how much of a 
particular good to purchase from among the alternatives offered. A 
consumer unwilling to pay the market price for a good can be excluded 
from consuming i t s benefits. In deciding to buy or not to buy, a consumer 
must make some estimate of the value he w i l l receive in the consumption 
process. A consumer w i l l be willing to purchase a good only i f he expects 
that the benefits he w i l l receive, less the costs he w i l l incur in consum
ing a good, exceed the net benefits he could obtain from using the purchase 
price in a different fashion. Thus, the dollar value of the output of a 
private firm determined by the prices at which units are sold includes a 
measure of both 1) the amount of output and 2) the expected value of the 
output by the consumer. 

In the public sector, i t is much more d i f f i c u l t to conceptualize and 
measure either the physical output of a public agency or the appropriate 
dollar value of the output. What is the output, for example, of a police 
department? In a general sense, the output of the police is the maintenance 
of order, the prevention and detection of crime, the enforcement of the law 
and the provision of emergency response services to citizens. One sees 
police on patrol and assumes that a l l individuals within some range of 
effects are benefited by this activity. However, the "production process" 
does not produce a clearly defined output and the lack of a market makes 
i t d i f f i c u l t to know how much those effects are valued by those receiving 
them. 
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The outputs of many municipal agencies exhibit several character-
i s t i c s of public goods. In particular, the outputs are often indivisible 
and potential beneficiaries cannot easily be excluded from receiving the 
effects of the output. Street lighting, for example, cannot be provided 
to one resident of a block without simultaneously providing it to others 
l i v i n g on the block or travelling along the block. The costs of excluding 
some from the benefit so that those who do benefit can be charged for the 
benefit would be very high. Given i n d i v i s i b i l i t y and nonexcludability, 
the problem of measuring output pervades the analysis of a l l public 
policy related to the provision of municipal public services. 3 

The i n d i v i s i b i l i t i e s and lack of exclusion characteristic of public 
goods prevents reliance upon single measures such as quantity or dollar 
value of output. It becomes necessary to measure several aspects of 
public output simultaneously. Thus, the speed of response made by a local 
police department is one indicator of the service level being provided by 
the department. Sole reliance on such a single indicator as the measure 
of output, however, could lead to serious problems both for policy analysts 
and public actors. 

The F.B.I. Crime Index has too frequently been u t i l i z e d as a single 
measure of the output of police agencies. 4 The problem of widespread non-
reporting of crimes can be corrected to some extent by supplementing 
o f f i c i a l F.B.I, crime reports with other indicators of victimization de
rived from household sample surveys. 5 Further indicators of the output 
of police agencies can be obtained by asking receipients of police service 
about their specific experiences with and evaluations of local police 
services. The ratio of warrants issued to warrants applied for can be 
used as a comparative indicator of the performance of police departments 
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served by the same prosecutor. 6 The geographic distribution of the sale 
of private protection devices can be used as a negative indicator of the 
sense of safety f e l t by citizens and their lack of reliance on the police 
for primary protection. 

Employing any single indicator of public agency output as the basis 
for structuring internal incentive systems can lead to pathologies. Jerome 
Skolnick has graphically described one such pathology resulting from the 
excessive reliance upon "the clearance rate" by the Oakland Police Depart
ment as a measure of performance.7 Detectives in the department were led 
to treat the most active and confirmed burglars, once arrested on a charge, 
as a potential resource of great value for future promotions. If the 
detective were able to offer a suspected burglar a sufficient reward in 
the form of significantly reduced charges, he might convince him to con
fess to a large number of crimes--thus "clearing" them a l l with a single 
arrest and a reduced charge. 

Policy analysts can f a l l into the same trap by reliance upon single 
indicators. Far too many articles examining factors affecting the output 
of public agencies have u t i l i z e d as their sole measure of output an abso
lute or relative input quantity such as total public expenditures or per 
capita public expenditures. The use of expenditures figures by social 
scientists as the sole measure of output has legitimized the growing 
reliance of the courts on similar indicators. Recently, an important 
series of cases has been argued before the courts in which the basic issue 
has been the unequal distribution of public goods and services to parti
cular neighborhoods based on alleged r a c i a l , ethnic, or economic d i s c r i 
minations. 8 Most of the cases focusing on the provision of educational 
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services have u t i l i z e d dollar resources per child as their measure of 

output.9 James Coleman and others have challenged the adequacy of simple 
dollar expenditures levels as measures of the output of educational 
systems.10 In several studies of police performance in the Indianapolis, 
Chicago, Grand Rapids, St. Louis, and Nashville metropolitan areas, the 
output of the police measured by a series of multiple indicators of per
formance has not been positively associated with average per capita ex
penditure levels by city. 1 1 Excessive reliance upon expenditure levels 
as the sole indicators of output may lead the courts into the position 
of finding the most wasteful (or most graft-ridden) c i t i e s providing the 
highest levels of output to their citizens. 

Such methodological traps can be mitigated by the conscious develop
ment and reliance on multiple indicators of output derived wherever possible 
from multiple modes of data collection. Researchers at the Urban Institute 
have pioneered in this regard. They have explored a wide variety of poten-
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t i a l indicators to be used simultaneously in any effort of measure output. 
The Workshop in P o l i t i c a l Theory and Policy Analysis at Indiana 

University has recently embarked on a research effort for the RANN Division 
of the National Science Foundation. The major focus of this project is the 
development of multi-mode measurements of two municipal services: street 
lighting and street repair. For street lighting, we developed a method to 
u t i l i z e a precision light-meter to record the level of night lighting on side-
walks and streets facing a particular block face. For street repair, we 
developed a mechanical device, called the Residential Street Roughness Indi
cator, to measure the roughness of, a street. In addition, we also devel
oped an observation form and procedure which can be used by trained observers 



6 

to record specific data about various aspects of street condition. 
In addition to the physical mode of data collection used for each 

of the service areas, we also u t i l i z e d two other modes: a survey of 
respondents, and indicators derived from agency records. A pretest of 
our survey instrument was administered to respondents l i v i n g in seven 
small neighborhoods in Indianapolis during 1974. A total of 326 re
spondents were interviewed in this test. Citizens were asked a series 
of questions to e l i c i t their perceptions of street lighting and road 
repair, their evaluations of the same, and their preferences for dif
fering levels of these services. Agency records provided our third mode 
of data collection. Unfortunately, we found this mode of data collection 
to be the most d i f f i c u l t of a l l . Agency records were so fragmentary that 
few consistent indicators could be developed. For road repair we were 
able to code the frequency of complaints directed to the Indianapolis 
Department of Transportation concerning the roads facing the respondents 
in our survey. For street lighting, we were not able to code much more 
than the frequency and pattern of street lights shown on agency maps. 

Preliminary data analysis has been initiated. One of the f i r s t 
questions we have addressed is "What i s the relationship between cit i z e n 
perceptions of service levels and our unobstrusive measures of service 
levels?" This is a particularly important question since many policy 
analysts are hesitant to rely at a l l upon citizen reported evaluation 
of output due to the assumed inaccuracy of citizen perceptions of service 
levels. Early analysis does not provide a completely uniform picture of 
accurate perception across a l l indicators. However, the more specific 
and concrete the referant to which our questions were addressed, the 
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more l i k e l y a high level of association exists between unobstrusive meas
ures and c i t i z e n perceptions of service levels. 

For example, in general citizens were quite accurate in their per
ceptions concerning a number of specific aspects concerning the condition 
of street repair on their block face. Citizens accurately reported the 
type of street surface, the presence or absence of curbs, the condition 
of their curbs, the presence of surface disintegration, and the presence 
of potholes. 1 5 

Sue Carroll of the Workshop staff developed a roughness scale for 
each block face included in our study and for each quadrant of a block on 
which respondents l i v e d . 1 6 The scale was composed of individual items 
coded for each quadrant of a block including amount of surface disinte
gration, number and size of potholes, presence or absence of cracks, 
presence or absence of bumps, and presence or absence of u t i l i t y cuts. 
Each observer was also asked to rate each blockface as being 'Very 
rough," " f a i r l y rough," " f a i r l y smooth," and "very smooth." These 
observer ratings were strongly related to the "roughness scale" for 
both a quadrant (gamma = .94) and for the block face as a whole (gamma = 
.97). Given these high coefficients, the roughness scale derived from 
the individual items coded by observers would appear to have at least 
some face v a l i d i t y . 

When respondents' perceptions of the roughness of the street on their 
block were then associated with the quadrant and blockface roughness scale, 
the measure of association between them i s f a i r l y strong (gamma = .76 for 
both scales). As shown on Table I, some variation occurred across various 
control variables. Those persons with more than a high school diploma. 
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those over 45, those who have lived on a block more than five years, and 
those l i v i n g on medium to short blocks tended to be more "accurate" in 
their perceptions of road roughness. I n i t i a l data analysis with scores 
produced by the Residential Street Roughness Indicator device has 
produced consistent findings with those reported on here. There is a 
high association among a l l of these individual modes of data collection 
concerning the level of road roughness--individual respondent perception, 
the roughness scale computed from observer coding of street conditions, 
and the output from the mechanical device for measuring road roughness. 

Although the levels of association are not, in general, as high as 
in the case of street conditions, s t a t i s t i c a l l y significant correlations 
between c i t i z e n perceived streetlight brightness levels on their blockface 
and data from a precision protoelectric meter were found. Further, a 
distinct pattern emerged between the strength of association and the size 
of the interval on either side of a respondent's house over which light-
meter readings were averaged. Correlations reach a maximum when meter 
readings are averaged over intervals relatively proximate to a respondent's 
home and decline as the meter readings are averaged over widening intervals. 
The lowest correlation is between citizen perceptions and light-meter 
readings averaged over the entire blockface. Indeed, for some subsets of 
the sample, this correlation was not s t a t i s t i c a l l y significant. Thus, 
citizens appear to show a pronounced tendency to perceive blockface street
light brightness conditions in terms of the brightness levels relatively 
proximate to their own homes. When asked specifically about conditions 
proximate to their homes, citizens are more accurate s t i l l . We also found 
that citizens who had lived on their block for more than 10 years, who had 
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a high school or better education, or who lived on relatively short blocks 
showed a higher than average degree of accuracy. 

As further analysis proceeds, we hope to address the question of 
which measures can be used most effectively and economically by public 
o f f i c i a l s or public interest groups in measuring the output of these 
two municipal services. Where we have multiple modes of data collection 
for the same attribute, such as we have for road roughness, we can begin 
to answer the question of which mode is most "cost effective" i n provid
ing a reliable and valid indicator of that attribute. It would appear, 
for example, that the observation form developed to measure several 
attributes of road repair can be used to generate a valid measure of road 
roughness which is highly associated with both citizen perceptions of 
roughness and with a mechanical recording of road roughness. Given the 
considerable economy of administering an observation form as compared to 
either a survey of residents or the use of the Residential Street Roughness 
Indicator, one would have to judge the observation form to be the most cost 
effective mode of data collection concerning road roughness of those studied. 
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