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iii

This updated version of The Use of Economic Data
in Collective Bargaining manual is designed to be used by
all members of the International Association of Fire
Fighters. Despite its title, the manual’s usefulness is not
limited to those locals with collective bargaining statutes
and impasse procedures. Even those locals who are pre-
cluded from bargaining with their employers will find the
principles and techniques described here useful in making
a case before any public group, be it city council, state leg-
islatures, citizens’ groups, or the media.

This manual is not intended to make you an expert in
economic policy. Its purpose is to help locals develop accu-
rate, well-constructed, credible arguments to support their
demands and positions. It attempts to accomplish this by
familiarizing readers with the necessary economic princi-
ples and mathematical techniques, and with the techniques
that will almost certainly be used by the other side. 

The manual is made up of two major parts. The first
part consists of six narrative and descriptive chapters plus
relevant appendices. The chapters deal with the following
areas: measures of central tendency (the mean, median,
and weighted average), the Consumer Price Index, ways of
making comparisons between your local and others, cost-
ing your current and proposed agreements, fire fighter pro-
ductivity, and municipal finances. The second part is a
workbook, with an answer section, which we hope will
reinforce the techniques we have presented.

If you are in collective bargaining, we caution you to
assemble the kinds of information described in this man-
ual as soon as possible. Collective bargaining is an ongoing
process and it requires that you frequently assess and ana-
lyze your position relative to other locals and relative to
hoped-for gains. Keeping data current and becoming
familiar with the techniques presented here makes this
process easier. Certainly, when making proposals and at
the bargaining table, you should have this information
available, intact, and up to date. Locals which have been
very successful at the bargaining table have by and large
been those which have gathered their information well in
advance and have prepared their case as if they were going
to impasse. Indeed, good preparation may very well pre-
clude an impasse situation. 

When preparing information for negotiations, we
urge you to take an honest and critical look at the situa-
tion your local faces and the relevant data. As we empha-
size in the manual, do not ignore, or worse yet, try to hide
data which may be potentially detrimental to your case.
Trying to present your case in the best light does not
include ignoring facts. Develop the bad with the good;
you can be sure the other side will do so. 

Obviously, this does not mean that you should pre-
sent information to the other side which is potentially
harmful to your case. However, it does mean that you
must be prepared to defend your case against unfavorable
information. Anticipate that management will find and
present data that may refute your case. Therefore, your job
is to develop effective counter arguments in advance. This
can be done effectively for almost any situation. 

Introduction
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There are numerous situations in collective bargaining
where it is necessary to compare various pieces of similar
data, such as the salary of the negotiating IAFF local in
comparison to the salaries of other IAFF locals. It is
unlikely that the salary structures of any two locals will be
exactly alike, so comparing the negotiating local to the oth-
ers one by one is likely to result in as many comparisons as
there are locals. Interpreting all of these comparisons is dif-
ficult — particularly if the purpose of those comparisons is
to support the demand for a specific salary increase.

To overcome this difficulty, it is often desirable, even
necessary, to use a single figure representative of the salaries
of all those other locals. Properly done, this helps bring the
comparisons into better focus, and, even more important,
facilitates the interpretation of the data.

Obviously, any such single figure must have statistical
validity. In other words, it must be truly representative of all
those other figures for which it has been chosen as a stand-
in. It must be adequately descriptive of all those other fig-
ures or it has no meaning.

The set of data to be described is called a universe. For
negotiating purposes, the universe is made up of other
municipalities comparable in some way to that of the nego-
tiating local. (Choosing the most appropriate comparable
cities to make up this universe is very important, and a
number of different criteria can be used. This is discussed
in more detail in Chapter 3.)

Several methods are used to arrive at a figure which
will describe an entire set of data. In general, these methods
are called measures of central tendency because they are
ways of describing the center or middle ground of a set of
data. The two most common measures of central tendency
are the arithmetic mean — popularly known as the average
— and the median. A third measure, the weighted average,
is used when the data values have different relative weights.

The Average or Mean
The arithmetic mean, or average, is found by adding

all values in a set and dividing by the number of items in
the set. For example, if there are three engine companies in
a given town with a staffing level of 21, 13, and 11 fire
fighters, respectively, then the average number of fire fight-
ers per company is computed as follows: 

(21 + 13 + 11) ÷ 3 = 15.

The table below presents data on fire fighter salaries in
11 selected cities. The calculation of the average salary for
the group is quite simple. The salary figures for each city are
added together and then divided by the number of figures
used.

Table 1–1
Calculation of the Average Fire Fighter Salary

for 11 Selected Cities

Fire Fighter
City Annual Salaries

1. San Francisco $45,918
2. Boston 43,315
3. Phoenix 40,626
4. Seattle 39,129
5. Denver 38,393
6. San Antonio 37,123
7. Pittsburgh 36,601
8. New Orleans 34,881
9. Cleveland 34,574

10. Baltimore 34,538
11. Indianapolis 33,533

Total $418,631

Average = $418,631 ÷ 11 = $38,057

The average can be greatly influenced by the presence
of high or low figures in the list, and the more extreme the
figure, the more influence it has. If, for example, the highest

Chapter I:
Measures of Central Tendency—
The Mean, Median, and 
Weighted Average
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salary in the table were deleted — San Francisco’s $45,918
— the average salary for the remaining 10 cities would fall
$786 to $37,271 ($372,713 ÷ 10). Likewise, if the lowest
salary were excluded — $33,533 — the average salary for
the remaining 10 cities would increase $453 to $38,510
($385,098 ÷ 10). 

The simple average assumes that all data items occur
the same number of times; i.e., that all of the data items
have the same relative weight. This is often not the case,
and so there are many situations where the simple average
does not adequately describe the situation. For example, if a
department has ten people making $30,000 per year, five
people making $35,000 per year, and one person making
$40,000 per year, it is misleading to describe the depart-
mental average as $30,000 + $35,000 + $40,000 divided by
3. For these situations the weighted average is used. This is
discussed in more detail later in this chapter.

The Median
The median is the middle value in a set of data. If the

data is arranged in order from the highest value to the low-
est, or lowest to highest, the median is the middle value. (A
set of data ordered in this way is called an array.) As will be
explained in this section, one of the major advantages of the
median as a measure of central tendency of any set of data
is that it is not unduly influenced by extreme high or low
data values.

To establish the median for any set of data, it is first
necessary to order the data from high to low, or from low
to high. This was already done in Table 1–1. Since there are
11 data items listed in that table, locating the median is
easy. It is simply the mid-point; in this case, the sixth item,
San Antonio’s salary of $37,123. Note that the actual dollar
amounts represented by San Francisco or Indianapolis exert
no special influence. San Francisco’s salary could be
$20,000 greater than it is in Table 1–1, and the median of
that list would still be $37,123, while the average salary
would have been greatly affected by such an extreme value.

Regardless of how many entries are listed in the array
— three, thirty, or three thousand — the median is that
point in the array at which there are as many entries above
as there are below. In the array with the entries 21, 13, 9,
the median is 13. If the array had these five entries — 21,
13, 11, 10, 9 — the median would be 11. If the array had
these seven entries — 21, 13, 13, 12, 6, 6, 6 — the median
would be 12. Note that the fact that some entries are iden-
tical has no effect on the location of the median. 

If the set of data contains an even number of items,
order the data and take the average of the two middle
items. For example, Table 1–2 below lists ten cities. The
median value for this set of data is found by taking the two

middle items, numbers 5 and 6, adding those values, and
dividing that number by 2. Note that it is still true that
there are an equal number of items above the median and
below the median.

Table 1–2
Average Fire Fighter Salary

for 10 Selected Cities

City Salary
1. San Francisco $45,918
2. Boston 43,315
3. Phoenix 40,626
4. Seattle 39,129
5. Denver 38,393
6. San Antonio 37,123
7. New Orleans 34,881
8. Cleveland 34,574
9. Baltimore 34,538

10. Indianapolis 33,533

The median of an array with an even number of
entries equals the average of the two middle entries. For
example, the median in table 1–2 above is the average of
number 5, Denver, ($38,393) and number 6, San Antonio,
($37,123).

Median = ($38,393 + $37,123) ÷ 2 = $37,758

To again emphasize the point that the median is not
overly influenced by extremes in the data, note that even if
San Francisco’s salary were $60,000, the median for the
data in Table 1-2 would still be $37,758.

The Weighted Average
In many data analysis problems, the simple average, or

mean, does not adequately describe the situation. For exam-
ple, it would be misleading to calculate the average salary of
the unit described below in Table 1–3 as $32,943, the total
of column 3 divided by the number of entries in the col-
umn, because there are different numbers of fire fighters in
different job classifications. A statistic called the weighted
average overcomes this problem by taking into account the
relative significance of each piece of data in the array.

In Table 1–3, Column 1 shows the classifications of
fire fighters while Column 2 shows how many fire fighters
are in each classification. Note that there is an uneven dis-
tribution of fire fighters among the classifications. Column
3 shows the salary for each classification.
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The simple average is found by totalling the salaries in
Column 3 and dividing by seven entries, to obtain
$32,943. However, as mentioned earlier, this figure does
not accurately describe the average salary in the unit
because the number of fire fighters in each classification is
not the same. 

The weighted average takes into account this uneven
distribution. To find the weighted average of this set of
data, first multiply the number of fire fighters in each classi-
fication (column 2) by the salary of each classification (col-
umn 3). This result is in column 4. Next, total the
weighted salaries in column 4, and divide the column 4
total by the total number of fire fighters, in this case, 100.

Table 1–3
Computation of Weighted Average Salary 

of a Unit of Fire Fighters

(1) (2) (3) (4)
Classification Distribution Weighted

of of Annual Salary
Fire Fighters Fire Fighters Salary (2) X (3)

Probationary
Step 1 15 $29,000 $435,000
Step 2 10 $30,000 $300,000

Private
Longevity-0 25 $32,000 $800,000
Longevity-l 20 $32,500 $650,000
Longevity-2 10 $33,500 $335,000
Lieutenant 15 $35,200 $528,000
Captain 5 $38,400 $192,000
Totals 100 $230,600 $3,240,000

Simple Average: $230,600 ÷ 7 = $32,943

Weighted Average Salary: $3,240,000 ÷ 100 = $32,400

Difference between Simple Average and Weighted

Average: $32,943 - $32,400 = $543

Note that the unit’s weighted average salary is $543
less than the inaccurate simple average figure. Use of the
weighted average can avoid the misleading results that
might be produced by focusing on a single salary figure not
truly descriptive of the unit’s salaries.
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The Consumer Price Index (CPI) is compiled and
published by the Bureau of Labor Statistics (BLS). The CPI
is a statistical barometer which measures the average change
in prices of a fixed market basket of goods and services over
time, starting from a designated reference point. It is
important to be aware of the fact that the CPI measures the
percentage change in price levels over time, not the actual
prices of goods and services in dollars and cents.

The CPI is based on prices of food, clothing, shelter,
fuel, transportation, medical services, and the other goods
and services people buy for day to day living. The items the
BLS prices fall into the seven broad categories of Food and
Beverages, Housing, Apparel and Upkeep, Transportation,
Medical Care, Entertainment, and Other Goods and
Services. There are price change indexes published for each
of these separate categories and for additional subgroups
within the categories as well. 

In order to measure price changes, BLS representatives
actually go into stores and other business establishments in
different cities and record the prices of specific items. They
will price a specific article of clothing, a specific electric
appliance, a specific can of vegetables, etc. On each succes-
sive visit, they will price the same items, or, if an item is no
longer being sold, the closest thing to it. Mail question-
naires are used to obtain public utility rates, some fuel
prices, and certain other items.

The BLS collects prices in 85 urban areas throughout
the country from about 57,000 housing units and 19,000
retail establishments such as stores, hospitals, supermarkets,
and gas stations. The index includes all taxes directly associ-
ated with the purchase and use of the items. Certain items,
such as food, fuel, and a few others, are priced every month
at all 85 locations. Most other commodities and services are
priced every month in the five largest geographic areas and
every other month in other areas.

The BLS publishes CPI figures for two non-geographic
population groups. The first is the CPI for All Urban
Consumers, called the CPI-U, which covers approximately
80 percent of the total population. This group includes

wage earners, clerical groups, professional, managerial and
technical workers, the self-employed, short-term workers,
and, in addition, retirees, the unemployed, and others not
in the work force. The second is the CPI for Urban Wage
Earners and Clerical Workers, called the CPI-W, which cov-
ers about 32 percent of the population. The consumers in
the latter group earn more than one-half of their income
from clerical or wage occupations. Since most IAFF mem-
bers fall into this category and work in and reside in urban-
ized areas, the CPI-W is usually considered the more
relevant of the two indexes for use by the union in collec-
tive bargaining.

The BLS also publishes separate indexes by size of city,
by region of the country, for cross-classifications of regions
and population-size classes, and for 27 local areas. Area
indexes measure the average change in prices for each area
compared to the base period; they cannot be used to mea-
sure the differences in price levels between cities. (This is
discussed later in this chapter.)

The conversion of consumer prices (or any other series
of data, such as salaries, hours of work, output, etc.) to an
index is done in order to reduce the numbers to a form that
greatly facilitates interpretation and analysis. Combining
the various prices of all items priced by the BLS into an
index figure provides a simple and statistically convenient
method of measuring the change in those prices over peri-
ods of time.  

Measuring Price Change 
In order to analyze price change data effectively, it is

necessary to establish a reference point; in other words, to
choose a date in the past and compare prices now to prices
then for the same items. This date is referred to as a base
year. Until January of 1988, the BLS used 1967 as the base
year. Beginning with price data from January 1988, most
Consumer Price Indexes shifted to new reference base years
— December 1982 for the CPI-U, and December 1984 for
the CPI-W. You will usually see the new base year referred
to as the 1982–84 base because the indexes for 1982, 1983
and 1984 are often averaged in order to combine them into
one number used for both the CPI-W and the CPI-U. The
BLS publishes many figures using both the 1967 and
1982–84 bases for completeness of comparison.

Chapter II:
The Consumer Price Index *

*Note: See Appendix A: Information Sources — for information
on how to obtain CPI reports. See Appendix F for
examples of BLS New Releases and Reports.
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The base year prices are said to be equal to an index of
100. For example, if the CPI-U market basket of goods
referred to earlier had cost $110 in 1982, for purposes of
the index that $110 would be equal to 100 index points
because 1982 is the base year for the CPI-U. If that same
market basket cost $132 in 1996, overall prices would have
increased by 20% (calculated by determining the change in
price from 1982 to 1996, in this case an increase of $22,
and dividing the increase by the base year price. $22 ÷
$110 = .20 = 20%) In this fictitious example, the index in
1996 would have been 120, an increase of 20 index points.

Table 2–1 below helps to illustrate this point. It shows
the average annual CPI for the years 1978 through 1996.
Note that the index for 1996 is 154.1. This means that the
cost of the market basket of goods and services in 1996 was
54.1% greater than the cost of the same items in 1982–84.

Table 2–1
Consumer Price Index for the United States, 

1978–1996 (CPI-W)
(1982–84 = 100)

Change from Previous Year
Year Index Points Percent
1978 65.6 — —
1979 73.1 7.5 11.4%
1980 82.9 9.8 13.4
1981 91.4 8.5 10.3
1982–84 100.0 8.6 9.4
1985 106.9 6.9 6.9
1986 108.6 1.7 1.6
1987 112.5 3.9 3.6
1988 117.0 4.5 4.0
1989 122.6 5.6 4.8
1990 129.0 6.4 5.2
1991 134.3 5.3 4.1
1992 138.2 3.9 2.9
1993 142.1 3.9 2.8
1994 145.6 3.5 2.5
1995 149.8 4.2 2.9
1996 154.1 4.3 2.9

Note: The specific index figures for 1982, 1983, and 1984
are 96.9, 99.8, and 103.3 respectively. The BLS aver-
ages these three to get the 1982–84 index of 100.0.

Source: U. S. Department of Labor, Bureau of Labor
Statistics. See Exhibit 1 at the end of this 
chapter.

Thus, measured against the base period, in this case,
1982–84, each index point is equal to one percentage
point. But, as we shall see below, this is the only time when
an index point is the equivalent of a percentage point.

Computing Percent
Change

Index points and percentage points are not the same
things but they are easily confused. The only time a one
point change in the CPI equals a one percent change is
when measured against the base year. In any other compari-
son, a one point change in the CPI does not equal a one
percent change. When the measurement is made from the
base period to some subsequent time, the index series read-
ily shows not only the increase in index points, but also in
terms of percent. Measurements covering other periods,
however, require some computations in order to derive the
increase in terms of percent change.

The last two columns in table 2–1 are intended to
demonstrate the difference between a change in index
points and the resulting percent change. In 1995 the CPI
advanced to 149.8, an increase over 1982–84 of 49.8 points
and 49.8 percent. The increase measured against 1982–84
produces a situation in which the change in points and the
change in percent are identical. But this is not the case in
any other year. The index in 1996 moved up to 154.1, an
increase of 4.3 points above 1995. That increase, however,
was equal to a 2.9% increase over 1995.

The formula used to compute either a percent increase
or a percent decrease, in the CPI or in any set of data, is
rather simple. It is:

Percent change = (Amount of change) ÷

(figure from which change has occurred) X 100

For example, the 1993 index is 142.1 and 1994 is
145.6. The amount of change from 1993 to 1994 is 

145.6 - 142.1 = 3.5. 

The figure from which the change has occurred is the
1993 index of 142.1, so we divide the difference by that
number. 3.5 ÷ 142.1 = 2.46 which converts to 2.46% or
2.5% rounded up.

Local Area Indexes
The national index is compiled and published by BLS

on a monthly basis. The index for any year is calculated by
averaging the indexes for each of the 12 months. As men-
tioned earlier, in addition to the national CPI, the BLS also
issues separate indexes for 27 large Standard Metropolitan
Statistical Areas, which include each city and those sur-
rounding suburban areas considered to be within commut-
ing distance of that city. A few of these local indexes are
published monthly, but most are compiled by the BLS on a
quarterly basis.
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It is important to note that the local CPI data is only
applicable to the specific area or region for which it is calcu-
lated. Larger, city-based unions can, if they choose to do so,
use data for their specific metropolitan area, but locals not
included in those areas will have to refer to the regional or
national indexes. In addition, the BLS notes in their
monthly CPI news bulletins that the local indexes are by-
products of the national index, and are more volatile and 

may not be as precise in the short term as the national
index. Therefore, the Bureau strongly urges consideration 
of the use of the national average CPI for use in escalator
clauses.

The table below lists the publication schedule for the
available metropolitan and regional areas. The included
metropolitan areas and the publication schedule are
adjusted occasionally due to population changes.

Consumer Price Index Sample Areas and Regions,
by Size Classes and Publication Schedules

Sample Areas Publication Schedule
UNITED STATES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
U.S. LARGE METROPOLITAN AREAS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
U.S. MIDSIZED METROPOLITAN AREAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
U.S. SMALL METROPOLITAN AREAS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
U.S. NON-METROPOLITAN AREAS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
NORTHEAST REGION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly

Northeast Metropolitan Areas of 1.2 million and above  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Northeast Metropolitan Areas of 500,000 to 1.2 Million  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Northeast Metropolitan Areas of 75,000 to 500,000  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
New York-Northern New Jersey-Long Island, NY-NJ-CT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Philadelphia-Wilmington-Trenton, PA-DE-NJ-MD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Boston-Lawrence-Salem, MA-NH  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Pittsburgh-Beaver Valley, PA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Buffalo-Niagara Falls, NY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually

NORTH CENTRAL REGION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
North Central Metropolitan Areas of 1.2 million and above  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
North Central Metropolitan Areas of 360,000 to 1.2 million . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
North Central Metropolitan Areas of 75,000 to 360,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
North Central Non Metropolitan Areas of 2,500 to 75,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Chicago-Gary-Lake County, IL-IN-WI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Detroit-Ann Arbor, MI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
St. Louis-East St. Louis, MO-IL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Cleveland-Akron-Lorain, OH  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Minneapolis-St. Paul, MN-WI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
Milwaukee, WI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
Cincinnati-Hamilton, OH-KY-IN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
Kansas City, MO-KS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually

SOUTHERN REGION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Southern Metropolitan Areas of 1.2 million and above  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Southern Metropolitan Areas of 450,000 to 1.2 million . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Southern Metropolitan Areas of 75,000 to 450,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Southern Non Metropolitan Areas of 2,500 to 75,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Washington, DC-MD-VA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Dallas-Fort Worth, TX  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Baltimore, MD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Miami-Ft. Lauderdale, FL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Houston-Galveston-Brazoria, TX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bimonthly
Atlanta, GA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually

WESTERN REGION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Western Metropolitan Areas of 1.2 million and above  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Western Metropolitan Areas of 330,000 to 1.2 million  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Western Metropolitan Areas of 75,000 to 330,000  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Los Angeles-Anaheim-Riverside, CA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
San Francisco-Oakland-San Jose, CA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Monthly
Seattle-Tacoma, WA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
San Diego, CA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
Portland-Vancouver, OR-WA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
Denver-Boulder, CO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
Honolulu, HI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
Anchorage, AK  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Semiannually
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Inter-Area Comparisons
Misconceptions surrounding the CPI often lead to

erroneous inter-area comparisons. The CPI, whether for the
nation or for the local areas, shows only the change in
prices, in terms of index points, for the geographic area,
(that is, for the United States as a whole or one of the local
areas) to which the index applies.

Specifically, the national index measures the change in
prices for all of the nation’s urban areas combined. By the
same token, the index for Chicago measures the change in
consumer prices for Chicago, the Detroit index the change
for Detroit, the Boston index the change for Boston.

Thus, the local area CPI’s can be used to determine
whether prices in one area are rising faster or slower than in
other areas or in the nation as a whole. However, it is
impossible to tell from those separate indexes whether prices are
higher, lower, or the same in one area compared to another.
This is because the CPI measures only the change in prices.
It says nothing whatsoever about price levels.

The CPI is not designed to make inter-area compar-
isons of living costs. For example, the fact that the October
1996 index was 165.0 for Philadelphia and 157.0 for San
Francisco does not necessarily mean that prices or living
costs were higher in Philadelphia. In fact, according to the
best gauge available for such comparisons — the Urban
Family Budgets — just the opposite was true. However,
what these two numbers do indicate is that since the base
year of 1982–84, the prices of the market basket items have
been rising faster in Philadelphia than in San Francisco.
That is the limit of the extent to which the local indexes
can be used for inter-area comparisons.

The reason this is true is the underlying concept
involved in base numbers. Both the Philadelphia index and
the San Francisco index have 1982–84 as the base period,
for which each index is 100. But that does not mean that
the price levels were the same in both cities in the base year.
The index of 100 does not tell us what the prices were.
Whatever they were — regardless of how much the market
basket of goods and services cost in 1982–84 in either city
— the cost for the year was arbitrarily labeled 100. And the
index for Philadelphia measures only the change in prices in
Philadelphia, while the index for San Francisco measures
only the change in prices in San Francisco.

A brief example may be helpful. Suppose, to use some
simplified numbers, that in 1982–84 the cost of the CPI
market basket was $125 in San Francisco and $100 in
Philadelphia. For purposes of the CPI, both would be arbi-
trarily labeled “100”, as has been done in the following
example.

Cost of
Market Price
Basket 1982–84 1996 Increase Cost of Market

in 1982–84 Index Index 1984–1996 Basket in 1996

San Francisco
$125 100 120.0 20% ($25) $150 

($125 + $25)

Philadelphia
$100 100 125.0 25% ($25) $125 

($100 + $25)

Assume now, as has been done in the above table, that
the index for 1996 was 120.0 for San Francisco and 125.0
for Philadelphia — an increase since 1982–84 of 20.0 per-
cent for San Francisco and 25.0 percent for Philadelphia.
The higher 1996 index for Philadelphia indicates that the
cost of the market basket rose faster, percentage-wise, in
Philadelphia. But it will not support the conclusion that the
cost of living, or the cost of the market basket, is higher in
Philadelphia than in San Francisco. In our example, the
1996 cost of the market basket in San Francisco would still
be higher than in Philadelphia—$150 versus $125 —
although prices since 1982–84 have risen faster in
Philadelphia.

In terms of dollars and cents, each city started from a
different point in 1982–84. Where the CPI is concerned,
however, there is nothing in the index figures for either of
the cities to tell us which had higher prices in 1982–84, or
which had higher prices in 1996.

Measuring “Real” Income
The major use of the Consumer Price Index in the

collective bargaining arena is that it provides a gauge of the
impact of prices on the purchasing power of worker’s
incomes.

For example, Table 2–1 shows that from 1982-84
through 1996 the CPI increased by 54.1 percent. The
implication of such a price increase on the buying power of
salaries or wages is clear. Unless workers, over the same time
period, received at least a 54.1 percent increase in their
incomes, matching the price rises during this period, those
incomes in 1996 would no longer purchase the same
amount of goods and services as they did in 1984. Thus,
workers’ “real” incomes would have declined. On the other
hand, if increases in pay exceeded the increases in prices,
the workers’ “real” incomes, and thus their standard of liv-
ing, would have risen. If wage or salary increases merely
equalled price increases, then the workers simply stood still
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in terms of “real” income and buying power. This section of
the chapter explains how to accurately calculate changes in
“real” income. It is not as obvious as it might seem at first.

As mentioned earlier, the ability to make these deter-
minations, and to make them accurately and with preci-
sion, is necessary for effective negotiation, and often may be
crucial to the union’s case. It is easy to slip into an overly
simplistic and totally inaccurate method of computation. In
order to make the necessary computations in the correct
way, the dollar figures — the salaries or wages for different
years — must be converted to so-called “constant” dollars.
That is, they must be converted to dollars of the same value
— the same buying power. In other words, they must be
adjusted for the impact of inflation. Then, and only then,
can the underlying “real” gain be determined.

A brief example demonstrates the problem that results
when this computation is not performed correctly.

According to Table 2–1, the CPI increased from 65.6
in 1978 to 154.1 in 1996, a rise of 134.9 percent (calcu-
lated as follows: 154.1 - 65.6 = 88.5; 88.5 ÷ 65.6 = 1.349, or
134.9%). For purposes of our example, let us assume that
over the same period, the average fire fighter’s salary in
some city advanced from $17,000 per year in 1978 to
$42,000 in 1996, an increase of 147.0 percent ($42,000 -
$17,000 = $25,000; $25,000 ÷ $17,000 = 1.47 = 147.0%).

At first glance, it might seem that the increase in real
salary during these years was 12.1 percent — the difference
between the increase in salary — 147.0 percent — and the
increase in the CPI — 134.9 percent. However, this is not
the case because the actual calculation is not that simple. The
real gain is considerably less because the 1996 salary is made
up of “inflated” dollars — dollars worth less than they were
in 1978. Consequently, the measurement that produced the
salary gain of 147.0 percent involved a comparison (1996
vs. 1978) in which each set of dollars had altogether differ-
ent values.

To ignore this difference in the value of the two sets of
dollars is like ignoring the differences between liters and
quarts, meters and yards, or degrees centigrade and degrees
Fahrenheit. If we were making a temperature comparison
and we had the 1978 figure in degrees centigrade and the
1996 figure in degrees Fahrenheit, our first task would be to
convert the data to a common standard. That is, we would
either convert the 1978 figure to Fahrenheit or the 1996
figure to centigrade. Only then could we measure the
change in temperature between 1978 and 1996.

So it must be with those 1978 and 1996 dollars. In
order to determine what they represent, they must first be
converted to a common standard — that is, into “constant”
dollars, in contrast with “current” dollars. In short, both the
1978 and 1996 figures must be adjusted to eliminate the
impact of price change. Only in this way can we discover

how much more buying power the 1996 salary actually 
represents.

The conversion of the salary figures from “current”
dollars into “constant” dollars involves the use of the CPI.
But instead of converting the salary figures into either 1978
or 1996 values, the use of the CPI — with its base year of
1982–84 representing 100 — enables us to translate both
figures into constant (1982–84) dollar values. That is, the
1978 salary is converted into a figure that, in effect, repre-
sents how many dollars would have been required in
1982–84 to match the 1978 purchasing power of that 1978
salary. Correspondingly, the 1996 salary gets converted into
a figure that represents the number of dollars that would
have been needed in 1982–84 to match the 1996 buying
power of that 1996 salary.

The computation is quite simple. Move the decimal
point on the index figure two places to the left, and then
divide that number into the 1978 salary. In our example,
we change the index of 65.6 to .656 and then divide
$17,000 by .656. This yields $25,915 in constant
(1982–84) dollars. In other words, it would have required
$25,915 in 1982–84 to buy the same amount of goods and
services that the actual 1978 salary of $17,000 was able to
buy in 1978.

The constant (1982–84) dollar figure for 1996 is cal-
culated by dividing $42,000 — the 1996 salary — by
1.541 — the 1996 CPI of 154.1, decimal point moved two
places to the left. That gives us $27,255 — the salary
needed in 1982–84 to match the 1996 purchasing power of
the 1996 salary of $42,000.

Through this process, the current dollar salary figures
for 1978 and 1996 have been converted into constant
1982–84 dollar values of $25,915 and $27,255. And by
measuring the amount of this increase, we can obtain the
gain in real income:

$27,255 - $25,915 = $1340

$1340 ÷ $25,915 = .0517 or 5.2%

As shown by this computation, the real change in
salary — the change in purchasing power — between 1978
and 1996 turns out to be a gain of only 5.2%. This is less
than the 12.1% given by erroneously calculating the differ-
ence between index and salary increases.

Table 2–2 presents a hypothetical fire fighter’s salary
over an eight year period, before and after adjusting for
inflation. Thus, column (1) shows the current dollar salary
for each year, and column (3) contains the salaries in con-
stant (1982–84) dollars. The CPI figures, which appear in
column (2), are the actual indexes for each of the years, as
published by the Bureau of Labor Statistics and previously
presented in Table 2–1.
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Table 2–2
Conversion of Fire Fighter Annual Salaries

into Constant Dollar Salaries

(1) (2) (3)
Salaries

U.S. Consumer in Constant
Annual Price Index (1982–84) Dollars

Year Salaries 1982–84 = 100 (1) ÷ (2)*
1989 $30,000 122.6 $24,470
1990 31,000 129.0 24,031
1991 32,000 134.3 23,827
1992 33,000 138.2 23,878
1993 34,000 142.1 23,927
1994 35,000 145.6 24,038
1995 36,000 149.8 24,032
1996 37,000 154.1 24,010

Percent Increases — 
Total for Given Time Period

1989–1996 23.3% 25.7% -1.9%
1989–1992 10.0% 12.7% -2.4%
1992–1996 12.1% 11.5% .6%

Percent Increases — 
Average Per Year Within Given Time Period

1989–1996 3.3% 3.7% -.27%
1989–1992 3.3% 4.2% -.8%
1992–1996 3.0% 2.9% .15%

* Note that before dividing the figure in column (1) by the fig-
ure in column (2), the decimal point in column (2) must be
moved two places to the left.

The center section of Table 2–2, “Percent Increase —
Total,” is a recapitulation covering selected time spans. The
table shows a 23.3% increase in the hypothetical fire
fighter’s salary between 1989 and 1996, a 25.7% increase in
the CPI during the same seven years, and a -1.9% change in
the salary during the same time period when it is converted
to constant 1982–84 dollars. Similar information is pre-
sented in the table for the 1989–1992 period and the
1992–1996 period.

The bottom section of Table 2–2, “Percent Increases
— Average Per Year,” shows the increases per year; that is,
the total increase for the time period divided by the num-
ber of years. For example, the 23.3 percent increase in the
annual salary between 1989 and 1996 works out to an aver-
age of 3.3 percent increase per year (23.3 ÷ 7 years). During
1989–1992, the real change per year for the hypothetical
salary averaged -.8 percent (-2.4% ÷ 3 years), while the
average during 1992–1996 was .15 percent (.6 ÷ 4 years).

One more point should be made regarding index
numbers. Had we chosen to do so, any year other than the
average of the years 1982–84 could have been used as the
base period. The result would have been to change the
index numbers, but not any of the underlying relationships,
such as the percentage change in price levels or the mea-
surements of “real” income.

Table 2–3 demonstrates this. In this table, indexes
based on the same price level changes computed on differ-
ent base years are placed in the respective columns. The
years 1978, 1982–84, and 1988 are used as the base peri-
ods. Note that the degree of change measured over each of
the time periods is exactly the same, regardless of which
index series is used.

Table 2–3
Indexes of Constant Dollar Salaries Using Three

Different Base Periods

Year 1978=100 1982–84=100 1988=100

1978 100.0 65.6 55.1
1979 111.3 73.1 61.3
1980 126.3 82.9 69.6
1981 139.4 91.4 78.1
1982 147.9 96.9 81.6
1983 152.6 99.8 84.2
1984 157.5 103.3 88.3
1985 164.9 106.9 91.0
1986 168.0 108.6 92.7
1987 174.0 112.5 96.0
1988 178.4 117.0 100.0
1989 186.9 122.6 104.8
1990 196.6 129.0 110.7
1991 204.7 134.3 115.2
1992 210.6 138.2 118.1
1993 216.5 142.1 121.8
1994 221.9 145.6 124.8
1995 228.3 149.8 128.4
1996 234.8 154.1 131.7

Percent Increases — Total for Given Period

1989–1996 25.7% 25.7% 25.7%
1989–1992 12.7% 12.7% 12.7%
1992–1996 11.5% 11.5% 11.5%

Percent Increases — Average Per Year for Given Period

1989–1996 3.7% 3.7% 3.7%
1989–1992 4.2% 4.2% 4.2%
1992–1996 2.9% 2.9% 2.9%
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As the above table shows, a change in the base year
changes the appearance of the index, but that is all.
Regardless of which base period is used, the index figures
reflect the same percentage relationships in price levels and
those relationships cannot be altered merely by choosing a
different base period for comparison. This is akin to stating
the same amount in distance in yards and in meters, or
measuring a room’s temperature in degrees centigrade and
degrees Fahrenheit. The numbers used to report the results
are different, but this does not change the amount of dis-
tance or the amount of temperature.

In the case of the three indexes in Table 2–3, because
the base periods are different, an index point has a slightly
different “value” in each of the indexes. For example, from
1989 to 1996, all of the indexes reflect an increase of 25.7
percent. But for the index with the 1978 base, the increase
involved 47.9 index points (from 186.9 to 234.8); for the
1982–84 based index, the increase was 31.5 index points
(from 122.6 to 154.1); and for the index with 1988 as the
base, there was an increase of 26.9 index points (from 104.8
to 131.7).

So it is, too, with the CPI. As noted earlier, the BLS
publishes the CPI on a base of 1967 = 100 as well as a base
of 1982–84 = 100. Both indexes are registering exactly the
same price movements, but they are using measuring rods
that are calibrated differently. This does not have any effect
on the underlying change in prices. In terms of percent
change, both indexes yield identical results.

Thus, according to the CPI with 1982–84 as its base,
the average index for 1993 was 142.1; for 1995 it was
149.8. This amounts to an increase of 7.7 points and 5.4
percent (7.7 ÷ 142.1).

Although very useful, the CPI has limitations. It
should be understood that the CPI may not be applicable
to all questions about price movements for all population
groups. For example, the indexes are designed to represent
the average movement of prices for the U.S. urban popula-
tion and so are not precisely appropriate for use by non-
urban residents. Also, the CPI does not provide data
separately for the rate of inflation experienced by any par-
ticular demographic subgroup of the population, such as
the elderly.

In addition, the indexes cannot be used to determine
relative living costs. An individual geographic area index
measures how much prices have changed in that particular
area over a specific time period. As emphasized earlier, it
does not show whether prices or living costs are higher or
lower in that area relative to another.

A further limitation is that the CPI is not a complete
measure of price change. Because the index is estimated
from a sample of consumer purchases, the results may devi-
ate slightly from those which would be obtained if all con-
sumer transactions were covered. (This is called estimating
error or sampling error, and it is a mathematical limitation
of the index.)

Note: See Appendix F for a sample Bureau of Labor
Statistics News Release.
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Comparisons are basic to the collective bargaining
process. They are used by the union (or the employer) to
support its position in negotiations or before a third-party
neutral. The comparisons may be with other groups of
workers, or against some kind of yardstick or standard. 

There are various kinds of comparisons that might be
developed in support of a demand for a pay increase. These
may include, for example, comparisons of the current salary
levels of the negotiating local with the current salary levels of 

a. fire fighters in other cities, or 

b. other occupations within the city, or 

c. a combination of the two. 

In combining (a) and (b), the resulting comparison
might attempt to show the relative position of the negotiat-
ing fire fighters — that is, how their salaries rank in relation
to salaries of other occupations (public sector or private sec-
tor) within the city — compared to how fire fighters in
other cities rank in relation to those same occupations
within their respective cities.

The same kinds of data might be compared over a
stretch of time. Although the salary for the negotiating local
may be higher than any of the other salaries, the negotiat-
ing unit may nevertheless have been receiving smaller
increases, and thus may have lost ground in relation to
other groups. This approach is often necessary for a unit
which is at the “head of the parade,” but it can also be used
regardless of what the local’s salary may be.

The salaries can, of course, be converted to an hourly
basis. For fire fighter locals with an extended workweek,
this will lend a different perspective to their yearly salaries.
Because of those extended hours of work, the hourly rate of
pay received by fire fighters is typically much lower than
their annual salaries make it appear. And as those hours of
work are reduced, comparisons in which the salary data (for
fire fighters and other groups) are presented on an hourly
basis may become increasingly important, if only to
demonstrate just how modest the hourly rate is, even with
the reduction in hours.

As was indicated in the previous chapter, other types of
comparisons may be employed in developing a case for a
pay increase, and these may involve the use of CPI or
Urban Family Budget figures. For example:

• Has the salary for the negotiating local kept ahead
of the rise in the cost of living and, if so, by how
much? In short, what has been the impact of the
increase in prices on the purchasing power of the
salary?

• How have collective bargaining settlements been
running for other fire fighters and for other groups
in the public and private sectors?1

• How do the salaries of the negotiating local stack
up against the BLS Urban Family Budgets? And, of
course, how do those salaries compare to the
salaries of others?

There is, as all of this suggests, a variety of ways to
build a case for an increase. The comparisons that are
finally settled on by the negotiating local must depend,
obviously, on which combination yields the results that it
needs. And what it needs are results that support its
demands and are credible.

Selection of the Universe  
Proper selection of what statisticians refer to as the

“universe” is crucial to the credibility of any presentation of
data. The “universe” is simply all of the data used in a com-
parison. For example, in a comparison of fire fighter salaries
in different cities, the universe would be all the cities whose
salaries are included in that comparison. The choice of
municipalities in the universe must be based on sound

Chapter III:
The Development of Comparisons *

* Note that the salary information contained within this
manual is hypothetical and is for demonstration purposes
of this manual only.

1. Information on settlements of IAFF local unions may, of
course, be obtained from the technical assistance and labor
issues department of the IAFF. There are many sources of
more general information on collective bargaining settle-
ments, including newspapers and direct contacts with other
unions in the area.

The U.S. Bureau of Labor Statistics publishes a monthly
periodical, “Compensation and Working Conditions” that car-
ries reports of the major settlements throughout the nation.
Similar data are compiled and published by the Bureau of
National Affairs, which is a private organization. BNA reports
can be found in many public or college libraries.
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reasoning to make a credible case on the basis of such com-
parisons. When selecting an appropriate universe, the
union must look for some kind of similarity or compara-
bility between its own situation and that of the locals to
which it is comparing itself.

The most common method of choosing a universe of
municipalities for the purpose of contract negotiation is to
include all those of comparable size. Size is definitely
important; it is unlikely that a credible salary comparison
can be made between the fire fighters in a town of 50,000
people and those in a city of two million. However, it is far
from the only appropriate consideration. In fact, as we will
discuss, cities very close in population often have few other
characteristics in common which are relevant to fire fight-
ers, and it is more logical to compare them with another
group of cities.

Sometimes the universe is historical; the union and
the city may traditionally agree to use a certain group of
cities as a basis of comparison. But in the absence of an
historical base, a number of other factors can be used to
further refine the universe. Some of these can be expressed
numerically, such as percent of pre-World War II construc-
tion, number of high-rise buildings, resident density, and
number of square miles included in the city limits. There
are also non-numerical factors. For example, the fact that a
city does or does not have a subway system or a harbor
may make the case that it is more comparable to some
cities than others of similar size. The important point is
that there are no hard and fast rules in choosing a universe.
The only requirement is that the final universe of cities be
chosen using relevant, credible criteria.

An example follows which illustrates how this can be
done effectively. We start with all cities of a certain size and
refine the universe, using criteria other than resident popu-
lation, to build a very convincing case for making a com-
parison to cities other than those closest in population.

Table 3–1 on the next page lists the 30 largest (in
population) cities in the United States. We can see that
ranked strictly by resident population, Boston is listed
twentieth. If we wanted to make some comparisons
between Boston and other cities using only resident popu-
lation, we might include all thirty cities, or we might refine

our universe to include those cities closest to Boston in
population — Jacksonville, New Orleans, etc.

But look at the other data presented in Table 3–1, and
more particularly at Table 3–2. Table 3–2 uses the data
from Table 3–1 and assigns a numerical rank to each city
according to five other factors relevant to fire fighters —
total incidents per 100,000 people, population densities,
etc. Now note where Boston ranks using these factors. As
you can see, we have a very different picture, but a very
credible one. Viewed in this way, Boston seems to be much
more comparable to cities such as New York, Chicago, or
Philadelphia than to Jacksonville or New Orleans, even
though the latter two are much closer to Boston in size.
This kind of information can be of obvious value in nego-
tiations.

Although there are no absolute rules in choosing the
universe, in developing its case the union cannot — or
should not — selectively omit cities. Once the appropriate
criteria have been decided on, all cities with those charac-
teristics must be included in the universe. For example, if it
is decided to base the universe solely on population size, all
cities of the size decided on must be included. Moreover,
the union cannot, at least not without sound reason, use
one set of cities to justify one part of the demands, and a
different set of cities to justify another part.

The mere fact that the negotiating city may already be
paying better salaries and/or fringe benefits than some of
the other cities in the universe is not necessarily a problem.
At some point this is to be expected, since someone must
be at the head of every list. Indeed, if the union concocts a
universe in which the data show that the negotiating city
lags behind all of the other cities, the universe itself is apt
to be viewed with suspicion.

Too often, the inability to interpret some seemingly
adverse data may prompt a union simply to omit those
particular data from a presentation. Unfortunately, the
importance of such an omission tends to get magnified out
of all proportion when it becomes noted by management
and/or a third-party neutral. When that happens, the
explanations never seem satisfactory. Such situations should
be avoided if at all possible, particularly when the data in
question can be adequately handled.
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Table 3–1
A Statistical Comparison Between Boston and 29 Other Largest Cities

Resident % Housing Housing Total Total
1992 Square Pop. Density Built Density Total Incidents Incidents

Jurisdiction Population Miles Per Sq. Mi. Pre-1939 Per Sq. Mi. Incidents Per 100,000 Per Sq. Mi.

New York City 7,311,966 309 23,663 40.9 9,683 340,303 4,654 1,101
Los Angeles City 3,489,779 469 7,441 17.4 2,772 312,491 8,954 666
Chicago 2,768,483 227 12,196 44.6 4,991 162,880 5,883 718
Houston 1,690,180 540 3,130 6.0 1,345 124,084 7,341 230
Philadelphia 1,552,572 135 11,501 51.6 4,999 204,781 13,190 1,517
Detroit 1,012,110 139 7,281 35.8 2,950 184,794 18,258 1,329
San Diego 1 1,148,851 324 3,546 8.6 1,332 70,644 6,149 218
Dallas 1,022,497 342 2,990 6.8 1,361 87,932 8,600 257
San Antonio 966,437 333 2,902 8.6 1,097 40,785 4,220 122
Phoenix 1,012,230 420 2,410 2.9 1,005 119,162 11,772 284
Baltimore 726,096 80 9,076 41.2 3,796 229,415 31,596 2,868
San Francisco 728,921 47 15,509 55.1 6,989 58,659 8,047 1,248
Indianapolis 746,538 362 2,062 20.2 884 56,394 7,554 156
San Jose 801,331 171 4,686 5.5 1,517 52,155 6,509 305
Memphis 610,275 256 2,384 11.0 971 101,995 16,713 398
Washington DC 585,221 61 9,594 37.7 4,565 147,008 25,120 2,410
Jacksonville 661,177 759 871 6.9 352 63,686 9,632 84
Milwaukee 617,043 96 6,428 38.4 2,648 61,474 9,963 640
Columbus 642,897 191 3,366 17.5 1,456 94,774 14,742 496
New Orleans 489,595 181 2,705 33.2 1,246 11,606 2,371 64
Cleveland 502,539 77 6,526 52.6 2,913 48,000 9,551 623
Denver 483,852 153 3,162 25.7 1,566 58,040 11,995 379
El Paso 543,813 245 2,220 7.4 688 50,873 9,355 208
Seattle 519,598 84 6,186 36.2 2,965 63,597 12,240 757
Kansas City 431,553 312 1,383 27.7 647 38,559 8,935 124
St. Louis 383,733 62 6,189 55.7 3,144 17,986 4,687 290
Atlanta 394,848 132 2,991 18.9 1,385 43,330 10,974 328
Cincinnati 364,278 77 4,731 43.1 2,196 70,009 19,219 909
Pittsburgh 366,852 56 6,551 55.3 3,039 29,842 8,135 533

Boston 551,675 48 11,493 57.6 5,226 54,835 9,940 1,142

Average 1,123,285 229 5,989 28.0 2,569 101,561 10,909 664

Source: U.S. Bureau of Census; Chicago Survey

1 Fire Department figures from the 1994 Phoenix Survey, all other cities data from the 1995 Phoenix Survey.
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Table 3–2
Comparative Ranking of Characteristics Impacting Fire Department

Operations in Boston and 29 Other Largest Cities

Resident % Housing Housing Total Total
Population Density Built Density Incidents Incidents

City Per Square Mile Pre-1939 Per Square Mile Per 100,000 Per Square Mile

New York City 1 10 1 28 7
Los Angeles City 8 21 13 17 11
Chicago 3 7 5 26 10
Houston 20 28 21 23 23
Philadelphia 4 6 4 7 3
Detroit 9 14 11 4 4
San Diego1 17 23 22 25 24
Dallas 22 27 20 19 22
San Antonio 23 23 24 29 28
Phoenix 25 30 25 10 21
Baltimore 7 9 7 1 1
San Francisco 2 4 2 21 5
Indianapolis 28 18 27 22 26
San Jose 16 29 17 24 19
Memphis 26 22 26 5 16
Washington 6 12 6 2 2
Jacksonville 30 26 30 14 29
Milwaukee 12 11 14 12 12
Columbus 18 20 18 6 15
New Orleans 24 15 23 30 30
Cleveland 11 5 12 15 13
Denver 19 17 16 9 17
El Paso 27 25 28 16 25
Seattle 14 13 10 8 9
Kansas City 29 16 29 18 27
St. Louis 13 2 8 27 20
Atlanta 21 19 19 11 18
Cincinnati 15 8 15 3 8
Pittsburgh 10 3 9 20 14

Boston 5 1 3 13 6

Source: U.S. Bureau of Census; Chicago Survey

1 Fire Department figures from the 1994 Phoenix Survey, all other cities data from the 1995 Phoenix Survey.

Consequently, the union should be prepared to han-
dle a universe in which the data for some of the cities may
appear to be adverse to the union’s cause. Under these cir-
cumstances, ability to interpret the data becomes impor-
tant. Because this is so, a discussion of techniques for
interpreting data appears later in this section.

On the other hand, if the inclusion of such adverse
data is apt to destroy the union’s argument and prove fatal
to its case — as well might happen — then the thing for

the union to do is to seek out an altogether different uni-
verse, or perhaps an altogether different approach.
Meanwhile, it should also be getting ready to respond to
the data it chose not to use—since that may be exactly the
material it ought to expect management to present.

In short, the union cannot exclude cities from its com-
parisons simply because it happens not to like the data.
Should it do so, the employer’s representative is likely to
catch it and call attention to the omissions before a third-



THE USE OFECONOMIC DATA IN COLLECTIVE BARGAINING
III: T

he D
evelopm

ent of C
om

parisons

17

party neutral. As a result, such a maneuver by the union
may serve to cast doubt over the credibility of the union’s
entire case.

Selection of the Base
Year

If the union must be sensitive to the need for some
logic to govern a universe, it must be no less aware that
some degree of logic must dictate the choice and use of a
base year2 in making measurements over a span of time.

As discussed in Chapter 2, where real salaries are com-
puted over different periods of time, the starting point of
the measurement does make a difference. However, there is
no single appropriate starting point. The union can choose
whatever year it wishes and introduce measurements that
span any period of time. But the union should realize that
its choice must be credible — most certainly to any third-
party neutral whom the union is seeking to persuade and, if
possible, to the employer as well.

The selection of a base year that appears totally arbi-
trary, and one that cannot be connected to economic trends
or bargaining relationships, will not only call into question
the particular set of data most directly involved, but will
probably lead the third-party neutral to have doubts about
the remainder of the presentation also. And, just as the
union should not expect to be able to get by when it tries
to make its case by improperly juggling its universe of cities,
it should also not expect to be able to get by if it uses differ-
ent base years, without some valid reason, within the same
presentation.

Thus, if the union introduces data designed to show
that its pay increases have lagged behind the increases
received by fire fighters in other cities over the last five
years, it should stay with that same five-year period in any
other time-span comparisons that it may present. For exam-
ple, if it introduces comparisons involving increases received
by plumbers, sanitation workers, and teachers, then these
comparisons should also span the same five-year period. If
it introduces data on the steady growth in the number of
alarms being handled by the local, it should stay with this
five-year period, and if it uses cost of living data over a
stretch of time, it should likewise stay with the same time
span.

It should not, in short, introduce one item whose
measurement is carried back five years, another four years,
another six years, etc. Use the same base year for all of the
measurements unless it is impossible to do so, or there is
good reason not to do so. If different base years are chosen

without clear justification, the inclination will be to believe
that the union chose a different base year for each measure-
ment because that was the only way it could get the results
it was seeking.

The Use of Salary
Comparisons

Making wage and salary comparisons between different
groups in the same occupation, or between different occu-
pations, is standard in preparing a collective bargaining
case. The negotiating local, in seeking to secure the same
rate of pay as some other group or groups, is, in effect, lay-
ing claim to a share of the “pie” matching the share received
by some other workers.3

Sometimes the occupational comparisons involve a
time dimension. That is, they are concerned not so much
with pay levels, but rather with the amount of pay increases.
In these comparisons, the pay increases of the negotiating
group are compared over some span of time to the pay
increases received by those other workers.

Such comparisons will not always be advantageous for
the bargaining local, however. It is very possible that the
pay gains of those other groups may be moving up slowly,
below national trend rates. If that is the case, reliance on
such comparisons will only enable the negotiating group to
enjoy the same shortfall experienced by the workers in com-
parable occupations.

The extent to which the comparability of the occupa-
tions becomes an issue of importance in any salary compar-
isons varies with the way in which the comparisons are
employed. Thus, if the union seeks to move up to or come
closer to the pay level of another group, and had not previ-
ously enjoyed such a standing, the chances are that the
comparability of the jobs would be a major item to contend
with.

Conversely, a proposal to break an historic relationship,
such as parity in pay between the fire and police services,
will likely encounter a similar hurdle. The party making
such a proposal would, no doubt, be called upon to
demonstrate that (a) parity was a mistake to begin with, or
that (b) while parity may have been valid at some time in
the past, there is now sufficient reason to warrant overturn-
ing a pay relationship that has long been in existence.

On the other hand, if the occupational salary compar-
isons are employed merely to show the amount of pay
increases that have occurred, and that the negotiating union
is merely seeking not to lose ground relative to these other
occupations, the question of occupational similarity
becomes less important. It does not become unimportant
— simply less important.

3. This assumes, of course, that there is no difference in the
amount of fringe benefits.

2. As used here, base year simply refers to the starting
point of any comparison covering a span of time. It
should not be confused with the use of such terminology
in connection with the base period for an index series
(such as, 1982–84 = 100).
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Pay increases vary over time for groups within the same
occupation, as well as from occupation to occupation, and
from industry to industry. This occurs for a variety of rea-
sons. The negotiating union will not easily get by with
selecting simply those groups or occupations which have
received the larger increases, and making comparisons to
them only. It would, in all likelihood be expected to justify
its selection, or establish that its own group likewise merits
such favored treatment.

Consequently, the choice of occupations to be used in
the comparisons should be made with some care and rea-
son, and with an eye toward credibility. For it must be
remembered, the comparisons have a particular purpose, and
that is to show (a) that the pay of the negotiating group
should be increased, and (b) the amount by which it should
be increased.

Conclusions should be drawn from the comparisons,
and they should be rather specific conclusions that indicate
just how the comparisons support the union’s demands.
The comparisons should not be employed simply to present
a mixture of data that demonstrate lags in the pay of the
negotiating union, leaving to the third-party neutral the job
of selecting the lag(s) he considers most significant. It is the
union’s task to bring into some focus the data it presents —
to interpret that data. The union must explain what the
union believes the data mean. Otherwise, it is leaving too
much to chance.

Uniqueness of Fire
Fighting — Job Analysis

The Supplement to the Dictionary of Occupational Titles
(DOT) compiled by the U.S. Department of Labor provides
a listing of occupations according to their physical demands,
working conditions and training time. For each of these
three categories the Department of Labor has developed a
coding system which indicates the nature of the characteris-
tics associated with each occupation. For example, in the
category describing the physical demands normally associ-
ated with a particular occupation, six numerical codes are
used to describe six distinguishing factors as follows:

1. Lifting, carrying, pushing and/or pulling
(strength)

2. Climbing or balancing

3. Stooping, kneeling, crouching, and/or crawling

4. Reaching, handling, fingering, and/or feeling

5 Talking and/or hearing

6. Seeing

The first factor – lifting, etc. – is further refined to
indicate the degree of strength normally required for perfor-

mance of a particular job. The codes used to indicate differ-
ences in degree of strength are as follows:

S - sedentary work

L - light work; lifting 20 lbs maximum with frequent
lifting and carrying of objects weighing up to 10
lbs.

M - medium work; lifting 50 lbs maximum with
frequent lifting and/or carrying of objects
weighing up to 25 lbs.

H - heavy work; lifting 100 lbs maximum with
frequent lifting and/or carrying of objects
weighing up to 50 lbs.

V - very heavy work; lifting objects in excess of 100
pounds with frequent lifting and/or carrying of
objects weighing 50 lbs or more.

When one or more of the numerical codes appears for
a particular occupation it means that normal performance
of that job requires physical exertion of the type indicated.
When the numerical code “1” is appropriate, there will also
be a letter designation indicating the range of strength
required. Thus, according to the DOT listing, performance
of the job of fire fighter requires all six listed physical
demands; and as the degree of strength required is con-
cerned, the classification of fire fighter was given the maxi-
mum rating; a “V,” or very heavy work.

In the same manner, the factors describing working
conditions are also coded, using a scale from 1 to 7 as 
follows:

1. Inside, outside or both (I, O, or B)

2. Extremes of cold plus temperature changes

3. Extremes of heat plus temperature changes

4. Wet and humid

5. Noise and vibration

6. Hazards

7. Fumes, odors, toxic conditions, dust and poor
ventilation.

In the area of working conditions the DOT indicates
that the fire fighter faces:

1. Extremes of heat (i.e., “temperatures sufficiently
high to cause marked bodily discomfort unless the
worker is provided with exceptional protection.”);

2. Temperature changes (i.e., “variation in tempera-
ture which are sufficiently marked and abrupt to
cause noticeable bodily reactions.”);

3. Wet and humid (i.e., “Contact with water or other
liquids” plus, “atmospheric condition with moisture
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content sufficiently high to cause marked bodily
discomfort.”);

4. Noise and vibration (i.e., “sufficient noise, either
constant or intermittent, to cause marked distrac-
tions or possible injury to the sense of hearing,
and/or sufficient vibrations – production of an
oscillating movement or strain on the body or its
extremities from repeated motion or shock – to
cause bodily harm is endured day after day.”);

5. Hazards (i.e., “situations in which the individual is
exposed to the definite risk of bodily injury.”);

6. Fumes (i.e., “smokey or vaporous exhalations, usu-
ally odorous, thrown off as a result of combustion
or chemical reaction.”);

7. Odors (i.e., “noxious smells, either toxic or  non-
toxic.”);

8. Toxic Conditions (i.e., “exposure to toxic dust,
fumes, gases, vapors, mists, or liquids which cause
general or localized disabling conditions as a result
of inhalation or action on the skin.”);

9. Dust (i.e., “air filled with small particles of any
kind, such as textile dust, flour, wood, leather,
feathers, etc. and inorganic dust, including silicon
and asbestos, which make the workplace unpleasant
or are the source of occupational diseases.”);

10. Poor ventilation (i.e., “insufficient movement of air
causing a feeling of suffocation; or exposure to
drafts.”).

With regard to training time, the DOT uses two cate-
gories; general educational development (GED) and specific
vocational preparation (SVP). For the category of general
educational development, separate numerical codes are used
to describe the degree of reasoning development required
(on a scale of 1 to 6), the degree of mathematical develop-
ment (on a scale of 1 to 5), and language development (on
a scale of 1 to 4). Specific vocational preparation is
described in terms of the number of years of specific train-
ing required for adequate performance of the jobs. For this
characteristic, a scale of 1 to 9 is used as follows:

1. short demonstration only

2. short demonstration — 30 days

3. 30 days to 3 months

4. 3 to 6 months

5. 6 months to a year

6. 1 to 2 years

7. 2 to 4 years

8. 4 to 10 years

9. over 10 years

The DOT Supplement lists the fire fighter as requiring
a GED reasoning development level of 3. This has recently
been upgraded to 4. In terms of mathematical ability the
fire fighter’s job is rated at the 2 level. A 3 level rating is
applied to language development. The code 4 level for rea-
soning development is described as being able to “apply
principles of rational systems to solve practical problems
and deal with a variety of concrete variables in situations
where only limited standardization exists. Interpret a variety
of instructions furnished in written, oral, diagrammatic, or
schedule form.” In other words, while the fire fighter learns
a set of standard techniques for fighting fire, he must be
able to exercise judgment as to which fire fighting tech-
nique should be used in changing situations.

The rating given the occupation of fire fighter for spe-
cific vocational training preparation is 6, or from one to
two years preparation. It should be noted however that the
U.S. Department of Labor’s approved apprenticeship stan-
dards for the occupation of fire fighter call for an appren-
ticeship of from three to four years.

A review of the DOT Supplement indicates that the
occupation of fire fighter is unique. Many other occupa-
tions have many of the same characteristics, but no other
occupation described in the DOT completely duplicates
that of the fire fighter in terms of the DOT characteristics.
For example, there are similarities between fire fighters and
the apprentice trades with regard to physical demands and
the level of skills and knowledge required, but the working
conditions are different in a number of ways. While some
occupations may have working condition factors similar to
those of fire fighters, they do not require the same physical
demands or educational attainment, or if they require the
same educational attainment, they do not impose the same
working conditions, etc. The following table, which com-
pares the characteristics of some selected occupations with
those attributed to the fire fighter, demonstrates this point.

It is interesting to note that even the job of police
patrolman, which is most often compared in the public
mind with that of fire fighter, differs in considerable degree,
particularly in terms of physical demands and working con-
ditions. Although both are rated the same in terms of gen-
eral education development and the specific vocational
training required, the fire fighter’s job requires more physi-
cal skills and requires work under more adverse conditions
than does the patrolman’s job.

Interpreting the Salary
Data

A comparison between the fire fighters in City A with
the plumbers in City A, for example, is fairly simple and
will not require much in the way of interpretation. This is
not the case, however, if the comparison includes a number
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of the crafts, and if the pay differentials between each
group and the fire fighters varies from pennies per hour to
dollars per hour, which is likely to be true.

Inter-city comparisons present a similar problem, even
when only fire fighter salaries are involved. The data are
apt to display wide variations. The negotiating local is
likely to have higher pay than some and lower pay than
others. It is necessary for the union to be able to interpret
such diversity, and to do so with some specificity. The
comparisons, in other words, must support an increase of a
specific amount and that specific amount should have
some relevance to the union’s demands.

The two measures that are most widely used for the
purpose of comparing and interpreting data are the mean,
or average, and the median, as discussed in Chapter 1.

The first step toward good interpretation is frequently
the manner of presentation. Assume, for example, that
there is some relevance to a comparison of fire fighter
salaries for the cities presented below — that is, that there
is validity to this particular “universe” of cities:

Baltimore $34,538
Boston $43,315
Cleveland $34,574
Denver $38,393
Indianapolis $33,533
New Orleans $34,881
Phoenix $40,626
Pittsburgh $36,601
San Antonio $37,123
San Francisco $45,918
Seattle $39,129

Assume also that the Pittsburgh local is seeking a raise
of $1000.

These numbers tell us very little listed this way. After
studying them for a while and making some comparisons,
we see that Pittsburgh lags behind San Francisco by some
$9,317 in salary and behind Denver by $1,792, but that
Pittsburgh’s salary is higher than that of some of the other
cities. However, the way the data is presented above makes
useful information difficult to determine. Now consider
the following:

San Francisco $45,918
Boston $43,315
Phoenix $40,626
Seattle $39,129
Denver $38,393
San Antonio $37,123
New Orleans $34,881
Cleveland $34,574
Baltimore $34,538
Indianapolis $33,533

Total $382,030

Average $38,203

Median $37,758

Pittsburgh $36,601

Comparison of Characteristics of Selected Occupations
with those Attributed to a Fire Fighter

Physical Working
DOT Title Demands Conditions Training Time

1 2 3 4 5 6 1 2 3 4 5 6 7 GED SVP

Fire Fighter V X X X X X B X X X X X 4 6

Patrolman M X X X B X 4 6

Operating Engineer M X X X B X X 3 3

Plumber H X X X X B X 4 7

Iron Worker H X X X X X B X X X 3 6

Construction Lineman H X X X X X O X 4 7

Source: U.S. Department of Labor; Supplement to the Dictionary of Occupational Titles; Physical Demands, Working Conditions and
Training Time (1966 Edition).
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This is basically the same information with the addi-
tion of the mean and median, but in this presentation, the
data have been arrayed from highest salary to lowest.

It now becomes clear that Pittsburgh’s current salary of
$36,601 is lower than all but four cities in this universe,
and that the proposed pay increase of $1000 would simply
bring its salary up to $37,601, or just about up to the
median for all cities in the comparison. Furthermore, the
increase of $1000 will still leave Pittsburgh’s salary well
below the average figure of $38,203.

The case for a pay increase could possibly be enhanced
by adding a time dimension to the comparison. By examin-
ing the salaries of the 10 cities and Pittsburgh for some ear-
lier year or years, it might be discovered that the salary for
Pittsburgh had slipped relative to the 10 city average. In
short, it might be found that the increases received by
Pittsburgh have been lagging. This point could be used to
strengthen the case in support of the demand for $1000, or
to seek an even greater pay increase.

Let us assume for this example that the 1978 salary in
Pittsburgh was $17,384 and that the salaries in the other
cities that same year were as follows:

San Francisco $19,990
Boston $18,905
Phoenix $18,123
Seattle $18,053
Denver $17,090
San Antonio $17,005
New Orleans $16,873
Cleveland $16,770
Baltimore $16,054
Indianapolis $16,010

The median for the 10 cities for 1978 is $17,048, and
the average is $17,487. The 1978 and 1996 data can be
combined into a single table for purposes of presentation.

Table 3–3
Comparison of Salaries of Fire Fighters in Pittsburgh

and Ten Comparable Cities as of July 1, 1978 and
1996

1978 1996

San Francisco $19,990 $45,918
Boston $18,905 $43,315
Phoenix $18,123 $40,626
Seattle $18,053 $39,129
Denver $17,090 $38,393
San Antonio $17,005 $37,123
New Orleans $16,873 $34,881
Cleveland $16,770 $34,574
Baltimore $16,054 $34,538
Indianapolis $16,010 $33,533

Average $17,487 $38,203
Median $17,048 $37,758

Pittsburgh $17,384 $37,601
(proposed)

In 1978, Pittsburgh’s salary was $336 above the median
salary for the other ten cities of $17,048. The 1996 median is
$37,758. Pittsburgh’s current salary of $36,601 is $1157
below the 10 cities median; even with the $1000 increase the
salary will still be $602 below the 1996 average. If we were to
include Pittsburgh in the 1978 salary column, it would rank
fifth of the eleven cities; the proposed 1996 salary of $37,601
would place it sixth for that year. This helps to establish that
the proposed increase is reasonable and modest.  

In essence, the union has sought here to lay claim to a
relative position. That is, the union is asserting that its salary
today should rank — in relation to the other fire fighter
salaries — at or near where it ranked in an earlier period. In
this type of approach — subject to the admonition discussed
earlier with respect to the comparability issue — the union
can also introduce salary comparisons involving a variety of
occupations.

Suppose, for example, the fire fighters in Pittsburgh were
attempting in 1996 to demonstrate the inequity of their salary
by reference to the salary of $34,909 paid the city’s building
inspectors. In order to make their point the fire fighters would
compare the 1996 salaries for fire fighters and building inspec-
tors in all of the cities in the universe. This presupposes that
the building inspectors in all of the cities do essentially the
same work and that the requirements for the job are similar.
Let us assume that the comparison yields the results shown
below in Table 3–4. 
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Table 3–4
Salaries of Building Inspectors and Fire Fighters in
Pittsburgh and Ten Comparable Cities as of July 1,

1996

(1) (2) (3) (4)
(2) ÷ (3) X 100

Fire Fighter
Fire Building as a % of

Fighter’s Inspector’s Building
City Salary Salary Inspector

San Francisco $45,918 $48,716 94.3%
Boston $43,315 $39,210 110.5%
Phoenix $40,626 $36,306 111.9%
Seattle $39,129 $34,626 113.0%
Denver $38,393 $34,164 112.4%
San Antonio $37,123 $33,427 111.1%
New Orleans $34,881 $31,727 109.9%
Cleveland $34,574 $31,334 110.3%
Baltimore $34,538 $34,450 100.3%
Indianapolis $33,533 $30,892 108.5%

Average Percentage 108.2%
Median Percentage 110.4%

Pittsburgh 
(current) $36,601 $34,909 104.8%
Pittsburgh 
(proposed) $37,601 $34,909 107.7%

The current Pittsburgh fire fighter’s salary of $37,601
amounts to 104.8 percent of the inspector’s salary ($36,601 ÷
$34,909 = 1.048 = 104.8%). This indicates that the fire
fighter’s salary is low relative to the inspector’s salary. The
average relationship in the other cities in the universe is
108.2%; the median, a measure of central tendency that
will overcome the “distortions” created by the more extreme
values such as Seattle at 113.0% or San Francisco at 94.3%,
is 110.4%

The important point, however, is not the relationship
represented by the salaries that are in actual existence. For
bargaining purposes the union must demonstrate what the
impact of its demand will be. 

The proposed $1000 increase would raise the
Pittsburgh salary to $37,601. That would produce a salary
relationship of fire fighter to inspector of 107.7%, just
below the ten city average of 108.2% and well below the
ten city median of 110.4%. (If we were to rank the percent-
ages from highest to lowest and include Pittsburgh, it ranks
ninth, even including the proposed increase.)

If the Pittsburgh fire fighters were to be paid according
to the median relationship of 110.4%, their salary should
be set around $38,540 (inspector’s salary of $34,909 x
1.104), which is $939 more than the union is seeking in
this case.  

Support for the proposed pay increase could conceiv-
ably be strengthened by reference to trends in recent years.
Suppose, for example, that 1978 data is shown in the fol-
lowing table.

Table 3–5
Salaries of Building Inspectors and Fire Fighters in
Pittsburgh and Ten Comparable cities as of July 1,

1978   

(1) (2) (3) (4)
(2) ÷ (3) X 100

Fire Fighter
Fire Building as a % of

Fighter’s Inspector’s Building
City Salary Salary Inspector

San Francisco $19,990 $21,991 90.9%
Boston 18,905 17,281 109.4%
Phoenix 18,123 16,081 112.7%
Seattle 18,053 16,249 111.1%
Denver 17,090 14,720 116.1%
San Antonio 17,005 15,009 113.3%
New Orleans 16,873 15,187 111.1%
Cleveland 16,770 14,960 112.1%
Baltimore 16,054 15,246 105.3%
Indianapolis 16,010 14,810 108.1%

Average Percentage 109.0%
Median Percentage 111.1%

Pittsburgh $17,384 $15,452 112.5%

(We have not always done so in our examples because
some of the data used is hypothetical, but when preparing
information for purposes of negotiation, always include the
source of your data. This is particularly important if there
are a number of tables and several sources of data. Without
source information, even the union may forget where
numbers originated. Moreover, a third-party neutral is not
likely to give much weight to unidentified data sources, and
the employer may insist on the opportunity to verify data
presented by the union.)

There has obviously been some shifting about between
1978 and 1996 in the fire fighter to inspector salary rela-
tionships between and among the cities in our universe.
This is to be expected, and it is the reason that measures of
central tendency are so important. They permit such diverse
movements to be interpreted with relative ease.
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The following table is an example. It contains nothing
more than the “bottom line” figures from the two preced-
ing tables.

Table 3–6
Percentage Relationship of Salaries of Fire Fighters

and Building Inspectors in Pittsburgh and Ten
Comparable Cities, as of July 1, 1996

1978 1996
Ten City Average 109.0% 108.2%
Ten City Median 111.1% 110.4%
Pittsburgh 112.5% 107.7%*

*After proposed increase of $1000

Table 3–6 shows that in 1978 the fire fighter in
Pittsburgh received a salary that was 112.5 percent of the
inspector’s salary, and that this relationship ranked above the
10-city median that year of 111.1 percent. In other words,
compared to these other cities, the building inspector fared
less well, in relationship to the fire fighter, in Pittsburgh.

In 1996, however, the reverse would be true even after
the fire fighters received their proposed increase. If the fire
fighters were to maintain their 1978 relationship to the
building inspectors (112.5 percent) their 1996 salary would
have to be $39,273 ($39,273 ÷ $34,909 = 112.5 percent),
or an increase of $2,672. But they are seeking a salary of
$37,601, an increase of only $1000.

The proposed salary figure of $37,601 would leave the
fire fighter at 107.7 percent of the inspector’s salary —
which would represent a slippage from the 1978 figure of
112.5 percent.

Among the other 10 cities, the relative position of the
fire fighter had declined to a point where the median per-
centage relationship was 110.4 percent in 1996, compared
to 111.1 percent in 1978.

Furthermore, in 1978, Pittsburgh’s relationship was
above the 10 city median (the Pittsburgh fire fighter had a
relatively higher salary), but the proposed 1996 relationship
— after the $1000 increase — would leave it below the 10-
city median (the Pittsburgh fire fighter would have a rela-
tively lower salary).

Thus, there are many points that can be made from
these comparisons to demonstrate that the union’s demand
is reasonable, or, if the need were there, to justify a demand
somewhat in excess of $1000. And, as has already been
stated, the case need not revolve around the union’s ability
to document that it should have the same pay level as some
other group. Persuasive arguments can be developed on the
basis of the union’s claim to a relative position, be it in rela-
tion to the pay of fire fighters in other cities, or in relation to
the pay of some altogether different occupation.

Problems of Comparability
of Salary Data

Several of the problems affecting the comparability of
data have already been mentioned. In some instances, it is
possible to overcome some of the defects with just a little
effort and imagination. In other cases, little can be done to
remedy the situation, and the data simply cannot be used
profitably or, at least, not as profitably as the union might
hope. Sometimes, of course, the discrepancies may be of
such little consequence that they can be ignored.

JOB CONTENT — For a variety of reasons, the job of a
fire fighter may not only be not comparable to other occu-
pations, it may not be comparable to the jobs of fire fighters
in other cities. As has been pointed out, comparisons in such
circumstances can focus on the relative positions of the
salaries, in order to avoid an endless debate over the compa-
rability question.

Sometimes, of course, in order to justify its demand,
the union will have to — and will want to — establish the
fact of comparability between itself and some other group.
In order to do so, it will be necessary to show that there is
indeed substantial similarity in the level of skill and/or type
of work involved in the occupations whose salaries are being
compared.

If the similarity does not exist, then the comparison is
flawed. The salaries in such comparisons are not compara-
ble, because the jobs are not comparable.

HOURS OF WORK — Occupational content is not the
only factor that may affect comparability. The jobs may be
the same or similar, but the hours of work may be different.

Suppose, for example, that the fire fighters in City A
and in City B are both paid $30,000 per year. In any com-
parison of annual salaries, they would show up the same.
Obviously, however, the group with longer hours has a lower
hourly “rate of pay”.

The solution here is relatively simple. The annual
salaries can be converted to hourly rates, by dividing the fire
fighter’s scheduled hours per year into the annual salary. This
places the data for both cities on a common base — the
rate per hour — and makes a comparison valid.4

PROGRESSION SCHEDULE — The tendency in most fire
service pay negotiations is to key on the salary for the fire
fighter private at maximum, but without longevity. The

4. The discussion in this text has focused on the use of
annual salary data in making comparisons. As is indicated
it may sometimes be desirable and/or necessary to convert
annual salary data to their hourly equivalents in order to
make those comparisons. It should be noted, too, that
there may be occasions when it will be desirable to use
both approaches.
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practice is to compare salaries at the level among whatever
cities are considered to comprise an appropriate universe.
The duration of the progression schedule — that is, the
amount of time required to advance from the entry salary
to the maximum without longevity — may be different in
each of the cities. Obviously, the fire fighters in the cities
with the shorter progression schedules have an advantage.

WORKLOAD AND STAFFING — Differences in work-
loads and/or staffing requirements can represent distinctions
of considerable importance in connection with salary com-
parisons of fire fighters in different cities.

The populations of two cities may be similar, but the
fire fighter’s job may be considerably harder in one of them.
To an extent, some of the differences, such as fire fighting
in a residential community versus an industrial community,
may not be measurable. But differences in the total number
of runs, and in the number of active and false alarms, do
provide the basis for making some distinctions.

Thus, the number of alarms per fire fighter, per year, is
a measurement that may perhaps be made to establish the
degree of comparability of the jobs of fire fighters in differ-
ent cities.

Such a measurement may also help to pinpoint under-
lying distinctions that may exist because of differences in
staffing requirements. One of the cities, for example, may
run its equipment with fewer fire fighters and, as a result,
have a smaller department. In such a case, assuming the
two cities experience the same number of alarms, the city
with the smaller department has a greater workload per fire
fighter.

If, for example, City A and City B each responded to
6,000 alarms during the year, but City A operated with 65
privates and City B with 75, the computation would be as
follows:

City A: 6,000 alarms ÷ 65 fire fighters = 92.3 alarms per
fire fighter

City B: 6,000 alarms ÷ 75 fire fighters = 80 alarms per 
fire fighter

Obviously, the validity of this comparison depends on
City A not having proportionately more officers in its
department than City B has. If it is possible that the depart-
mental structures are substantially different, it would be
preferable to use the figures on the total number of uni-
formed personnel, privates and officers.

However, it is still very possible for the two depart-
ments to be very different with respect to workload and
staffing. For example, the scope of the work of the two
departments may differ. In one, uniformed personnel may
be responsible for communications or perhaps inspection of
alarm boxes, while these functions may be assigned to civil-

ian personnel in the other. One department may operate an
ambulance service while the other may not. In other words,
in one city uniformed personnel may have responsibilities
which civilian personnel handle in another. 

The fact that some departments do have a broader
scope of work than others will sometimes help account for
apparent discrepancies in department sizes between cities.
The union should be alert to these possible differences as it
compiles data for its presentation. This information may
well be needed to respond to data presented by manage-
ment.

TIME SPAN DIFFERENCES — Only rarely will the union
find that data for different groups and/or cities will fit
together, in terms of time periods, as neatly as they do in
the examples. More likely than not, the pattern of effective
dates of the pay scales will not be uniform from one city to
the next. Moreover, it would not be at all unusual to find,
for example, that for any given city the 1978 salary might
have been effective in an altogether different month of the
year than was the 1996 salary.

The reality of the situation, therefore, is that some of
the entries in Table 3–3 could reflect time spans of more
than eighteen years, and some less than eighteen years. A
salary in effect on July 1, 1978 might easily have been set as
early as August 1, 1977. If that unit’s 1978 salary were
established as of August 1, 1977, then the span of time cov-
ered by its two salary figures is not eighteen years — which
is implied in Table 2–1 — but only one month short of
nineteen years.

At the other extreme, a 1978 salary set as of July 1,
1978, and a 1996 salary set as of August 1, 1995, would
involve a span of just over seventeen years. In other words,
even though the data in Table 3–3 appear to be comparable
with respect to time, the fact is that the time spans could
range from seventeen years and one month to eighteen
years and 11 months.

If the true time spans included in the salary data do
contain such variations, comparisons which do not take this
into account will be misleading.

Table 3–7 has been constructed to show how this
might be done. (Note that the data is for purposes of this
example; it is not precise.)
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The most significant outcome from Table 3–7 is the
difference in the results in column (3) as contrasted to col-
umn (6). While the proposed salary increase for Pittsburgh
would generate a total increase of 116.3 percent since
1978—as compared to an average of 118.0 percent for the
other 10 cities—the picture changes when the different
time spans are figured into the calculation.

For Pittsburgh, the total increase of 116.3 percent would
amount to an average of .538 percent per month. The aver-
age for the other 10 cities, however, works out to a larger fig-
ure — .557 percent per month — which once again
indicates the modest nature of the proposed increase for
Pittsburgh.

AVERAGE EARNINGS STATISTICS — The most relevant
type of data to be used in wage or salary comparisons for
collective bargaining are actual pay scales. Pay scales,
whether by the hour, week, or year, are clean and unclut-
tered. They represent the basic rate of pay for the jobs or
occupations to which they apply.

Average earnings, however — even average straight
time earnings (that is, with overtime premium payments
removed) — are usually of an altogether different breed.
This does not mean that data on average earnings should
never be used. But it most certainly does mean that they
should be used only with great care, and with an awareness
that they have shortcomings. This is not a matter of the
accuracy of the data. It is, instead, a question of relevance.
By their very nature, average earnings data are usually a
measurement of something other than the basic job rates.

Compilation and publication of average earnings data
for a wide array of different occupations and different
industries, are an important part of the activities of the U.S.
Bureau of Labor Statistics. Among these are the Area Wage
Surveys, which are prepared annually for approximately 85
individual metropolitan areas. These surveys provide on
average straight-time hourly earnings for numerous produc-
tion, maintenance, clerical, and technical occupations
within each of the communities surveyed. Data from these
surveys or from similar surveys by State agencies, often find
their way onto the bargaining table.

Because the occupations covered by these Area Wage
Surveys are remote to the job of fire fighters, employers do
not necessarily use these data to make salary comparisons.
Instead, they tend to employ the data from these surveys to
make comparisons over time to show that the pay increases
received by the fire fighters exceed the pay increases received
by other workers in the community. Since the Area Wage
Surveys for each of the 85 communities are published each
year, this is a fairly simple kind of comparison to produce.

But it is a comparison that may be misleading, for it
entails comparing the increases in the fire fighter’s pay scale
with the increase in the average earnings reported for the
occupation(s) in the Area Wage Surveys. And a tendency
toward a downward bias in wages is an inevitable by-prod-
uct of the method used to produce the Area Wage Survey
figures, explained in the next section on current year
weighting.

Table 3–7
Comparison of Salaries of Fire Fighters in Pittsburgh

and Ten Comparable Cites in 1978 and 1996

(1) (2) (3) (4) (5) (6)
% Effective Number % Increase

Increase Months of Average
City 1978 1996 1978–96 1978/1996 Months Per Month

San Francisco $19,990 $45,918 129.7 July/Jan 210 .618
Boston $18,905 $43,315 129.1 July/July 216 .598
Phoenix $18,123 $40,626 124.2 Oct/Jan 207 .600
Seattle $18,053 $39,129 116.7 July/July 216 .540
Denver $17,090 $38,393 124.7 Feb/Nov 225 .554
San Antonio $17,005 $37,123 118.3 Dec/Jan 205 .577
New Orleans $16,873 $34,881 106.7 July/July 216 .494
Cleveland $16,770 $34,574 106.2 July/Jan 210 .506
Baltimore $16,051 $34,538 115.2 July/Jan 210 .549
Indianapolis $16,010 $33,533 109.5 Nov/Jan 206 .532

Average 118.0 .557

Pittsburgh $17,384 $37,601 116.3 Jan/Jan 216 .538
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Moreover, it must be noted, the Area Wage Surveys
include data from both union and non-union establish-
ments. In fact, in some communities, the non-union group
may comprise a majority of the establishments in the sur-
vey. And this, no doubt, produces some additional down-
ward bias in the data.

How to Calculate Current
Year Weighting

In most respects, weighting data produces a more pre-
cise measure of central tendency than a simple average.
Even so, there are problems with some of the weighted data
frequently presented in negotiations. The major problem
arises due to what is called current year weighting.

“Current year” employment weights are used, for
example, by the Bureau of Labor Statistics in the compila-
tion of just about all of its statistics on workers’ earnings in
different industries and occupations (this should not be
confused with “pay scales” or “wage rates”). Although tech-
nically quite sound, this method has an impact on the
resulting data that union representatives need to under-
stand.

One of the Bureau’s major wage survey programs
involves the collection and publication each year of average
straight-time hourly earnings for a wide variety of job titles,
covering work in maintenance and production, in service
occupations, and in technical and clerical fields. These sur-
veys are conducted for approximately 85 separate commu-
nities, and are known as Area Wage Surveys. Data from these
surveys often find their way onto the bargaining table.

Where fire fighters are concerned, it would be unusual
for the management side of the bargaining table to attempt
to employ such data to compare wage or salary levels. There
are no occupations covered by these surveys that are compa-
rable to the job of a fire fighter.

More likely, these data would be used to compare
increases, that is, the increases received by the fire fighters in
the community over a given period of time, as compared to
the amount of increase in the average straight time hourly
earnings during the same period for one or more of the
occupational titles included in the Area Wage Surveys.

Frequently, the result is adverse to the fire fighters.
These comparisons may show that the increases in the fire
fighter’s pay scale in the city have exceeded the increases in
average earnings registered in the BLS surveys for other
occupations in the same area.

This may, in fact, be true. The increase in the fire
fighter’s pay scale may indeed be greater. But the higher fig-
ure could also be produced by the underlying difference in

the concepts behind the BLS average earnings data and the
negotiated rate of fire fighter’s salary scale.

The problem with the average earnings statistics stems
from the weighting process. As will be shown below, these
data are not only influenced by changes in pay levels
(increases in wages) but also by employment trends.

In general, when the nation’s employment is rising, the
rate of increase in the BLS average earnings data tends to be
restrained. But when employment is not rising, or when
unemployment increases, the tendency is for these earnings
data to exhibit an upward bias. The reasons for this oddity
can be demonstrated.

Suppose that in 1995 a city’s fire department had 45
privates distributed as follows:

Number of Annual Weighted
Privates Salary Payroll

Private, step 1 5 $29,000 $145,000
Private, step 2 15 $31,000 $465,000
Private, maximum 25 $33,000 $825,000
Totals 45 $1,435,000

The weighted average salary for these fire fighters is 

$1,435,000 ÷ 45 = $31,889.

Now consider two alternative changes in the employ-
ment mix in the next year, 1996, at the same time that we
apply a negotiated salary increase of ten percent. Under
alternative #1, there is no change in the number of employ-
ees, but the five privates in step 1 advance to step 2, in
turn, five of the 15 in step 2 advance to the maximum, two
retire, and there are two new hires. Under this alternative,
the employment distribution and salary scales (after a pay
increase of ten percent) would be as follows:

Alternative #1

(1) (2) (3) (4)
Classification Distribution Annual Weighted 

of of Contractual Payroll 
Privates Privates Salary After (2) X (3)

10% Raise

Private, step 1 2 $31,900 $63,800
Private, step 2 15 $34,100 $511,500
Private, maximum 28 $36,300 $1,016,400
Totals 45 $1,591,700

Weighted Average Salary: $1,591,700 ÷ 45 = $35,371
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In this scenario, the unit’s pay raise was only ten
percent. However the increase in the weighted average
salary is 10.9 percent, calculated as follows:

($35,371 - $31,889) ÷ ($31,889) x 100. 

Under alternative #2, assume the same changes that
occurred under alternative #1 plus the hiring of eight new
privates. This new distribution is shown below.

Alternative #2

(1) (2) (3) (4)
Classification Distribution Annual Weighted 

of of Contractual Payroll 
Privates Privates Salary After (2) X (3)

10% Raise

Private, step 1 10 $31,900 $319,000
Private, step 2 15 $34,100 $511,500
Private, maximum 28 $36,300 $1,016,400
Totals 53 $1,846,900

Weighted Average Salary is $1,846,900 ÷53 or $34,847

The weighted average salary in this case is $34,847.
Under alternative #2, which included the ten percent pay
raise as well as an expansion in employment at the entry
level, the weighted average salary is less than the weighted
average salary under alternative #1. In addition, the increase
in the weighted average salary for alternative #2 is only
($34,847 - $31,889) ÷ $31,889 x 100 or 9.3 percent. 

The basic reason for the lower rate of increase under
alternative #2 is simply the growth in employment and the
fact that such growth typically occurs at the entry levels.
Since salaries for entry-level workers are lower than for
other levels, the process of employment growth tends to
retard the growth in the weighted average salary. 

The weights used in these calculations were “current
year” weights. The 1995 salaries were weighted by the 1995
distribution of employment — that is, by the employment
figures “current” in 1995 — and the 1996 salaries were
weighted by the 1996 employment figures, i.e., “current”
for 1996.

Except in times of deep economic distress, employ-
ment in the United States has increased from one year to
the next. That employment growth has a downward impact
on the earnings data that BLS derives through the Area Wage
Surveys. This is because the increase in employment is typi-
cally fed into the economic system at the entry levels.
Essentially, new entrants are pumped in at a faster rate than
other workers; the more senior workers, who tend to be
higher paid, leave the system through death and/or retire-

ment. As a result, the system, in terms of numbers of
employees, is constantly being weighted toward the lower
end of the wage spectrum.

The BLS data on earning are influenced by this down-
ward pull because they are weighted according to the num-
bers of workers at each wage level of the occupation in the
“current year”. As was shown above in the example, that
process of weighting tends to conceal the rate at which the
pay scales may actually be increasing. In our example,
because of the growth of employment, the weighted average
salary increased by only 9.2 percent between 1995 and 1996,
even though every pay scale was raised by ten percent.
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Compensation consists of both salaries and/or wages,
and fringe benefits. It encompasses all direct forms of wage
payments (including, for example, bonuses, commissions,
and incentive payments), as well as the cost to the employer
of all types of fringe benefits (such as pensions, health
insurance, and vacations). Technically, employee compensa-
tion may also include the cost of legally required employer
payments for programs such as social security, unemploy-
ment compensation, and worker’s compensation. These
items are disregarded in this analysis.

To effectively bargain for compensation, the union
must compute the actual cost to the employer of present
compensation received and the cost of any proposed
increase in this compensation. The most relevant statistic is
the unit’s average compensation, or, more specifically, its
weighted average compensation, discussed in Chapter 1.
The weighted average compensation (hereafter referred to as
“average compensation”, or simply “compensation”), tells
how much it costs the employer, on the average, for each
person on the payroll. It is this figure which the union pre-
sumably intends to increase through negotiations.

Although it is not always possible to precisely compute
all compensation costs, it is possible for the union to
develop some reasonably accurate approximations on its
own. The ability to do this is important in judging whether
a settlement proposal is or is not satisfactory. Moreover, an
awareness of the concepts and techniques involved in these
computations can prove invaluable to the union in carrying
on the bargaining dialogue with the employer and/or a
third party neutral. These computations, therefore, are not
just mathematical exercises; they yield information that is
useful at the bargaining table. The union wants to know
the value of its salaries and fringe benefits primarily so that
it can judge the value of any bargaining offer or settlement.
Logically, therefore, it wants to know the base compensa-
tion costs as of the time of negotiations, or, more accurately,
immediately prior to an increase.

Information to Calculate
Compensation Costs 

The essential information needed to compute compen-
sation costs includes:

• the salary scales and benefit programs, and 

• the distribution of the employees in the unit
according to pay steps and shifts, and according to
length of service. 

With this information, all types of compensation costs
can be easily computed with the exception of the overtime
premium. Overtime is apt to vary widely from week-to-
week or month-to-month and may cost the employer more
one week than the next, so the data for any one pay period
is an inadequate measure for overtime. It is common prac-
tice to cost-out the overtime premium by averaging the cost
of that benefit over the prior 12 months.

However, it is not necessary to study a full year’s expe-
rience with salaries, vacations, holidays, etc. Costs can be
based on a snapshot of the provisions in the current collec-
tive bargaining agreement and the current distribution of
the employees in the bargaining unit. Typically, as noted
earlier, the computation should be based on compensation
costs as of the time the parties will be at the bargaining
table.

The purpose of this chapter is to provide guidance on
how to calculate current compensation and how to calcu-
late the cost to the employer and the value to the bargain-
ing unit of an increase in compensation.

The next section discusses how to calculate compensa-
tion costs.  Table 4–1 on the next page gives the basic infor-
mation needed to calculate these costs for a sample
bargaining unit.

Chapter IV:
Calculating Compensation Costs *

* This Chapter looks at costing existing and proposed con-
tracts from a contractual viewpoint. We are not attempt-
ing to cost on a budgetary basis.
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Table 4–1
Sample Bargaining Unit

1. Employment and Salaries
Number of

Classification Fire Fighters Salary Scale
Probationary

Step 1 5 $29,000
Step 2 10 $30,000

Private 65 $32,000
Lieutenant 15 $35,200
Captain 5 $38,400

100

2. Longevity Payments 
Number of 

Longevity Step Fire Fighters Longevity Pay
Step 1 20 Privates $500
Step 2 10 Privates $1000
Step 2 15 Lieutenants $1000
Step 2 5 Captains $1000

3. Hours of Work
The scheduled hours consist of one 24-hour shift every three days (one on; two off), or an average of 56 hours
per week and a total of 2,912 hours per year.

4. Overtime Premium
All overtime hours are paid at the rate of time-and-one-half.  The sample bargaining unit is assumed to have
worked a total of 5,000 overtime hours during the preceding year.

5. Shift Differential
The shift differential is 10 percent of all hours worked between 4 p.m. and 8 a.m.  However, 10 members of the
unit work exclusively on the day shift, from 8 a.m. to 4 p.m.

6. Vacations
15 employees  ––––– 5 shifts
35 employees  ––––– 10 shifts
50 employees  ––––– 15 shifts

7. Holidays*
Each Fire Fighter is entitled to 10 paid holidays and receives 8 hours pay for each holiday.

8. Hospitalization
Type of Number of Employer’s
Coverage Fire Fighters Monthly Payment

Single Coverage 15 $250
Family Coverage 85 $400

9. Clothing Allowance
$150 per employee per year.

10. Pensions
The employer contributes an amount equal to eighteen percent of the payroll. (including basic salaries,
longevity, overtime and shift differentials)

*  In this example, it is assumed that there is no sick leave, or any other kind of paid leave except vacations and holidays.
This is solely for purposes of simplification, since the costing-out of a day of used sick leave is, in reality, no different than
the costing-out of any other type of paid leave.
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Computing Base
Compensation

Base compensation refers to the existing compensation.
Before we can measure the value of an increase in compen-
sation, it is necessary to develop a base compensation figure.
For example, a pay increase of $1000 per person means
something different to a bargaining unit whose existing
salary and fringe benefit cost per employee amounts to
$40,000 per year than it does to a unit whose cost is
$30,000. In the second case it represents an increase of 3.33
percent, but if the base is $40,000, it amounts to only a 2.5
percent increase. Thus, the base compensation figure is
essential in determining the percentage value of any increase
in compensation.

To demonstrate how to determine base compensation
figures we will use the fictitious sample bargaining unit con-
structed in Table 4–1. We can now compute the cost of
compensation for the average employee.

AVERAGE STRAIGHT TIME PAY

The average straight time pay for any bargaining unit
is the weighted average of each different group of salary
scales. Table 4–2 represents the average straight time salary
for our sample bargaining unit.

Table 4–2
Average Straight-Time Salary

(1) (2) (3) (4)
Number of Salary Weighted Salaries

Classification Fire Fighters Scale (2) x (3)

Probationary
Step 1 5 $29,000 $145,000
Step 2 10 $30,000 $300,000
Private 65 $32,000 $2,080,000
Lieutenant 15 $35,200 $528,000
Captain 5 $38,400 $192,000
Totals 100 $3,245,000

Average Annual Basic Salary = $3,245,000 ÷ 100; 
or $32,450

LONGEVITY PAY

Average longevity pay is calculated using the weighted
average of each different group of longevity steps. Table 4–3
shows how the average annual longevity pay for our sample
bargaining unit is computed. 

Since the unit is trying to determine the average base of
all the salary and fringe benefit items its members receive

collectively, the total cost of longevity pay must be averaged
over the entire unit of 100. This is why the weighted total
of $40,000 is divided by 100 instead of by the 50 fire fight-
ers that are receiving longevity pay.

Table 4–3
Average Longevity Pay

(1) (2) (3) (4)
Total Longevity

Longevity Number of Longevity Pay 
Step Fire Fighters Pay (2) x (3)

Step 1 20 $500 $10,000
Step 2 30 $1000 $30,000
Totals $40,000

Average Annual Longevity Pay = $40,000 ÷ 100; 
or $400 per year

Now, by adding the average straight-time salary to the
average longevity pay, we can calculate the average wage
paid to an employee per year, excluding overtime and shift
differentials.

We can also find the average hourly rate for each
employee by dividing the average wage by the number of
hours each employee worked. This average hourly rate,
excluding overtime and shift differentials, is needed to com-
pute the cost of many wage-related benefits.

The calculations for both the average wage and average
hourly rate for our sample bargaining unit can be seen in
Table 4–4.

Table 4–4
Average Wage And Hourly Rate Per Year
(excluding overtime and shift differential)

To calculate the average wage paid to an employee per
year, excluding overtime and shift differentials, add the
average straight time salary and the average longevity
pay.

Average Wage =  $32,450 + $400; or $32,850

To calculate the average hourly rate, excluding overtime
and shift differentials, divide the average wage by the
number of hours worked.

Average Hourly Rate = $32,850 ÷ 2912*; or $11.28

*The figure 2912 comes from Table 4–1, item number 3,
“Hours of Work”
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AVERAGE COST OF OVERTIME

Overtime hours are assumed to be paid at the rate of
time and one-half. This means that part of the total over-
time cost is paid at straight time rates and part is a premium
payment. Table 4–5 breaks down overtime pay into the
straight time cost, using the average hourly rate from Table
4–4, and the overtime premium.

Table 4–5
Average Cost of Overtime 

(1) (2) (3)
Number of Average 

Annual Fire Annual Cost 
Cost Fighters (1) ÷ (2)

Straight-time Cost
($11.28  per hour X 
5,000 overtime hours) $56,400 100 $564

Half-time Premium
Cost (1/2 of $56,400) $28,200 100 $282

Total Overtime Cost $84,600 100 $846

To calculate the average pay at straight-time rate, add
the average straight time salary, the average longevity pay, and
the average annual cost of straight-time overtime. (See Table
4–6.)

Table 4–6
Total Straight-Time Pay

Average Pay at Straight-Time= $32,450 + $400 + $564; or
$33,414

Note that the total straight time pay uses just the
straight time cost for overtime and not the premium cost.

AVERAGE COST OF SHIFT
DIFFERENTIAL

The sample bargaining unit receives a shift differential of
ten percent for all hours worked between 4 p.m. and 8 a.m.
However, ten members of the unit who work in headquar-
ters are assumed to work hours that are not subject to the dif-
ferential. This leaves ninety employees who receive the
differential.

Since the differential is paid for hours worked between 
4 p.m. and 8 a.m. and this time period is two-thirds, (or
.667), of a normal twenty-four hour shift, then it costs the
employer two-thirds of ten percent for each twenty-four
hour period. This can be seen in column 5 of Table 4–7.
Each employee receives the differential for only two-thirds of
his twenty-four hour tour.

Table 4–7
Average Cost of Shift Differential

(1) (2) (3) (4) (5) (6)
Number on Salary .10 of .667 of Total Cost

Classification Shift Pay Scale Col. (3) Col. (4) (2) x (5)

Probationary 
Step 1 5 $29,000 $2,900 $1,934.30 $9,671.50
Step 2 10 $30,000 $3,000 $2,001.00 $20,010.00

Private 
Longevity-0 35 $32,000 $3,200 $2,134.40 $74,704.00
Longevity-1 17 $32,500* $3,250 $2,167.75 $36,851.75
Longevity-2 7 $33,000* $3,300 $2,201.10 $15,407.70

Lieutenant 12 $36,200* $3,620 $2,414.54 $28,974.48
Captain   4 $39,400* $3,940 $2,627.98   $10,511.92
Totals 90 $196,131.35

Average Annual Cost of Shift Differential = $196,131.35 ÷ 100;** or $1,961.31 per year 

*  Basic salary plus longevity pay.

**Note:  The unit is trying to determine the average base compensation that all its members receive collectively. As such, the total cost of
the shift differential must be averaged over the entire unit of 100 instead of the 90 members that actually receive it. This is why
total annual cost of shift differential is divided by 100 instead of 90.
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Also note that the average cost of a shift differential is
also the weighted average of each different group of salary
scales calculated with the given shift differential.

AVERAGE COST OF VACATIONS

Vacation costs for the unit are influenced by the
amount of vacations received by the employees with differ-
ing lengths of service and the pay scales of those employees.

The cost of vacations is calculated by multiplying the
total number of hours of vacation by the respective hourly
rate derived from the salary scales. From these computa-
tions, the average cost of vacation can be computed. Table
4–8 shows how the average cost of vacation was calculated
for the sample bargaining unit.

AVERAGE COST OF PAID HOLIDAYS

Unlike vacations, the number of holidays received by
an employee is not tied to his length of service. Where the
level of benefits is the same, as it is with paid holidays, the
calculation to determine its average cost is easier. 

In the sample bargaining unit, it is assumed that each
fire fighter receives 8 hours of pay for each of his 10 paid
holidays. This means that each member of the unit receives
a total of 80 hours of holiday pay per year.

Table 4–9 shows how to calculate the total annual cost
of paid holidays for the unit as well as the average annual
cost of paid holidays for each employee.

Table 4–9
Average Cost of Paid Holidays 

The total number of paid holiday hours is 8,000, 
(80 hours x 100 employees).

To find the total annual cost of paid holidays, multiply the
unit’s average straight-time hourly rate by the total number
of paid holiday hours for the unit.

Annual cost of paid holidays = $11.28 x 8000 hours; 
or $90,240.

To find the average annual cost of paid holidays, divide
the annual cost of paid holidays by the number of mem-
bers in the unit.

Average Annual cost of paid holidays = $90,240 ÷ 100
employees; or $902.40 per employee.

Table 4–8
Average Cost of Vacations 

(1) (2) (3) (4) (5) (6)
Total Total

Number Vacation Vacation
of Fire Hourly Hours of Hours Costs

Classification Fighters Rate* Vacation** (2) X (4) (3) X (5)

Probationary
Step 1 5 $9.959 120 600 $5,975.40
Step 2 10 $10.302 120 1,200 $12,362.40

Private
Longevity-0 35 $10.989 240 8,400 $92,307.60
Longevity-1 20 $11.161 360 7,200 $80,359.20
Longevity-2 10 $11.332 360 3,600 $40,795.20

Lieutenant 15 $12.431 360 5,400 $67,127.40
Captain    5 $13.530 360 1,800   $24,354.00
Totals 100 $323,281.20

Average Annual Vacation Cost = $323,281.20 ÷ 100; or $3,232.81 per year 

*   Derived from annual salaries (including longevity pay), divided by 2,912 hours (56 hours X 52 weeks). 
** This example ignores the fact that 10 members of the sample bargaining unit were earlier assumed to be working five-days, 40-hours

(see the computation for the cost of the shift differential). For a more precise computation, it would be preferable to compute the cost
of the vacation benefit for those 10 separately from the vacation cost of the other 90 members of the unit in seeking to arrive at the
unit’s total average cost. Here, it was simply assumed that all 100 members of the unit worked 24 hours on and 48 hours off.
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AVERAGE COST OF
HOSPITALIZATION

The average cost of hospitalization is the weighted
average of each different type of hospitalization coverage. 

Table 4–10 shows the calculations for the average cost
of hospitalization for our sample bargaining unit.

Table 4–10
Average Cost of Hospitalization

(1) (2) (3) (4)
Yearly Premium Total Cost

Type of Number of Cost to to Employer
Coverage Fire Fighters Employer (2) x (3)

Single 15 $3,000 $45,000
Family   85 $4,800 $408,000
Totals 100 $453,000

Average Annual Cost of Hospitalization = $453,000 ÷
100; or $4,530.00 per employee.

AVERAGE COST OF OTHER FRINGE
BENEFITS

Finally, you will need to calculate the average cost of
any other benefits. In our sample bargaining unit, these
would include clothing benefits and pension benefits.

The average annual cost for clothing allowance for
each fire fighter was given as $150 per year for each
employee.

The calculation for the average cost of pensions per fire
fighter is shown in Table 4–11.

Table 4–11
Average cost of pension

Pensions cost the employer 18 percent of payroll. The
payroll can be calculated by totaling the annual salary
cost, the annual longevity cost, the overtime cost, and
the annual shift differential cost for the unit. This
amounts to $3,565,731.35. (salary cost – $3,245,000;
longevity 
cost – $40,000; overtime cost – $84,600; and shift
differential cost – $196,131.35)

The cost of pensions per year for the employer would be
$3,565,731.35 x 0.18 = $641,831.64

The average cost of pensions per fire fighter, per year is
$641,831.64 ÷ 100; or $6,418.32 per employee.

Average Annual Base
Compensation

Finally, using the information that you have obtained
from your calculations, you can compute the average
annual base compensation for your unit.

Table 4–12 shows the average annual base compensa-
tion for our sample bargaining unit.

When the base compensation costs have been deter-
mined, it is possible to compute the cost of any increase in
the items of compensation. The methods used to make
these computations are essentially the same as those used to
compute the base compensation data. The following section
will show how to determine these costs.

Table 4–12
Average Annual Base Compensation 

for the Sample Bargaining Unit

The recapitulation below indicates total compensation —
salary plus fringe benefits — for each fire fighter per
year.

Straight-time Earnings $33,414.00
Basic Salary $32,450.00
Longevity pay $400.00
Overtime* $564.00

Fringe Benefits $17,476.84
Overtime premium $282.00
Shift Differential $1,961.31
Vacations $3,232.81
Holidays $902.40
Hospitalization $4,530.00
Clothing Allowance $150.00
Pension $6,418.32

Total $50,890.84

* This is only the straight time portion of overtime pay. The
premium portion appears with the fringe benefits.
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Computing the Cost of
Increases in Items of
Compensation

When computing the cost of a settlement, begin with
the cost-impact of the salary increase and then calculate the
cost-impact of the increases in fringe benefits. This is neces-
sary because the increase in salaries is needed to compute the
increase in fringe benefits.

To demonstrate how to cost-out any increases in com-
pensation for our sample bargaining unit, assume that the
sample bargaining unit is negotiating a settlement that
includes the following:

1. an increase of 5 percent in basic salaries, 

2. two additional shifts of vacation for all those
at the second step of longevity, and

3. an improvement in the benefits provided by
the hospitalization program, which will cost
the employer an additional $24.00 per
month for family coverage and $15.00 for
single coverage. 

INCREASE IN COST OF SALARIES

As stated above, start with the cost impact of the salary
increase. For our sample bargaining unit, the increase in average
annual basic salary would be $1,622.50, (.05 x $32,450.00).

It should be noted that the cost of longevity pay does
not increase. This is because longevity increments for the
unit are fixed dollar amounts. If these payments were based
on a percentage of salary, then the cost of the longevity pay-
ments would also rise by 5 percent. However, as a fixed dollar
amount, these payments remain unaffected by the increase in
basic salaries.

As a result, the increase in the unit’s total average basic
salary, ($32,450.00 in basic salary plus $400 in longevity), is
in reality, not 5 percent but only 4.9 percent, ($1,622.50 ÷
$32,850). 

The difference in this percentage increase is important
because of the way in which pay increases impact the cost of
fringe benefits. This impact is commonly referred to as the
“roll-up”. As salaries increase, so does the cost to the
employer of fringes that are based on the wage rate, such as
vacations, holidays, and overtime premiums. This increase in
cost comes even though the actual benefits are not improved. 

Some fringes, however, are not subject to the “roll-up.”
This is the case with respect to those fringe benefits that are
not linked to pay rates. Examples of this type of fringe bene-
fit include shift differentials that are stated in cents-per-hour,
(in contrast to a percentage of salary), a flat clothing
allowance, and most group insurance programs. 

COST OF IMPACT OF ROLL-UP

Since the increase in average straight-time pay, (basic
salary plus longevity pay), of the sample bargaining unit was
shown to be 4.9 percent, the average cost of every benefit
linked to salary will likewise increase by 4.9 percent. In our
example, the average cost of compensation will go up by
$1,622.50 per year in salaries, plus however much is added
to the costs of the fringe benefits as a result of the “roll-up.”

However, there is more involved to the cost of the
increase in the fringe benefits than just the “roll-up”. In our
example, it is also to be assumed that the sample bargaining
unit will gain a vacation improvement of two additional
shifts at the second step of longevity and an improved hospi-
talization program. 

In the case of the improved hospitalization program, the
employer’s contribution is a fixed dollar amount. Therefore,
it is not subject to any “roll-up” cost. This simplifies the cal-
culations involved by only requiring the costing-out of the
improvement in that benefit. 

However, this is not the case with the vacations. Here
the cost-increase is double-barreled. This means that both
the cost of the improvement and the cost of the “roll-up”
must be calculated out.

Since none of the other fringe benefits of the sample
bargaining unit will be improved, we need to only compute
the increases in cost due to the “roll-up.” The fringes which fit
this category, (because they are based on the basic salary), are
overtime premiums, holidays, shift differentials, and pensions. 

The “roll-up” impact of the salary increase on these
fringe benefits is shown in Table 4–13. 

Table 4–13
Cost Impact of the “Roll-up”

The added cost of the “roll-up” is obtained by multiplying the
base, (pre-settlement), cost by the increase of 4.9 percent.

(1) (2) (3)
Base Annual Increased 

Cost “Roll-up” Cost
Average Factor (1) x (2)

Overtime 
Straight time portion $564.00 .049 $27.64
Premium portion $282.00 .049 $13.82

Shift differential $1,961.31 .049 $96.10
Holidays $902.40 .049 $44.22
Pensions $6,418.32 .049 $314.50

Total “Roll-Up” Cost $496.28
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INCREASE IN COST OF VACATIONS

As noted earlier, the vacation improvement of 2 shifts,
(48 hours), is to be limited to those whose length of service is
equal to the time required to achieve the second step of
longevity in the salary structure. Thus, it will be received by
thirty members of the unit, ten privates, fifteen lieutenants,
and five captains.

The first step in the computation is to determine the
cost of the new benefit under the existing (old), salaries
before the 4.9 percent pay increase. This is shown in Table
4–14.

This calculation reflects only the additional cost of the
vacation improvement based on the salaries existing prior to
the 4.9 percent pay raise. In other words, if there had been
no pay increase, the vacation improvement would result in

Table 4–14
Increase in Cost of Vacations 

(1) (2) (3) (4) (5)
Number of Hours of Total Existing Cost of

Fire Increased Hours Hourly Improvement
Fighters Vacation (1) x (2) Rates* (3) x (4)

10 Privates 48 480 $11.332 $5,439.36
15 Lieutenants 48 720 $12.431 $8,950.32
5 Captains 48 240 $13.530   $3,247.20

Total $17,636.88

* Derived from annual salaries (including longevity pay) divided by 2912 hours (56 hours X 52 weeks).

Table 4–15
Increase caused by roll-up

(1) (2) (3) (4) (5) (6)
Adjusted Increased

Existing Base Cost From
Vacation Increase Costs Roll-up Roll-up

Classification Costs* in Cost** (2) + (3) Factor (4) x (5) 

Probationary 
Step 1 $5,975.40 ––––– $5,975.40 .049 $292.79
Step 2 $12,362.40 ––––– $12,362.40 .049 $605.76

Private
Longevity-0 $92,307.60 ––––– $92,307.60 .049 $4,523.07
Longevity-l $80,359.20 ––––– $80,359.20 .049 $3,937.60
Longevity-2 $40,795.20 $5,439.36 $46,234.56 .049 $2,265.49

Lieutenant $67,127.40 $8,950.32 $76,077.72 .049 $3,727.81
Captain    $24,354.00   $3,247.20   $27,601.20 .049   $1,352.45
Totals $323,281.20 $17,636.88 $340,918.08 .049 $16,704.97

By adding the cost of the improvement and the cost of the “roll-up,” we obtain the total increase in the cost of vacations
which is $17,636.88 + $16,704.97; or $34,341.85.  In order to figure the average cost, this total must be divided by the
number of fire fighters in the Sample Bargaining Unit. 

The increase in the average cost of vacations is $34,341.85 ÷ 100; or $343.42.

*  From Table 4-8.
**  From above calculations in Table 4-14



THE USE OFECONOMIC DATA IN COLLECTIVE BARGAINING
IV

: C
alculating C

om
pensation C

osts

37

an added cost of $17,636.88. However, there was a pay
increase. As a result, the base year vacation costs, including
the added cost of the improvement, must be “rolled-up” by
the 4.9 percent factor. 

Every hour of vacation, including the old and the new,
will cost 4.9 percent more as a result of the pay increase.
These computations are shown in Table 4–15.

It is important to note that while there is certainly a
contractual cost associated with increased vacation time or
other types of leave, there may or may not be a budgetary
increase in cost. The increase in leave time will only show up
as a budgetary cost if the employer actually pays for a
replacement for the person on leave.

INCREASE IN COST OF
HOSPITALIZATION

In this example, it has been assumed that the sample
bargaining unit has negotiated, as part of its new package, an
improvement in its hospitalization plan. As with most hospi-
talization programs, the one covering this unit is not linked
to salaries. 

It is assumed that this improvement will cost the
employer an additional $24.00 per month or $288 per year
for family coverage and $15.00 per month or $180 per year
for single coverage. Thus, based on this and previous infor-
mation about the breakdown of employees receiving each type
of coverage, the calculation of the increase in hospitalization
costs is a weighted average of the types of hospitalizations
coverages offered. Table 4–16 shows these calculations.

Table 4–16
Increase in Cost of Hospitalization 

(1) (2) (3) (4)
Total

Type of Covered Annual Cost New Cost
Coverage Number of Improvement (2) x (3)

Single 15 $180 $2,700.00
Family 85 $288 $24,480.00
Total $27,180.00

The unit’s average hospitalization cost per year will be
increased by $27,180 ÷ 100; or $271.80 for each employee.

The Total Increase in The
Average Cost of
Compensation

At this point, the increase in the costs of all the items of
compensation which will change because of the sample bar-
gaining unit’s newly-negotiated package have been calculated.

All that is left is to combine these individual pieces in order
to arrive at the total increase in the unit’s average cost of
compensation. This is done in the tabulation which appears
in Table 4–17. 

Table 4–17
Increase in Average Annual Cost of Compensation 

for Sample Bargaining Unit

The recapitulation below indicates the total increase in
compensation — salary plus fringe benefits — for each
fire fighter per year.

Straight-time Earnings $1,650.14
Basic Salary $1,622.50
Longevity Pay $0.00
Overtime (straight-time portion) $27.64

Fringe Benefits $1,083.86
Overtime Premium $13.82
Shift Differential $96.10
Vacations $343.42
Holidays $44.22
Hospitalization $271.80
Clothing Allowance $0.00
Pensions $314.50

Total Increase $2,734.00

The final figure to calculate is the percentage increase
that the negotiated settlement represents. In our example, the
unit’s average base compensation per year is $50,890.84
(from Table 4–12). The total increase for the annual cost of
compensation is $2,734. Thus, the percent increase is 5.4%,
($2,734 ÷ $50,890.84), and is the amount by which the
unit’s package will increase the employer’s average yearly cost
per fire fighter.

Computing the Hourly
Costs of Compensation 

Computing the hourly cost of compensation is another
important calculation. It allows you to determine the cost per
hour of work of each separate benefit cost. The calculation is
performed by dividing the total annual cost of each benefit
by the total annual productive hours worked by the employees.
Cost per hour of work is used because all benefits are paid
for in return for a specific number of productive hours
worked by the employees. This is usually precisely stipulated
by the employer. 

Even though computing the hourly cost of compensation
will produce the same percent increase as the average annual
cost of compensation, the approach to the calculation is dif-
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ferent and yields different information than the approach
used in connection with the cost per year. Furthermore, the
cost per hour of work is important whenever any negotiated
settlement calls for a change in the non-productive paid
hours, such as vacations, holidays, and other paid absence
time.

The first step in calculating the cost per hour of work
is to determine the total productive hours worked per fire
fighter in the unit. This will be the basis upon which all
benefit cost will be measured.

The total productive hours worked is calculated by
adding together the total hours paid for and subtracting out
all the paid hours not worked.

Table 4–18 shows this calculation for our sample bar-
gaining unit.

Paid leave hours are usually considered bonuses
because they are hours paid for above and beyond hours
worked. They usually consist of paid vacations and paid
holidays. 

In order to obtain the hourly cost of this type of paid
leave, the annual dollar cost of these benefits is divided by
the annual productive hours worked. It is the same as if you
were trying to compute the per-hour cost of a year-end
bonus. The dollar amount of that bonus would simply be
divided by the total number of hours worked during the
year. 

This is the case with all fringe benefits, and not just
with paid leave. In exchange for a benefit, the employer
receives hours of work in straight-time hours and/or over-
time hours. 

Consequently, the hourly cost of any fringe benefit can
be obtained by dividing the annual cost of the benefit by
the annual number of hours worked. In some instances that
cost is converted into money that ends in the employee’s
pocket. This would be the case with fringe benefits such as 

shift differentials, overtime premiums, and clothing
allowances. In other instances, such as hospitalization and
pensions, the employee is provided with benefits in the
form of insurance programs. And in the case of paid leave
time, such as holidays and vacations, the return to the
employee is in terms of fewer hours of work. 

Table 4–18
Productive Hours Worked

Regular scheduled hours 2,912*
+ overtime hours + 50**
- holiday hours - 80***
- vacation hours - 282****

total productive hours 2,600

*  56 hours per week x 52 weeks.
**  Average of 50 hours of overtime per year.
***  10 paid holidays at 8 hours of pay per holiday.
**** 15 fire fighters x 120 hours. 

(five 24 hr. shifts) = 1,800 hrs.
35 fire fighters x 240 hours. 

(ten 24 hr. shifts) = 8,400 hrs
50 fire fighters x 360 hours. 

(fifteen 24 hr. shifts) = 18,000 hrs
Total = 28,200 hrs.

The average hours of vacation per fire fighter = 
28,200 ÷ 100; or 282 hrs.

The average annual costs of the fringe benefits of the
sample bargaining unit were developed earlier in this chap-
ter in connection with the computations of the unit’s aver-
age annual base compensation. In order to convert the costs
of those fringe benefits into an average hourly amount, they
are divided by 2,600, (the average productive hours worked
during the year by each employee in the unit). Table 4–19
shows these computations.



THE USE OFECONOMIC DATA IN COLLECTIVE BARGAINING
IV

: C
alculating C

om
pensation C

osts

39

Table 4–19
Hourly Cost of Fringe Benefits

(1) (2) (3) (4)
Average Average Average

Fringe Annual Hours Hourly Cost
Benefits Cost** Worked (2) ÷ (3)

Overtime Premium* $282.00 2,600 $0.108
Shift Differential $1,961.31 2,600 $0.754
Vacations $3,232.81 2,600 $1.243
Holidays $902.40 2,600 $0.347
Hospitalization $4,530.00 2,600 $1.742
Clothing Allowance $150.00 2,600 $0.058
Pensions   $6,418.32 2,600 $2.469
Totals $17,476.84 2,600 $6.721

The hourly cost of all fringe benefits is 
$17,476.84 ÷ 2,600: or $6.72.
*  Includes only the premium portion of the pay for 
overtime work.
** From Table 4–12.

Note that, in addition to the fringe benefit costs, com-
pensation includes the basic pay. For our sample bargaining
unit, this is $32,850.00 per year, (average salary plus aver-
age cost of longevity payments). On a straight-time hourly
basis, this comes to $11.28, ($32,850 ÷ 2,912 hours). With
the straight-time portion of the year’s overtime of $564.00
included, the average straight-time hourly rate of pay is still
$11.28, ($33,414 ÷ 2,962 hours).

Recapitulation of the salary and fringe benefit cost data
produces both the average annual base compensation figure
and the average hourly figure. This can be seen for the
sample bargaining unit in Table 4–20. 

Table 4–20
Current Average Annual Base Compensation 

and Average Hourly Rate

Yearly Hourly

$33,414.00 Earning at Straight-Time
divided by 2,962 hours.= $11.28

$17,476.84 Fringe Benefits
divided by 2,600 hours.= $6.72

$50,890.84 Total Current Compensation $18.00

When calculating the percentage increase in compen-
sation on an hourly basis, essentially the same process is
followed as if you were to compute the annual percentage
increase. Table 4–21 shows how this would be done for
the sample bargaining unit.

Table 4–21
Increase in Compensation on an Hourly Basis

The five percent pay increase requested by the sample
bargaining unit would be worth 55.7 cents per hour
(Current average wage of $32,450 x .05 ÷ 2,912 hours).

The annual increase in the unit’s fringe benefit costs per
fire fighter is 41.7 cents per hour, (Fringe benefit
increase of $1,083.86 from Table 4-17 ÷ 2,600 hours).

The total gain in average compensation is 97.4 cents,
(55.7 cents + 41.7 cents). 

The percentage increase is $.974 ÷ $18.00; or 5.4 per-
cent.

Note that this percentage increase is the same amount of
increase reflected by the annual data.

Problems Computing The
Cost Of Compensation

In order to calculate compensation costs, it is necessary
to include both the cost of salary and fringe benefits.
However, it should be understood that the calculation of
fringe benefits may not be simple.

For example, the union may find it difficult to calcu-
late the benefits provided by sick leave. If employees are
allotted fifteen days of sick leave per year but on the aver-
age, only use ten of those sick days, what is the cost of the
benefits provided? Is it the cost of fifteen days of work or
only ten days? Problems become even more complicated
when the union tries to take into account the value of accu-
mulated sick leave. If an individual, after 20 years of work-
ing, accumulates 150 days of sick leave worth 50 percent of
wages upon retirement, what is the cost of the benefits pro-
vided? The individual might wait till retirement to receive
his benefits or could become injured and use all the sick
leave days while still fully employed.

In these types of instances, where it is difficult to accu-
rately cost out the cost of fringe benefits, it will be difficult
for the union to accurately measure the result of a proposed
increase in compensation.

Another problem arises when complete information in
the cost of the fringe benefits is not available because the
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salary data is representative of the cost of the fringe benefits.
However, this problem can be remedied.

For example, assume that there is a unit that receives
an average salary of $30,000 per year and fringe benefits
worth an additional $5,000. Total compensation per
employee would be $35,000 per year.

Also, assume that $1000 of the fringe benefits is flat-
dollar payments for the uniform allowance and medical
insurance. The remaining $4,000 is for vacations, holidays,
sick leave, overtime, and pension plan contributions. 

If a raise of $1000 in salary is negotiated, the change in
compensation costs would be as follows.

a. The cost of salary increases by $1,000. This would
be a 3.3 percent increase, ($1,000 ÷ $30,000 x
100).

b. The cost of fringes will also increase 3.3 percent
because of the “roll-up”. Therefore, the increase in
fringes is $132, ($4,000 x .033).

c. The cost of compensation will rise $1,132,
($1,000 + $132). This represents a gain of 3.2
percent, ($1,132 ÷ $35,000 x 100), as contrasted
to the 3.3 percent gain in salary.

The percentage increase in compensation cost is less
than the percentage increase in the cost of the salary
because some of the fringe benefits are not salary related
and are not subject to the “roll-up.”

If there had been any improvement in the fringe bene-
fits, then the cost of compensation would have risen by
more than 3.2 percent.

For example, assume that in addition to the $1000
increase in salary, the unit also received one additional paid
holiday. If the unit works the equivalent of a 40-hour work
week, that holiday would be worth $134.62 per fire fighter
per year, ($35,000 ÷ 2080 hours x 8 hours).

We would then have the same increase in salary of 3.3
percent, but a different increase in the cost of fringe bene-
fits.  This increase would be $271.06, which is the cost of
the holiday, $134.62, plus the effect of roll-up on that por-
tion of the benefit package subject to it (($4,000 +
$134.62) x .033 = $136.44).

Therefore, the annual cost of compensation per fire
fighter would rise by $1,271.06, ($1,000 salary + $271.06
roll-up). This would represent an increase in the cost of
compensation of 3.6 percent, ($1,271.06 ÷ $35,000 x 100).

If other benefits had also been improved, the cost of
the gain in compensation would have been more than 3.6
percent. 

It should be noted that it is rare for any group to
receive major improvements in fringe benefits year-after-
year. More often than not, there may be a gain in fringes
one year, followed by two or more years, in which no sub-
stantial changes are made.

This means that the rate of gain in salaries represents
an accurate measure of the rate of gain in total compensa-
tion. Therefore, fire fighters should be able to gauge their
rate of gain in compensation by reference to their rate of
gain in salaries. This may be essential on some occasions,
especially when the union does not have complete and
ready access to the cost data relating to fringe benefits. In
these circumstances, the salary data, can serve as a stand-in.
However, this arrangement would be unsuitable during
those periods when employees may have been receiving
substantial improvements in fringe benefits.

Finally, sometimes the increases in costs of fringe
benefits may be misleading. For example, in the case of
pensions, the employer’s costs may simply rise because
they decide to increase their contribution to the pension
fund in certain years. This does not represent a true
increase in fringe benefit value.
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Productivity in the fire service, as in any industry, is
ultimately output divided by input. Management will often
speak of the need to increase fire service or fire fighter produc-
tivity, and in support of its position may use such statistics as
fires per fire fighter, runs per paramedic, inspections per fire
inspector, calls dispatched per dispatcher, etc. While these
types of data may measure work load, they do not necessarily
measure fire service efficiency or fire fighter productivity.

The following example will attempt to explain this
subject:

1. Assume that a factory produced 200,000 chairs in
1995 and 250,000 chairs in 1996. Therefore,
from one period to the next, output increased by
50,000 chairs or 25%. However, the fact that out-
put increased indicates nothing about the effi-
ciency by which the increase in output was
achieved.

2. Now assume that the factory had 20 employees in
1995 and 25 in 1996, and that each employee
worked 2,080 hours in both years. For the plant
as a whole, total hours of work equaled 41,600
hours in 1995, (2,080 hours x 20 employees), and
52,000 hours in 1996, (2,080 hours x 25 employ-
ees). Thus, in 1996, the company not only raised
the number of chairs, or output, by 25% but also
increased the total number hours of work, or
input, by 25%. Therefore, productivity, which
equaled 4.8 chairs produced per hour worked in
1996, (250,000 chairs ÷ 52,000 hours),was the
same as the output per man hour worked in the
previous year.

In this example, productivity in 1996 would have
increased relative to 1995 had one of the following
occurred: (a) output had remained stable while hours of
work decreased, (b) output increased with no correspond-
ing change in hours worked, or (c) output increased at a
rate faster than the increase in hours worked.

Problems Measuring
Productivity in the Fire
Service

Because the inherent nature of the fire service is pro-
tecting and saving lives and property, no adequate measure
of productivity has been developed. Fire in itself is negative
which makes it difficult to translate fire protection into
inputs and outputs.

Measuring Input In The
Fire Service

The inputs involved in the fire service are multifaceted.
As in any industry, those inputs include labor, capital, edu-
cation, etc. In short, the inputs used in the fire service are
represented, not by a single type of input, but by a mix of
different kinds.

For example, assume that there is a unit of urban fire
fighters that are proven to be the most effective and effi-
cient in fire protection. Now assume that this unit is moved
from the city to the rural countryside. The fire fighting
capability of a unit so transplanted may be severely affected
given potential lack of water supply in the rural setting and
the need for training in tactics substantially different from
those encountered in the city. Therefore, in this case, no
matter how inherently efficient the labor input was, the lack
of capital and training inputs would severely effect overall
efficiency. 

Major increases or decreases in productivity do not rest
solely on the shoulders of labor. Management also bears
substantial responsibility for ensuring that the amount and
the mix of inputs are adequate to do the job.

Measuring Output In The
Fire Service

While it may be difficult to measure the input side of
the productivity equation, the definition of output or pro-
duction is even more troublesome. It should be clear that
fire is not output. Therefore, increases in fires per fire

Chapter V:
Measuring Productivity in the 
Fire Service
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fighter do not measure productivity. Fire is negative and
productivity can not be defined by a negative output. The
mission of the fire service is protection of life and property.
Thus, it is impossible to adequately quantify the activities
that go into the production of fire protection.

For example, assume there are two comparable fire
units, (the staffing of each of the companies is the same, the
locations worked in are similar, the population protected is
the same, etc.). Now assume that in one year, one fire com-
pany answered 1,000 alarms while the other company
answered no alarms. Which company was more productive?
This question is impossible to answer because one can not
measure the output of either company. There is no way to
place a value on lives lost, let alone those that are saved, or
to determine the number of deaths prevented by fires that
did not occur because of an inspection program, etc. 

Moreover, the “mix” of fires that occur changes
drastically from one year to the next. Indeed, two fires are
never alike. With the passage of time, fire departments are
confronted with proportionately more activity in high-rise
buildings and with increasingly hazardous and difficult
materials. In addition, many factors influencing the delivery
of fire protection or emergency medical services are beyond
both management’s and labor’s ability to control. For exam-
ple, the age of structures, the density of population, and
other socioeconomic conditions can have positive or nega-
tive effects on fire service productivity.

Since there is no single unit of overall fire service out-
put, management has attempted to develop productivity
indicators, based upon such items as number of alarms
answered, number of fires fought, number of inspections
completed, value of property protected, amount of fire loss,
etc. However, increases or decreases in these partial mea-
sures are often erroneously used to gauge the direction of
total fire service efficiency. 

Staffing and Workload
In order to offset increased costs, city managements

have, quite naturally, focused on the issue of productivity.
Where the fire service is concerned, they tend to seek
increases in productivity through modifications that reduce
manpower. These modifications may include (a) fewer fire
fighters on each piece of equipment, which means fewer fire
fighters on each response; (b) fewer pieces of equipment
responding to each fire, which likewise means fewer fire
fighters on each response; or perhaps (c) a shutdown of
stations. In the latter situation, the response level, although
not the response time, can be maintained, but it means that
each fire fighter is responding to more calls than he did
before the curtailment of stations. 

While these changes produced an increase in fire
fighter workload, there is no way to support that they
increase productivity. Instead, from the standpoint of the
public, output, in the form of services, is not increased but
is actually decreased. As such, there may be a decrease in
budgetary expenditure. It is really this reduction in govern-
ment outlays that management has misinterpreted as being
productivity. 

Increased productivity cannot be achieved by simply
increasing the level of effort of each fire fighter and in fact,
this increased work load may be counter productive to real
fire service productivity growth. Fire service productivity
growth should be defined as an increase in the level of pro-
tection and delivery of service provided to the public with-
out a corresponding increase in the level put forth by the
fire fighters. 
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In order to negotiate a contract, the union must know
the basic financial condition of its municipality. It needs to
know what monies are available to fund fire fighter wage
and benefit increases so that appropriate demands can be
made in negotiations.

To determine the basic financial condition of the city,
it is necessary to understand the concepts that underlie a
particular municipality’s budget and financial statements. In
this section, the financial documents published by local
governments will be described and analyzed.

When negotiations approach, you should obtain the
documents discussed here for your own municipality and
analyze them in a manner similar to that described in this
chapter. This will allow you to base proposals on facts about
the municipality’s resources. 

If the city claims it is unable to pay, the union must
make sure that the argument is based on a lack of fiscal
capacity rather than mere reluctance to meet union
demands. The union can determine the validity of these
arguments through analysis of the city’s financial state-
ments. The most pertinent financial documents are the
budget, the monthly revenue and expense statements, and
the audited annual financial statement (audit report).
These documents should be obtained at least four months
in advance of the contract negotiation date in order to
allow ample time for analysis. 

Another useful document is the city’s bond prospectus.
The city will typically paint a very favorable picture of its
financial position to potential investors. This can be of
obvious value if the city later claims inability to pay the
union.

There are three questions which must be answered
when trying to refute the city’s claim that it is unable to pay
union demands. They are:

1. Does the city have the authority to reprioritize
expenditures within the current level of spending?

2. Does the city have the fiscal and legal capacity to
raise additional revenue?

3. Does the city currently have the funds available to
finance the union’s demands? 

First, can the city reprioritize expenditures? The budget
is a financial plan which establishes spending priorities and
goals. The spending priorities of the city and the way funds
are allocated is a constantly debated issue with groups and
organizations pressing government officials to shift city
resources to suit their perceived needs. For example, the
chamber of commerce may lobby to redirect resources away
from the city’s vital services, such as police and fire, in order
to subsidize a new convention center. The union, however,
may voice its opposition to this shift in priorities by arguing
that the vital services are not sufficiently funded. Thus, to
ensure that the needs of the members are met, the union
must be an active participant in the budgetary process. 

Second, can the city legally raise additional revenue?
Cities can raise additional revenue in several ways. While 
it may not be politically popular, one measure of ability 
to pay is the legal authority of the city to increase taxes.
Others may include increasing licensing, permit, or 
users fees.

Third, does the city have unencumbered funds to
cover any increases in wages and fringe benefits? If a city
has large amounts of unrestricted funds, it cannot easily jus-
tify the claim of inability to pay. It is through the examina-
tion of the city’s financial statement, and not the budget,
that the union will be able to determine the existence and
size of any unencumbered funds and the extent to which
these funds can be used to cover the increased cost of the
union’s demands.

The Budget
Municipalities are required by law to develop an

annual budget. The budget is implemented for a specified
12-month period, known as a fiscal year. This 12-month
period can be the calendar year or any other 12-month
period, such as July 1 to June 30. 

The budget is a series of estimates of the amount of
money which the city expects to receive from taxes and other
sources and how that expected revenue is to be allocated
among the various competing demands of the jurisdiction.

Chapter VI:
Financial Analysis
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The budget is developed by the executive branch of the
municipality several months prior to the beginning of the
fiscal year. As such, it is only a best guess of some future real-
ity. It should be clear that there is no way that management
can know the exact amounts of total revenue and total
expenditures several months prior to the beginning of that
fiscal year.

Because of this uncertainty, budgets tend to be very
conservative. Budget makers almost always overestimate
expenditures and underestimate revenues. Therefore, the
balance between revenue and expenditures is likely to be
tighter in the budget than it turns out to be in reality. The
budget, therefore, should not be viewed as a precise mea-
sure of the financial condition and resources of the munici-
pality, but instead as a planning document which

establishes the spending priorities and goals of the local
government. 

After it is adopted by the appropriate governmental
entity, the budget, during the course of the fiscal year, also
becomes a standard against which actual performance is mea-
sured. It is not so binding, however, as to preclude spending
for any purpose other than those originally identified.

The following examples illustrate that budgets are
merely planning documents by contrasting the estimates
adopted by the city council at the beginning of the fiscal
year with the actual revenues and expenditures for the fiscal
year. 

Table 6–1 is a statement of revenue while Table 6–2 is
a statement of expenditures. In both the approved budget fig-

Table 6–1
General Fund Revenue – Budgeted and Actual For Fiscal Year 1996

1996
Budget Actual Variance

General Property Taxes $132,847,000 $132,965,000 $118,000
Other Local Taxes $63,410,000 $66,003,000 $2,593,000
Charges for Services $11,357,000 $12,950,000 $1,593,000
Licenses and Permits $31,574,000 $31,317,000 ($257,000)
Fines and Forfeitures $7,673,000 $9,470,000 $1,797,000
Revenue from Use of Money and Prop. $7,284,000 $9,198,000 $1,914,000
Intergovernmental $1,252,000 $1,190,000 ($62,000)
Other $1,062,000 $907,000 ($155,000)

Total revenues $256,459,000 $264,000,000 $7,541,000

Table 6–2
General Fund Expenditures – Budgeted Versus Actual For Fiscal Year 1996

1996
Budget Actual Variance

General government $12,049,000 $11,640,000 $409,000
Public Safety $120,335,000 $119,696,000 $639,000
Transportation and Public Works $23,329,000 $23,329,000 $0
Parks and Community Services $16,974,000 $16,974,000 $0
Public Library $7,935,000 $7,750,000 $185,000
Public Health $5,625,000 $5,603,000 $22,000
Public Events and Facilities $9,480,000 $9,416,000 $64,000
Nondepartmental $14,948,000 $14,122,000 $826,000
Planning and Development $3,703,000 $3,702,000 $1,000
Fiscal Services $4,044,000 $4,044,000 $0
Housing $343,000 $302,000 $41,000

Total Expenditures $218,765,000 $216,578,000 $2,187,000
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ures are located in the column labeled “Budget.” Next to
this is a column labeled “Actual” which contains the actual
revenue or actual expenditures depending on which state-
ment is viewed. The final column, labeled “Variance,” is the
difference between the amounts budgeted at the beginning
of the fiscal year and the actual figure for that year.

The parentheses around some of the numbers indicate
figures which are unfavorable to the city. In the revenue
statement, they indicate the city did not receive as much rev-
enue as expected in the budget. In the expenditure state-
ment they indicate the city spent more than expected in the
budget.

As shown in Tables 6–1 and 6–2, the city’s financial
plan, manifested in the budget and developed several
months prior to the beginning of the fiscal year, proved to
be substantially off the mark when compared to the city’s
actual fiscal performance. While the city originally bud-
geted $256,459,000 in total revenue, it actually received
$264,000,000, an understatement of over $7.5 million or
2.9 percent. 

On the other hand, actual expenditures of
$216,578,000 proved to be over $2.1 million or 1 percent
less than the $218,765,000 originally budgeted. 

As shown in Table 6–3, what was originally estimated
as a budget surplus of nearly $37.7 million turned out to be
a surplus of well over $47.4 million. Consequently, there
was close to a $10 million difference from the point that
the budget was originally developed prior to the beginning
of the fiscal year and the point at which the city closed its
books at the end of the fiscal year. 

The Financial Statements
Financial statements describe the city’s actual revenue

and expenditures during the fiscal year. These financial
statements are audited, which means that an outside group
examines the records for their accuracy and issues a report
on the financial condition of the municipality. These
audited financial reports, in contrast to the budget, show
the actual data for the fiscal year already completed.

Therefore, the financial report is a record of past perfor-
mance while the budget is a plan for the future.

An important point to note is that all financial state-
ments have footnotes that describe entries which are
unusual or require a further detailed explanation. For exam-
ple, if a city suddenly receives $45 million in revenue
instead of the usual $25 million, there was probably a sig-
nificant event that caused the change. This abrupt change
will be noted with an explanation. Many important points
are thus found in the notes to the financial statement, and
it is important to examine each of these carefully.

For accounting purposes, the city’s finances may be
segregated into several different funds. The largest fund in
the city, which is used to account for the expenditures of
day-to-day operations is called the General Fund. The city
may have other funds, such as the Special Revenue, Debt
Service, Capital Projects, Enterprise, and Trust and Agency.
These latter fund types are usually required by statute or
ordinance to account for monies that are designated for
special use and therefore maybe restricted. Each of these
funds will have its own set of revenue and expense state-
ments, (as shown previously in Tables 6–1, 6–2 and 6–3),
and what is known as a Balance Sheet.

Balance Sheets show the assets, liabilities, and the fund
balance of a municipality at a particular point in time.
While the revenue and expense statements indicate what has
taken place during the previous 12-months, the Balance
Sheet is a snapshot of the city’s fiscal position at a single
point in time. Usually, that point in time is the last day of
the fiscal year. For example, a city could of had a surplus dur-
ing the current fiscal year as shown in the revenue and
expense statement, however, examination of the Balance
Sheet may reveal a negative fund balance because of accu-
mulated deficits for previous fiscal years. To help explain the
balance sheet, a sample Balance Sheet for a general fund of a
city is located in Table 6–4.

The first section of the balance sheet is assets. Assets
are what the city owns, such as cash, investments, and
money owed to the city but not yet collected. The second
section of a Balance Sheet is liabilities. Items accounted for
here are monies that the city owe which may include

Table 6–3
Excess of Revenues Over Expenditure

For Fiscal Year 1996

Budget Actual Variance

Total Revenue (Figure 1) $256,459,000 $264,000,000 $7,541,000
Total Expenditure (Figure 2) $218,765,000 $216,578,000 $2,187,000

Surplus $37,694,000 $47,422,000 $9,728,000
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accounts payable, money due other governments, or
deferred revenue.

The final and perhaps most important figure contained
in the Balance Sheet is the Fund Balance. This item may be
known by other terms such as accumulated fund balance,
surplus, or reserves. It is the amount by which assets exceed
liabilities. 

Some balance sheets will segregate the money into
reserved and unreserved categories. Those balances that
have been reserved are either set aside for past encum-

brances or appropriated for subsequent years’ expenditures.
Unreserved fund balances, on the hand, have not been set
aside or appropriated for any particular use.

As Table 6–4 shows, the fund balance decreased from
$64,690,000 in 1995 to $57,758,000 in 1996. This
decrease is due to transfers out of the general fund. Thus, it
is apparent that there is a relationship between the balance
sheet and the statement of revenue and expenditures. That
is, the change in the fund balance from one year to the next
is the same as the difference between the revenues and
expenditures for the fiscal year, excluding transfers.

Table 6–4
Balance Sheet - General Fund

1995 1996

Assets
Cash and Cash Equivalents $ 53,526,000 $ $45,732,000

Receivables:
Taxes 18,405,000 18,419,000
Grants and Other Governments 11,191,000 11,232,000
Accounts and Other 13,477,000 9,319,000
Allowance for Doubtful Accounts (22,824,000) (23,430,000)
Due From Other Funds 12,119,000 10,824,000
Inventories (at cost) 1,518,000 2,003,000
Deposits and Other 579,000 611,000

Restricted Assets:
Cash and Cash Equivalents $ 600,000 $ 803,000

TOTAL ASSETS $ 88,591,000 $ 75,513,000

Liabilities and Fund Balance

Accounts and Contracts Payable $ 5,785,000 $ 6,120,000
Estimated Claims Payable 2,320,000 1,105,000
Accrued Compensation 5,652,000 7,046,000
Due To Other Funds 74,000 0
Other 7,040,000 999,000
Deferred Revenue 3,030,000 2,485,000

TOTAL LIABILITIES $ 23,901,000 $ 17,755,000

Fund balance

Reserved for encumbrances $ 2,024,000 $ 186,000
Reserved for inventories 1,518,000 2,003,000
Unreserved:

Designated for authorized expenditures 1,069,000 1,458,000
Designated for insurance expenditures 18,767,000 24,190,000

Undesignated 41,312,000 29,921,000

TOTAL FUND BALANCE $ 64,690,000 $ 57,758,000

TOTAL LIABILITIES AND FUND BALANCE $ 88,591,000 $ 75,513,000
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Problems of
Comparability of City
Financial Data 

Financial comparisons between cities are exceedingly
risky for a negotiating local. One major reason is that not
all cities keep their financial records in the same way. The
other major problem is that from one state to the next, and
even within the same state, there is wide variation in the
way in which responsibilities for providing services are
divided between state government, local government,
school districts, or other taxing entities.

Thus, an item that appears in the budget of City A
may not appear in the budget of City B because in City B
that item is the responsibility of some other level of govern-
ment. This means that the budget data from different cities
may be non-comparable, and attempts to produce inter-city
comparisons based on such data will be full of errors.

Nevertheless, such comparisons are frequently made,
and they are used by management in negotiations with local
unions. Typically, those comparisons are designed to estab-
lish that the expenditures for the fire service of the negotiat-
ing city are proportionately greater than for other cities.

This is usually accomplished by comparing the per-
centages; that is, looking at fire service expenditures as a
percent of total municipal expenditures for any given year
or years. City A, for instance, may spend $10 million on its
fire service, out of the city’s total expenditures of $100 mil-
lion for the year. Thus, the fire service accounts for 10 per-
cent of the city’s outlays ($10 million ÷ $100 million = .10
= 10 percent).

City B, on the other hand, may have an outlay of $14
million for the fire department, out of total city expendi-
tures of $200 million. This comes to 7 percent, and sug-
gests that City A is spending proportionately more in order
to provide fire protection.

That may, in fact, be the case. Some cities may indeed
spend proportionately more on fire protection than do
other cities. This may be due simply to the payment of
higher salaries for fire protection personnel. But it may also
be due to the fact that the fire problem is more severe in
some cities than in others. Some cities, therefore, may
require proportionately more staffing. Also, the fire depart-
ments in some cities need additional personnel because they
have responsibilities not assigned to fire departments in
other cities. 

Another possible explanation of the differences found
in inter-city comparisons is that the data are really not com-
parable. Consider, for example, the case of two cities of
comparable size in Michigan in 1992—Saginaw, which had
a population of 70,719, and Royal Oak, which had a popu-
lation of 67,298. 

In fiscal year 1992, Saginaw spent $6,708,000 on fire
protection, while the city’s total expenditures amounted to
$72,299,000. Spending for the fire service, therefore, repre-
sented 9.3 percent ($6,708,000 ÷ $72,299,000 = .093 =
9.3%) of the total expenditures. 

The corresponding figures for Royal Oak in fiscal year
1992 were $3,147,000 out of a total of $56,839,000 so
that the fire service represented only 5.5 percent
($3,147,000 ÷ $56,839,000 = .055 = 5.5%) of the total
expenditures. Seemingly, the fire service represents a pro-
portionately heavier burden in Saginaw than in Royal Oak. 

However, another set of data discloses that, in terms of
employment, the fire service appears to have the same bur-
den in both cities. The U.S. Bureau of the Census publishes
employment figures for individual cities according to func-
tion, such as police protection, fire protection, sanitation,
etc. Moreover, it also publishes, for those cities, total
employment in what it terms “common municipal func-
tions.” This excludes employment in activities that are not in
all cases the responsibility of government at the municipal
level, such as education, health, or public housing, or that
may exist in some cities but not in others, such as munici-
pally-owned public utilities, transit systems, or airports. 

As the term implies, “common municipal functions”
are those activities for which responsibility rests uniformly
with government at the city level. Thus, these employment
figures are much less cluttered than are the expenditure fig-
ures with “extraneous” items that may be covered by one
city’s budget but not by another’s. These figures, for our
example, call into question the validity of the
Saginaw/Royal Oak financial data cited previously. 

Saginaw, for example, had 105 employees in fire
protection in 1992 out of a total employment of 744 for all
“common municipal functions” according the Bureau of
Census. This represents 14.1 percent of the city’s total
employment for “common municipal functions.”

For Royal Oak, the same Census report showed that
fire service employment was 71, out of the city’s total of
542 for all “common municipal functions.” Thus, employ-
ment in the fire service represented 13.1 percent of the
total. This is very close to the proportion that existed in
Saginaw. 

Nevertheless, the financial data, it will be recalled, sug-
gested that the fire service represented a much larger por-
tion of the city’s expenditures in Saginaw than in Royal
Oak. Conceivably, this could have been the case if the fire
service pay scales in Saginaw in 1992 had been substantially
higher than in Royal Oak. 
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However, this was not the case. In fact, the reverse was
true. In 1992, the fire fighter’s average salary was $34,000
in Royal Oak, and $33,500 in Saginaw. Without a consid-
erable amount of study, there is just no way to reconcile
these salary figures and the employment data with the
results produced by the expenditure statistics for the two 

cities. The problem probably lies in the expenditure statis-
tics since, from one city to the next, they do not necessarily
measure the same things. Therefore, as was indicated earlier,
inter-city comparisons based on such financial data require
careful review and evaluation, for they can be misleading. 
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The first step in the process of using economic data is
finding the best sources of information and data. The
sources you are likely to use the most are the IAFF, your
employer, and those government agencies dealing with
industrial and labor relations.

Before discussing how to obtain data, it is important to
emphasize the necessity of clearly and completely docu-
menting your sources. The employer almost certainly has
the right to question or challenge data on which an argu-
ment is based, and if the source cannot be supplied, the
entire argument may become suspect. 

Related to this is the importance of using official eco-
nomic and demographic data unless there is some very
good reason not to do so. The official source will usually
be part of a government agency, such as the Bureau of
Labor Statistics or the Bureau of the Census. For example,
population figures which come from the United States
Bureau of the Census are the official ones, and are diffi-
cult to dispute as long as they are current. Population fig-
ures obtained by a phone call to a person whose name you
cannot recall at a local chamber of commerce might very
possibly be questioned. 

Obtaining data from the
IAFF

You can obtain much of the information you will need
from the IAFF. While the International cannot supply
Census and BLS publications, many of their most com-
monly used publications are on file there, and the IAFF can
often give you most or all of the information you need
from them. 

The IAFF maintains substantial data on member
locals. An overview of what is available follows: 

• An automated key agreement file and a non-key
agreement file. 

• Economic data for locals including wages,
longevity, shift differentials, uniform allowances,
scheduled hours of work, and leave. 

• A clause tracking system which includes seventy
five clauses and their frequency.

• A death and injury database.

• A demographic database.

Obtaining Data From the
Employer

THE EMPLOYER’S OBLIGATION TO
PROVIDE DATA

Current labor law has sufficiently established an obliga-
tion by the employer to provide all the information
requested by a union that is relevant to the collective bar-
gaining relationship. This obligation typically includes infor-
mation pertaining to wages, hours, and other conditions of
employment. This information is necessary to prepare for
contract negotiations, to properly administer an existing
collective bargaining agreement, and to evaluate grievances
as well as to prepare for grievance meetings.

The initial data request should explain exactly what is
needed since vague requests may encourage similarly vague
responses by the employer. Furthermore, the union should
not only ask for what information it wants, but the union
should also ask for the particular way it would like the data
presented.

The employer is not obligated to and normally will not
provide any information not specifically requested by the
union. Therefore, the union must be sure to request all of
the relevant information needed. Even though the union
always has the right to request additional information dur-
ing the collective bargaining process, requesting all of the
necessary data at least four months prior to contract termi-
nation gives adequate time to receive the data and properly
prepare the data for effective and comprehensive use during
collective bargaining with the employer.

The union will typically not be forced to prove the rel-
evance of any data request that is related to wages, hours,
and working conditions. However, there are some restraints

Appendix A:
Information Sources
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put on a union when trying to obtain pertinent information
from the employer. The union must provide reasonable time
for the employer to respond to the request of information.
This is usually at least four months prior to contract termi-
nation. If not enough time is given for a request, the
employer can refuse to provide the data on the basis that the
data request is too extensive for the time period given.
Although modern technology makes it increasingly difficult
for an employer to use this argument, it is still good prac-
tice to submit your request early enough to allow yourself
time for thorough analysis. 

It should also be noted that the employer is not
required to provide information about benefits provided to
management and to other employees outside the bargaining
unit, unless the cost of benefits provided to bargaining unit
workers is tied to the cost of benefits provided to the non-
bargaining unit workers.

For public employees, such as the members of the
IAFF, financial information can usually be obtained from
government budget reports available to the public. For pri-
vate employees, financial information can be obtained from
annual stockholder reports, investor news services, and gov-
ernment filings. 

SUBMITTING THE FORMAL DATA
REQUEST

An effective, formal, pre-collective bargaining data
request should be written in a format that will avoid misun-
derstanding between the two sides. The request should
include a date by which the union expects the employer to
respond and statements explaining exactly what data is
requested and how the data should be presented. By doing
this, the union and the employer will reach an understand-
ing of the issues to be dealt with in the collective bargaining
process. 

Also, as stated before, the union should make a formal
pre-collective bargaining data request at least four months
prior to contract expiration to allow adequate time for both
employer response and union analysis. 

The next page gives a sample data request outline.
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Sample Data Request Form for the Employer
The following is a model data request form and cover letter showing the kinds of information that should be requested.

This model should be used only as a guide; obviously, adjustments will be made to fit each individual situation. 

A. COVER LETTER

As the representative of employees in Local #____ of the International Association of Fire Fighters, we have
enclosed a request for information that is needed to properly prepare for the upcoming negotiations. We
would like the information presented to us on a timely basis, preferably no later than _____.

B. INFORMATION REQUEST FORM

The following is the minimum information that should be requested:

1. Listing of the job classifications and the number of individuals within each classification.

2. Salary which applies to each job classification.

3. Listing of longevity steps, the number of individuals at each step, and the amount awarded for each
longevity step.

4. Number of regularly scheduled hours of work in both a standard week and a standard year.

5. Average amount of overtime worked for the last full budget year.

6. Amount awarded as a shift differential.

7. Amount of vacation allocated to each classification.

8. Listing of entitled holidays and the wage rate and hours awarded.

9. Wage rate for work on holidays.

10. Total miscellaneous absence hours paid per year (e.g., general leaves, union leave, jury duty). Provide
details on each type of absence if they are available.

11. Amount of clothing allowance allocated to each employee.

12. Total sick and injury absence hours paid per year.

13. Types of insurance provided, with rates of contribution for both employers and employees.

14. Listing of the number of workers selecting single and family coverage if available under each type of
insurance available to the bargaining unit in each of the last three years. 

15. Listing of the average per-person monthly premiums for single and family coverage under each type of
insurance available. 

16. Amount of employer/employee contributions to pension fund, including dollar contribution per employee
and/or percentage of payroll paid.

17. Provide information on total annual costs of any other negotiated benefits and specify which of these
benefits are adjusted with wages. 
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Obtaining Federal
Government Data

As mentioned earlier, the federal government is the
official source of much of the data you will need. The most
frequently used sources are the Bureau of Labor Statistics
and the Bureau of the Census. Much of the information is
free, but a fee is charged for many useful publications.
Prices and publication schedules are subject to change, so it
is best to contact the departments directly.

Before spending considerable time (and possibly
money) in pursuit of government information, remember
that you can probably get much of what you are looking for
relatively quickly and easily. 

Your local library can be an excellent free and conve-
nient source of government publications. In particular, col-
lege and university libraries, county libraries, and larger
branches of city libraries often carry current government
publications and catalogs of what is available. 

The IAFF can also supply you with much of the
Census and BLS information you will need and can provide
guidance on what is available and how to obtain it. 

BUREAU OF LABOR STATISTICS 

The Bureau of Labor Statistics (BLS) is a division of
the United States Department of Labor. BLS publishes a
wealth of information, much of it free on request, which
can be useful in negotiations. 

The main office of the BLS is located in Washington,
D.C. However, the BLS also maintains regional offices
around the country. Specific inquiries can be directed to
any of these offices. 

Main Office
U.S Department of Labor
Bureau of Labor Statistics
441 G Street , NW
Washington, DC 20212

Region I (CT, MA, ME, NH, RI, VT)
John F. Kennedy Federal Building
Room E-310
Boston, MA 02203
Automated Information - (617) 565-2327
Faxstat - (617) 565-9167
Fax - (617) 565-4182

Region II (NJ, NY, PR, VI)
201 Varick Street, Room 808
New York, NY 10014
Automated Information - (212) 337-2400
Faxstat - (212) 337-2412
Fax - (212) 337-2532

Region III (DC, DE, MD, PA, VA, WV)
3535 Market Street
P.O. Box 13309
Philadelphia, PA 19101
Automated Information - (215) 596-1154
Faxstat - (215) 596-4160
Fax - (215) 596- 4160

Region IV (KY, TN, NC, SC, AL, GA, MS, FL)
Bureau of Labor Statistics
61 Forsyth St., S.W.
Atlanta, GA 30303
Automated Information - (404) 562-2463
Faxstat - (404) 562-2545
Fax - (404) 562-2550

Region V (IL, IN, MI, MN, OH, WI)
Federal Office Building
230 S. Dearborn Street, 9th Floor
Chicago, IL 60604
Automated Information - (312) 353-1880
Faxstat - (312) 987-9288
Fax - (312) 353-1886

Region VI (AR, LA, OK, TX, NM)
9th Floor
Federal Building
525 Griffin Street Rm. 221
Dallas, TX 75202
(214) 767-6970
Faxstat - (214) 767-9613

Regions VII & VIII (VII – IA, KS, MO, NE;
VIII – CO, MN, ND, SD, UT,
WY)

Kansas City, MO 64106
Automated Information - (816) 426-2481
Faxstat - (816) 426-3152
Fax - (816) 426-6537

Regions IX & X  (IX – AR, CA, HI, NV, Guam,
Samoa, X – AK, ID, OR, WA)

Box 36017
San Francisco, CA 94102
(415) 975-4350
Faxstat - (415) 975-4567
Fax - (415) 975-4371
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The BLS produces free guides designed to familiarize
individuals with the services they provide. These guides
include: 

a. Major Programs, Bureau of Labor Statistics,
Provides an overview of the data gathered and
reports made by the BLS. Quarterly updates are
available.

b. How to Get Information from the Bureau of
Labor Statistics. –– A brochure summarizing
publications and ways of obtaining them.

c. New From BLS (formerly Just Published) ––
Monthly listing of new publications. Regular
mailings are available to anyone: request to be
put on mailing list 321. Includes prices, order
form, and description of services.

The BLS publications are classified into news releases,
periodicals, bulletins and reports. Each of BLS’s classifications
are described below along with a listing of the publications
most applicable to International Association of Fire
Fighters’ locals.

1. News Releases available free from BLS’s
regional offices. These news releases cover
many areas of employment. Regular mailings of
releases on specific subjects, such as the
monthly employment situation, may be obtained
by requesting to be included on BLS’s mailing
list. 

The following are the most applicable news releases for
IAFF locals:

a. The Consumer Price Index — presents the
Consumer Price Index in two forms — the
CPI-U and the CPI-W. The CPI-U covers all
urban consumers while the CPI-W covers
urban wage earners and clerical workers.
Both indexes include monthly averages for
the country as a whole. The same data is
available for selected cities and regions of
the country and is released monthly. 

b. Employment Cost Index — provides an
index which catalogs compensation of all
types for both public and private sector
employees. It also provides an index which
covers wages and salaries only. 

c. Major Collective Bargaining Settlements
— provides current data on employee com-
pensation, including highlights of collective

bargaining activity and statistical sum-
maries of wage and benefit changes and
work stoppages. This is published quarterly
in conjunction with the news release State
and Local Government Bargaining
Settlements and the periodical Current Wage
Developments.

d. State and Local Government Bargaining
Settlements — Provides current data on
employee compensation, including highlights
of collective bargaining activity and statistical
summaries of wage and benefit changes and
work stoppages. This is published twice-a-
year in conjunction with the news release
Major Collective Bargaining Settlements and
the periodical Compensation and Working
Conditions.

2. Periodicals are available by subscription or by
single copies. They may be ordered from:

Superintendent of Documents
U.S. Government Printing Office
P.O. Box 371954
Pittsburgh, PA 15250-7954

Order and Information Line:
(202) 512-1800

The following are the most applicable periodicals for
IAFF locals:

a. CPI Detailed Report — An in-depth analy-
sis on consumer price movements.
Includes charts and technical notes on the
derivation of the CPI. This is published
monthly at a cost of $26/year. 

b. Compensation and Working Conditions —
provides current data on employee com-
pensation, including highlights of collective
bargaining activity and statistical sum-
maries of wage and benefit changes and
work stoppages. This is published monthly
at a cost of $9/year.

c. Employment and Earnings — provides
current data on employment, hours, and
earnings for the United States as a whole,
for individual States, and for more than 200
local areas. This is published monthly at a
cost of $35/year.

3. Reports containing information on BLS pro-
grams and/or national data are available free of
charge from the Washington or regional offices.



TH
E U

SE
 OF

EC
ON

OM
IC 

DA
TA

 IN
 CO

LL
EC

TIV
E B

AR
GA

INI
NG

A
pp

en
di

x 
A

:I
nf

or
m

at
io

n 
So

ur
ce

s

54

Reports containing local or regional data are
available free of charge from the originating
regional office. 

4. Bulletins may be obtained from:

BLS Publications Sales Center
P.O. Box 2145
Chicago, IL 60690

or from:

Superintendent of Documents
U.S. Government Printing Office
P.O. Box 371954
Pittsburgh, PA 15250-7954
(202) 512-1800

The following are some applicable Bulletins for IAFF
locals:

a. Employment and Wages — Provides
employment figures, quarterly wages, and
employer contributions to unemployment
insurance and are categorized by industry,
county, and state.

b. Area Wage Surveys — the average and
distribution of straight-time earnings for
certain occupations. The data is sorted by
region and by selected areas, as well as
being calculated on a national basis.
Available for the entire country on a sub-
scription basis or single copy for specific
areas.

c. Industry Wage Surveys — monthly
updates to the Area Wage Surveys

d. Employee Benefits in Medium and Large
Firms — measures the following benefits
in the private sector: lunch, rest periods,
holidays, vacations, personal and sick
leave, in addition to different types of insur-
ance and pensions. This is useful to the
IAFF because many of the same benefits
apply to both public and private sector
workers. This bulletin is published annually.

BLS publications are available at any time. Allow four
to six weeks for delivery.

Many publications are available on microfiche or mag-
netic tape. If you want copies of items in these formats, call
the BLS for more information.

BUREAU OF THE CENSUS

The Bureau of the Census is a division of the United
States Department of Commerce. Its address is:

US Department of Commerce
Bureau of the Census
Washington, DC 20233
(301) 457-4100

Census publications are available through:

Superintendent of Documents
U.S. Government Printing Office
P.O. Box 371954
Pittsburgh, PA 15250-7954
(202) 512-1800

Among the publications potentially useful to IAFF
locals are the following (A fee is charged for these. Check
with the GPO for current price and latest available year.):

Statistical Abstract of the United States
Published yearly. Check with Government
Printing Office for most current year and price.

County and City Data Book
This is a supplement to the Statistical Abstract.
It contains official population information.

City Employment in 19—
County Government Employment in 19—

Both published annually. Most recent available
issue generally two to three years behind cur-
rent year.

City Government Finances in 19—
Published annually.
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A cost of living adjustment, (COLA), is an automatic
change in wages during the life of a contract as a function
of the changes in price levels. These price level changes are
usually measured by the Consumer Price Index (CPI). Since
there has been a steady increase in prices and in the
Consumer Price Index over the past century, COLAs tend
to increase wages.

COLAs are now included in many collective bargain-
ing agreements because the adjustments maintain or
improve the buying power of the negotiating unit. COLAs
link wages to the change in the cost-of-living and should be
used by union negotiators to accomplish the task of keeping
wages comparable to the cost-of-living. To effectively use
COLAs in the collective bargaining process, a complete
understanding of the COLA is necessary.

History of the Cost of
Living Adjustment

The COLA clause first appeared in union contracts
shortly after World War I, which was a highly inflationary
period. However, by the late 1920’s prices had stabilized
and interest in COLA clauses virtually disappeared.

The modern thrust for the use of the COLA in collec-
tive bargaining came from negotiations between General
Motors and the United Automobile Workers (UAW)
shortly after World War II. In 1948, General Motors
Corporation and the UAW negotiated the first COLA
clause to cover a significant number of workers nationwide.

In those days, the typical collective bargaining agree-
ment was for one year’s duration. The UAW and General
Motors, however, reached an agreement whose term was
five years. This was because of the inclusion of the COLA
clause in the contract which removed a major stumbling
block, namely inflation, to multi-year collective bargaining
agreements. The COLA in this agreement assured the
workers that inflation would not destroy the standard of liv-
ing provided by their newly negotiated wage rates.

This specific COLA clause provided for an automatic
adjustment in hourly wages every quarter, (three months),
based upon changes in the Consumer Price Index.
Depending on the movement of the CPI, wages could be
adjusted both upward or downward. However, in no event

could wages fall below the base wage rate levels established
in the new agreement. In essence, there was a floor but no
ceiling.

Since those days, the COLA has become fairly
commonplace, even in agreements whose term is less than
five years. In fact, between 1976 and 1984, over sixty per-
cent of all workers under major private collective bargaining
agreements were covered by a COLA clause. By 1987, that
number had dropped to thirty-eight percent but inched up
in 1988 to forty percent. 

Even though COLAs exists predominantly in the pri-
vate sector, COLAs have begun to spread, in one form or
another, into the public sector. The major reason why
COLAs are not used in more contracts is that COLAs are
rare in agreements of less than two years’ duration. The
dominant opinion seems to be that it is not necessary to
periodically adjust for the effects of inflation within such a
short agreement period.

Like any other provision in the collective bargaining
agreement, the details of the COLA are a matter for negoti-
ations between the parties. Consequently, there are wide
variations to be found in the design of a COLA from one
agreement to the next. However, they all have the same
basic purpose of protecting the buying power of workers’
wages and salaries from erosion due to rising prices. The
extent to which any particular COLA provides the desired
protection depends upon the agreement the parties reach
with respect to a number of important elements of the
clause.

The Formula 
Ideally, the COLA seeks to maintain, throughout the

term of the agreement, the full buying power of the wage or
salary that is established at the outset of the agreement. The
COLA is written so that as the price level changes, the wage
or salary will change proportionately.

There are two major approaches to COLA clauses. The
first major type of COLA, Wages-For-Points, is designed to
protect the average straight-time rate of the entire bargaining
unit. To do this, the COLA stipulates the amount of change
in the wage based on the change in the index points of the

Appendix B:
Cost of Living Adjustments (COLAs)
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CPI. This is how most COLA clauses operate in the private
sector.

The other type of COLA, Percentage Based, is
designed to protect the wage or salary of each individual
employee. In one way or another, these COLAs generally
provide that, at each adjustment, each employee’s wage or
salary shall be increased, (or decreased), by the same per-
centage by which the CPI has increased, (or decreased).

WAGES-FOR-POINTS COLAS

Under the first approach, the COLA is written in
terms of index points. This means that a change in the
wage is based on the change in the index points of the CPI.
The original UAW-GM COLA negotiated in May 1948
exemplifies this type of COLA. This COLA clause stipu-
lated that, for each 1.14 points change in the index points
of the CPI, wages would be adjusted by one cent. Thus, if
the index rose by 1.14 points, each member of the bargain-
ing unit received an additional one cent per hour.

In this manner, every member of the unit receives the
same money increase when the cost-of-living adjustments
are made. Therefore, from a percentage point of view, dur-
ing periods of rising prices, the high-wage employees get less,
and the low-wage employees get more. Similarly, if prices
were to decline, the low-wage employees would experience
a greater reduction in terms of percent, while the high-wage
employees would experience a smaller reduction, in terms of
percent.

It should be noted that Wages-For-Points COLAs are
not arbitrarily set. These COLAs reflect the precise relation-
ship between the unit’s average straight-time rate at a fixed
time, and the level of the CPI that existed at that same
time.

For example, the COLA clause in the 1948 UAW-GM
contract stipulated a one cent per hour increase for each
1.14 points change in the CPI. This specifically reflected
the relationship between the unit’s average straight-time
hourly rate of $1.485 as of May 1948, the date of the
newly-negotiated agreement, and the CPI of 169.3,
(1935–39 = 100), for the month of April 1948. 

To establish the appropriate Wages-For-Points relation-
ship in this specific situation, the index figure of 169.3
index points was divided by the hourly wage rate of 148.5
cents. This computation showed that each penny was worth
1.14 index points. Thus, to maintain the relationship
agreed upon in the contract, each time the index rose by
1.14 points, the unit’s average straight-time hourly rate
would have to be increased by one cent per hour. 

A COLA clause does not have to be written in terms
of the hourly rate. Instead, the COLA clause can be written

in terms of the weekly or yearly rate and still perform the
exact same function of protecting wages from the effects of
inflation. To show this, we will rework the previous cost-of-
living adjustment into a weekly adjustment.

As previously stated, the unit received an average
straight-time hourly rate of $1.485. Assuming that every-
one in the unit worked forty hours per week, the average
straight-time weekly rate would be $59.40. To establish the
appropriate Wages-for-Points relationship, the index figure
of 169.3 should be divided by the weekly wage rate of
$59.40. This would show that each dollar per week was
worth 2.85 index points. Thus, to maintain the relationship
agreed upon in the contract, each time the index rose by
2.85 points, the unit’s average straight-time weekly rate
would have to be increased by one dollar. 

PERCENTAGE BASED COLAS

Percentage based COLAs change each employee’s wage
by the same amount as the percentage change of the CPI.
For example, if the CPI increased by ten percent over the
stipulated measurement period, then each individual salary
would be increased by ten percent. This type of COLA
protects the exact wage of each individual employee, unlike
wages-for-points COLAs which have different effects on
different levels of salary.

However, percentage based COLAs do have short-
comings. Often these types of COLAs are written to pro-
vide adjustments on the basis of each full one-percent
change in the CPI. For example, if during the measurement
period the index rises by 1.9 percent, the employees will
receive an adjustment of one percent and the remainder 0.9
percent will get carried over until the next adjustment
becomes due.

Therefore, it is more beneficial for the employees if
such percentage-type clauses stipulated that the wages or
salaries will be adjusted in accordance with the full percent-
age change in the index, rounded to the nearest tenth of a
point. 

Inadequate Protection
Thus far, the discussion of the COLA, whether based

on Percentages or Wages-For-Points, has assumed that full
protection is provided by the clause against erosion in the
buying power of the wage or salary. However, COLAs typi-
cally give workers less than 100 percent protection against
inflation. Such contracts change wages by less than one per-
cent for every one percent change in prices, and sometimes
caps, (maximum allowable cost-of-living increases), are also
specified. In fact, the COLA clauses between 1976 and
1984 only compensated for seventy percent of the rise in



THE USE OFECONOMIC DATA IN COLLECTIVE BARGAINING
A

ppendix B
:C

ost of Living A
djustm

ents (C
O

LA
s)

57

the CPI. By 1987, the proportion of lost purchasing power
recovered though COLA payments fell to fifty percent. In
1988, that number fell down to only forty-seven percent of
the rise in the CPI.

The parties involved may be aware that there is inade-
quate protection but may accept it in order to achieve a set-
tlement. However, it might also happen because of lack of
understanding of the concept of an index number. Too fre-
quently, this leads to equating one index point with one
cent. This is wrong, and for the workers it can prove costly.

The only time one index point in the Consumer Price
Index can be regarded as the equivalent of one cent in
wages is when the two are equal. (This is discussed further
in Chapter 2 which discusses the CPI in more detail.) The
only time this will occur is when the total number of points
in the index is the same as the total number of pennies in
the particular wage.  

For example, in January 1997, the CPI, (1982–84 =
100), for the United States was 156.3. If each index point
were the equivalent of one cent, then the wage for any bar-
gaining unit that month would have been $1.563 per hour.
This certainly would not have been the case for a unit of
fire fighters. 

If a unit was averaging $12.00 per hour, then each
index point was the equivalent of thirteen cents , (156.3 ÷
1200), and not one cent. A COLA for such a unit of fire
fighters, assuming a Wages-For-Points formula, would have
provided full protection against inflation only if it had
required that wages be increased by one cent for every 1/10
point change in the index.

Other Issues
The discussion to this point has focused on the devel-

opment of the formula for the COLA and the problems
associated with it. As pointed out earlier, gearing the adjust-
ments to percent changes in the CPI may present fewer
complications. However, there are other issues which must
be resolved in designing a proper COLA. 

CHOICE OF THE INDEX

The choice of the proper index is a very important deci-
sion. The COLA has to be based on a proper index for it to
be credible. In most cases, the index used is the most up-to-
date version of the Consumer Price Index because it accu-
rately measures inflation.

The CPI is computed separately for certain metropoli-
tan areas and regional sections, as well as on a national
scale. The data is applicable to the specific area or region for
which it is calculated. Larger, city-based unions will be able

to use either data for their metropolitan area or one 
comparable, while smaller locals may have to refer to the
national scale for a comparable reference.

REFERENCE DATE

The COLA clause must stipulate the starting point of
the measurement of change in the CPI. The usual starting
point is the latest monthly index that is available as of the
effective date of the wages or salaries to be protected. Thus,
if the new agreement is effective on July 1, 1996, the
appropriate starting point would be the index for May
1996. Because of the lag in publication, this would be the
latest index available as of July 1. 

FREQUENCY OF ADJUSTMENTS

The COLA clause must also stipulate when the adjust-
ments are to be made. Most COLA clauses in the private
sector provide for adjustment quarterly, which is every three
months. Practices in the public sector appear to provide for
adjustments less frequently. If quarterly, the first adjustment
for a COLA clause, whose starting point is the index for
May 1996, would be based on the index for August 1996.
The August index is published toward the end of
September, so that the effective date of the adjustment
would be around the first of October; the next adjustment
would be based on the November index which is published
toward the end of December, and effective around January
1, 1997. 

For obvious reasons, employers tend to prefer longer
intervals between the adjustments. It saves bookkeeping,
and, more importantly, it saves them money during periods
of inflation because there is a longer period of time that the
wages are not protected from inflation. To the extent that it
saves money for the employer, the clause is less effective for
the employee. The longer the interval between adjustments
when increases are due, the more the employee experiences
the adverse impact of inflation on wages or salaries.

LIMITATIONS ON ADJUSTMENT

Typically, COLA clauses establish a wage floor. This
means that adjustment clauses cannot serve to reduce wages
or salaries below a certain point, regardless of how much
the CPI declines. The floor would normally be the basic
pay scales set by the newly-negotiated agreement that
includes the COLA. 

Some COLA clauses also provide upper limitations or
caps. These clauses typically place a yearly limit on the
amount of money that the employer will have to pay out
under the COLA. This is a feature that would be promoted
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by the employer as a means of limiting costs. Wage caps
sometimes cover wage rates, other times the amount of the
increase. The best contract would not have a wage cap, but
it is often unavoidable.

INCORPORATION OF ADJUSTMENTS

During the life of an agreement, the adjustments are
generally not incorporated into the basic rates of pay. The
payments to the employees resulting from the COLA are
considered a “float,” which may be increased or decreased
in accordance with movements in the CPI.

To this extent, the clause should be written to require
that this “float” be considered part of wages or salaries for
purposes of computing the employees’ overtime pay, holi-
days, vacations, sick leave, pensions, and other fringe benefits. 

Moreover, at the time the next agreement is negotiated,
all prior cost-of-living adjustments should be incorporated
into the basic pay scales. They should not be left as a “float”
during that successor agreement. Instead, they should
become part of the basic rates that are protected by the
floor written into the COLA clause of the new agreement.

Sample Clauses 
Two sample clauses appear below. One exemplifies a

COLA based on percentage adjustments, while the other
exemplifies a Wages -for-Points adjustment. The following
set of assumptions have been used for both clauses, in order
to demonstrate the impact on the salary of a unit of fire
fighters.

1. The effective date of the agreement is July 1,
1995, and it is a two year agreement.

2. The pay scales set by that agreement are as fol-
lows:

Private - step 1 $32,100
Private - step 2 $33,100
Lieutenant $35,500
Captain $36,500

3. The average weighted annual salary for the unit,
as of July 1, 1995, is $33,875.

4. It is likely that, in a two-year agreement, the unit
would also be receiving a deferred pay increase
during the life of the contract. That factor will not
enter into this discussion.

SAMPLE ESCALATOR CLAUSE—
STRAIGHT PERCENTAGE 

Section 1 — In addition to the basic salary scales spec-
ified in this Agreement, all employees covered by this
Agreement shall be paid a cost-of-living allowance, to be
determined on the basis of changes in the Consumer Price
Index — All Items, for the United States (1982–84= 100),
published by the Bureau of Labor Statistics of the U.S.
Department of Labor.

Section 2 — The cost-of-living allowance shall be
based on changes in the Consumer Price Index
between May 1994 and each of the following
months: 1994: August, November; 1995:
February, May, August, November; 1996:
February, May.

Section 3 — The percentage change, if any, between
the Consumer Price Index for May 1994 and for
each of the months listed above shall be applied to
the basic salary for each classification, computed to
the nearest dollar, in order to determine the cost-
of-living allowance that shall be paid to each
employee during each subsequent quarterly, (three
month), period.

Section 4 — The cost-of-living allowance shall be paid
beginning with the start of the first pay period
that commences following publication of the
Consumer Price Index for each of the months
listed above.

Section 5 — The cost-of-living allowances shall be
used in the computation of straight-time, over-
time, and all other allowances and benefits.

Section 6 — This cost-of-living provision shall be
applied to increase or reduce pay, but in no event
shall it operate to reduce the salaries below the
basic salary scales specified in this Agreement.

Section 7 — No adjustments, retroactive or otherwise,
shall be made due to any revision which may later
be made in the published figures for the
Consumer Price Index.

Before going on to the second sample clause, it might
be well to note here the nature of the impact of
this percentage approach on the assumed unit of
fire fighters.  

Between May 1994 and August 1994, the Consumer
Price Index, (1982–84 = 100), rose from 144.9 to 146.5.
The percentage change in the CPI is 1.10 percent, 
((146.5 - 144.9) ÷ (144.9) x 100). The adjustments are:

Private - step 1 $353, ($32,100 x .0110)
Private - step 2 $364, ($33,100 x .0110)
Lieutenants $391, ($35,500 x .0110)
Captains $402, ($36,500 x .0110)
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These are the allowances that employees in each classi-
fication would have received from approximately October
1, 1994, which is the start of the first pay period commenc-
ing after publication of the index for August, to December
31, 1994. At this time the next adjustment, (based on the
November 1994 CPI), will have occurred.

The November 1994 CPI moved up to 147.3. The
percentage change in the CPI over the May figure was 1.66
percent, ( (147.3 - 144.9) ÷ (144.9) x 100). Consequently,
for the quarterly period beginning around January 1, 1995,
the cost-of-living allowances adjustments are:

Private - step 1 $533, ($32,100 x .0166) 
Private - step 2 $549, ($33,100 x .0166) 
Lieutenant $589, ($35,500 x .0166) 
Captain $606, ($36,500 x .0166).

The average increase for the entire unit would be
$562, ($33,875 x .0166), for the adjustment period begin-
ning around January 1, 1995. For the earlier adjustment
period, the unit’s average allowance would have been $373, 
($33,875 x .0110). 

This latter computation will take on some additional
meaning as we move through the second sample clause,
which demonstrates the Wages-for-Points approach.

SAMPLE ESCALATOR CLAUSE —
WAGES-FOR-POINTS 

Before this type of clause can be drafted, some compu-
tation is required. The relationship of the Fire Fighter’s
salary to the Consumer Price Index must be established.

The salary the clause will seek to protect is as of July 1,
1994. As of that date, the unit’s annual average salary was
$33,875, or $651.44 per week. The relevant CPI, for the
month of May 1994, was 144.9. When 144.9 index points
are divided by $651.44, it yields 0.2224, or 0.22. Thus,
each 0.22 points in the CPI would be worth one dollar in
weekly salary.

Now, the second sample escalator clause can be
designed: 

Section 1 — In addition to the basic salary scales spec-
ified in this Agreement, all employees covered by
this Agreement shall be paid a cost-of-living
allowance, to be determined on the basis of
changes in the Consumer Price Index — All
Items, for the United States (1982–84 = 100),
published by the Bureau of Labor Statistics of the
U.S. Department of Labor.

Section 2 — The cost-of-living allowance shall be
based on changes in the Consumer Price Index
between May 1994 and each of the following
months: 1994: August, November; 1995:
February, May, August, November; 1996:
February, May.

Section 3 — The cost-of-living allowance for each
employee covered by the Agreement shall be one
dollar per week for each 0.22 points change in the
Consumer Price Index between May 1994 and
each of the months listed above.

Section 4 — The cost-of-living allowance shall be paid
beginning with the start of the first pay period
that commences following publication of the
Consumer Price Index for each of the months
listed above.

Section 5 — The cost-of-living allowance shall be used
in the computation of straight-time, overtime,
and all other allowances and benefits.

Section 6 — This cost-of-living provision shall be
applied to increase or reduce pay, but in no event
shall it operate to reduce the salaries below the
basic salary scales specified in this Agreement.

Section 7 — No adjustment, retroactive or otherwise,
shall be made due to any revision which may later
be made in the published figures for the
Consumer Price Index. 

It was noted earlier that, between May 1994 and
August 1994, the Consumer Price Index rose by 1.6 points.
Thus, the first adjustment payable from October 1 to
December 31 under this second escalator clause would have
been $7.27 (1.6 points ÷ 0.22). 

The November 1994 CPI was 2.4 points higher than
the May index. Thus, beginning around January 1, 1995,
the adjustment would have been increased to $10.91 ( 2.4 ÷
.22).

Although the two approaches are of a different form,
the effects are the similar since both provide for full cover-
age of the effects of inflation. The percentage-based clause
adjusted the average salaries by $373 or $7.17 per week for
the first adjustment period and by $562 or $10.81 per
week for the second adjustment period.

The wages-for-points clause proved for an adjustment
of $7.27 per week for the first adjustment period and
$10.91 per week for the second adjustment period.
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This brings into focus the fundamental distinction
between the two approaches in designing the formula for a
COLA clause. The total amount of money received by the
unit would be the same in both cases. In the Wages-For-
Points approach, everyone in the unit receives identical
adjustments. In the percentage-based approach, the same
amount of money is involved, but it is distributed based
on the employee’s salary classification. 

COLAs provide a way for the union to buffer its
members against the effects of inflation. It is not always
one hundred percent effective, but it does give at least a
measure of protection to workers so that, even with ris-
ing inflation, the value of the wages will not be eroded
as quickly.
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The Urban Family Budgets represent another type of
benchmark that may be used to support a pay increase.
Urban Family Budgets are designed to show how much it
costs a family to live at three different standards: (a) a lower
budget level, (b) an intermediate budget level, and (c) a
higher budget level. 

The Urban Family Budgets were developed and com-
piled by the U.S. Bureau of Labor Statistics until 1981. The
AFL-CIO began compiling the budgets in 1981, using the
same methodology developed by BLS. 

This methodology defines the precise amounts and
qualities of goods and services that are specified to portray
the three relative standards of living. These budgets are for a
precisely defined urban family of four which includes a
thirty-eight year old husband who is employed full-time, his
non-working wife, a boy of thirteen, and a girl of eight.
Also, after about 15 years of married life, the family is set-
tled in the community and the husband is an experienced
worker. The family has, for each budget level, average
inventories of clothing, house furnishings, major durables,
and other equipment. 

The budgets do not represent how families of this type
actually do or should spend their money, nor are they
intended to represent a minimum level of adequate income
or a subsistence level of living. Rather, they reflect the
assumptions made about the manner of living at each of
the three hypothetical levels. 

The budgets are computed for (a) the “urban” United
States as a whole and (b) twenty-five individual cities.
Comparable regional data for the metropolitan areas are not
published. Therefore, local unions outside the twenty-five
individual cities must rely on the national estimate or, if the
reasons for doing so are sufficiently persuasive and credible,
on the estimates for one of the twenty-five cities. 

Since the Spring of 1967, when the budgets were first
designed by BLS, the budgets have been updated based on
the change in the prices reflected by the Consumer Price
Index. Also, adjustment factors have been published which
make it possible to compute budget-cost estimates for fami-
lies whose age and size composition may vary from the
defined family.

Table C–1 shows the Urban Family Budgets estimates
for 1995.

Table C–1
Urban Family Budget Estimates 

Annual Estimates for 1995

Lower Intermediate Higher
Budget Budget Budget

National $22,479 $38,192 $55,022

Anchorage $31,450 $42,721 $58,539
Atlanta $20,452 $35,110 $50,416
Baltimore $22,173 $37,495 $54,590
Boston $26,300 $45,125 $67,319
Buffalo $20,377 $38,558 $54,542
Chicago $22,633 $37,716 $53,686
Cincinnati $21,774 $38,023 $52,844
Cleveland $21,224 $37,393 $52,900
Dallas $19,474 $33,278 $48,061
Denver $21,628 $37,005 $53,120
Detroit $20,307 $36,055 $52,001
Honolulu $35,833 $53,800 $82,015
Houston $19,477 $33,622 $48,001
Kansas City $20,186 $35,384 $51,392
Los Angles $24,119 $36,588 $54,033
Milwaukee $24,835 $42,417 $61,153
Minneapolis $21,198 $37,633 $54,198
New York $25,463 $46,236 $71,336
Philadelphia $24,784 $41,773 $60,720
Pittsburgh $20,407 $35,515 $50,925
St. Louis $21,224 $36,082 $51,164
San Diego $21,616 $35,543 $52,019
San Francisco $24,721 $38,915 $56,451
Seattle $25,253 $37,889 $53,083
Washington, DC $26,589 $42,158 $62,071

The Composition of the
Budgets 

When developing the various budgets, differences in
climate and other local conditions, as well as preferences
and habits, are taken into account in the construction of
the market baskets of goods and services for the various
areas. In some areas, for example, because of climate, hous-
ing and fuel costs are a smaller proportion of the budgets.

Appendix C:
Urban Family Budgets
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The differences in costs for the lower, intermediate,
and higher budgets reflect differences in living standards.
For the design of each of the budgets, the specific alloca-
tions of expenditures were derived from detailed surveys of
spending practices of urban families, and involved the use
of experts to determine the requirements for a family’s
physical and social well being. Thus, the U.S. Department
of Agriculture’s different family food plans were used in
making judgments on the types and amounts of food, and
housing needs were based on standards established by the
U.S. Public Housing Administration. 

As might be expected, the lower-budget family ends up
with very little discretionary consumption, and a larger pro-
portion of its outlays are for essentials such as food, rent,
and medical care. 

At the intermediate standard, there is somewhat more
opportunity to make choices, but not much more, while
the higher standard assumes that the family will have more
opportunity for flexibility in allocating expenditures
between essential and nonessential items. Each budget also
assumes different degrees of flexibility and preference with
respect to the quality of items to be purchased. 

The lower budget represents a minimum of adequacy,
and a yardstick that may be useful in establishing goals for
public assistance and income maintenance programs.

The intermediate budget is considered to represent a
living that satisfies the prevailing standards of what is neces-
sary for health, efficiency, the nurture of children, and for
participation in community activities. It is basically an
attempt to describe and measure a modest but adequate
standard of living because it provides for the basic ameni-
ties, and for only a few items and expenditures that might
be regarded as non-essential.

However, the intermediate budget does exclude many
things that some people take for granted. For example,
while the budget provides for a car, it is not a new car. The
car in the intermediate budget is a used car of two years,
and the family is presumed to buy one every four years.
The husband is allowed a new suit every four years, or a
new summer suit every twelve years. It is presumed that the
couple goes to the movies once every three months, and
that the family’s television set will last for ten years, its vac-
uum cleaner for fourteen, its range for seventeen, and its
toaster for thirty-three years. 

Also, there is no allowance to pay for credit charges,
although most American families buy items on time and
must pay both credit and carrying charges. Nor is there
included any allowance for savings, towards a college educa-
tion for children. 

The higher budget is likewise quite modest in concept.
It differs little from the intermediate budget, and is based
on the life style of people who more frequently own homes

rather than rent, and have a more complete inventory of
household appliances, such as a dishwasher and dryer. The
higher standard is intended to reflect a manner of living
sometimes known as the American standard of living.

It is far from a luxury budget, and is “higher” only in
relation to the other two budgets. For example, allowance
for the purchase of an automobile is based on a cost esti-
mate which assumes that sixty percent of the families at this
level of living buy new cars, while the other forty percent
buy two-year old cars and in both cases, the transaction
takes place once every four years. 

It follows, of course, that at each standard, the larger
the family the higher the income required, while the smaller
family the less would be the income needed.

Using Family Budget Data 
There are several ways in which to employ the family

budgets to support a wage demand. The most obvious
involves the direct comparison between the salary and the
budget, assuming, obviously, that the salary is less than the
budget. 

There is, of course, no “right” to be paid a salary equal
to the budgets, at whatever level. However, the budgets are
handy yardsticks. Because they have been designed with
some care and precision, they give added credibility to
union demands with regards to the workers’ income needs.

Typically, unions use the intermediate budget to demon-
strate the lag in their pay scales. The principal point made
through such a comparison is that the members should be
able to live at least at the level represented by the intermedi-
ate budget, particularly since it is a modest standard.

In this type of comparison, which is designed to lay
claim to a salary equal to the budget figure, it should be
remembered that the “breadwinner” in the budget family is
a thirty-eight year old male. Thus, he has several years of
work experience behind him. 

Consequently, the salary that is relevant in making
comparisons with the budget must be the salary of a fire
fighter who has been in the fire service for a number of
years and as such, the figure must include longevity pay-
ments, if applicable. 

There are a number of situations in which the fire
fighter’s salary may exceed the cost of the intermediate bud-
get. In such cases, the comparisons could be keyed to the
higher budget which, as the earlier description indicates,
also represents a living standard that is rather modest. 

Remember that the existence of the budgets, whether
the lower, the intermediate, or the higher, does not mean
that everyone is necessarily entitled to be paid a salary equal
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to those budget costs. Therefore, the dollar gap between a
fire fighter’s salary and the budget — at any level — can
not serve as the principal feature of a union’s case.

Another way in which the BLS family budgets may be
used involves comparisons over a stretch of time. This is, in
reality, another way to demonstrate the impact of rising
prices on the worker’s standard of living. In this use of the
budgets, a comparison is made between the increase in the
cost of the budget over some time period, and the increase
in the worker’s salary over that same time period. This type
of comparison is demonstrated in Table C–2.

According to the information in Table C–2, the
increase in salary has been less than the increase in the cost
of the budget. The salary was only 93.4 percent of the cost
of the budget in 1990, and in 1995 it came to 91.9 percent
of the budget cost. Since the standard of living represented
by the budgets is the same for both 1990 and 1995, only
the cost has changed. Therefore, the standard of living for
the fire fighters in this example has declined in 1995 as
compared to 1990. Their 1995 salaries will buy a smaller
portion of the standard represented by the family budgets
than did their 1990 salaries.

For the 25 cities that are used to compute separate urban
family budgets, the opportunity exists to use those data for an
inter-city comparison. These inter-city comparisons would
seek to establish that the relationship between the fire fighter’s
salary and the budget figure, for the area in which the negoti-
ating local resides, is less favorable than the relationship
between the salaries and budget figures in other areas.

Table C–2
Comparison of Fire Fighter’s Maximum Salary*

With the Cost Of The Intermediate Family Budget for
the United States 

1990 1995 Salary as a Percent 
of Budget

Salary Budget Salary Budget 1990 1995

$30,573  $32,719   $35,110   $38,192 93.4% 91.9%

* After 20 years of service

As Table C–1 shows, the budget costs vary from one
metropolitan area to the next. In other words, it costs more
to live in some areas than in others. These inter-city compar-
isons can help establish the comparative values of the salaries
in the different cities. 

For example, assume that the fire fighters in City A
have a salary of $37,995, while the salary of fire fighters in
City B is $35,885. There appears to be a differential of
$2,110 in favor of City A.

However, the apparent advantage of City A may dis-
appear when the two salaries are stacked against the living
costs in their respective areas. This can be done using the
urban family budget figures for the different areas because the
separate area figures are measuring how much it costs to have
the same standard of living in different areas. 

Accordingly, assume for the purposes of our example,
that the cost of the intermediate budget is $38,915 in City A,
and $35,515 in City B. In City A, the salary-to-budget
relationship is 97.6 percent, ($37,995 ÷ $38,915), whereas in
City B, it is 101.0 percent, ($35,885 ÷ $35,515). 

Therefore, the salary in City B is worth more in relation
to the cost of the intermediate budget than is the salary in
City A, even though the latter salary is higher. The salary in
City B represents a higher standard of living than does the
salary in City A. If the salary in City A were to be “equalized,”
in terms of buying power, with the salary in City B, it would
have to be $39,304, ($38,915 x 1.010), or 1.0 percent higher
than the budget cost of $38,915. 

At this point it is important to recall some basic points
that should be kept in mind when using urban family budgets
in developing a salary case. The first point is that the budget
figures are for a family of four, where the head of the house-
hold is thirty-eight years of age. Accordingly, he is well
advanced in his working career. In terms of the fire service,
this means someone who has a number of years of service,
and is likely receiving longevity payments. 

Secondly, it is frequently necessary to adjust the budget
figures in order to “update” them to coincide with the effec-
tive dates of the salaries that are involved in the comparison.
Suppose, for example, that the latest salary in our comparison
was effective in April 1994. Suppose, too, that the latest
budget figure has a reference date of Autumn 1995. To
sharpen the comparison between the salary and the budget
cost, we should produce an estimate of the cost of that budget
as of April 1994. Comparing an April 1994 salary to an
Autumn 1995 budget, especially during a period of rapidly
rising prices, produces a distorted picture. 

A final point to be kept in mind is that, in any inter-area
comparisons, problems associated with the selection of the
universe arise. As mentioned earlier, the selection of cities
included in such a comparison must have some logical basis.
The most common criterion, in the case of cities, is size.
However, this can not be the only criterion. 

Urban Family Budgets can be obtained in memo form
from:

The American Federation of Labor and the Congress of
Industrial Organizations

Public Policy Department, Room 504
AFL-CIO Building
815 16th Street NW
Washington, DC 20006
(202) 637-5177
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This article reports the results of a series of interviews
with Wisconsin interest arbitrators, which was part of a
larger experimental study that provides insight into how
and why arbitrators apply different, and often conflicting,
wage criteria when deciding public sector interest arbitra-
tion cases. The issues discussed with the arbitrators
included: their overall decision making policies; the rela-
tionships among various equity standards; ability-to-pay cri-
teria; and statutory criteria. 

The results show that the arbitrators’ subjective and
objective decision making policies are rather similar, which
indicates a high level of insight about their own decisions.
As for comparability, the majority of arbitrators tend to lean
initially toward internal comparisons based on percent
increases. The arbitrators also discuss the need for ability-to-
pay arguments to be specific and well-supported before
granting this criterion greater weight in their decision mak-
ing. Finally, the desire to have information describing the his-
torical relationship between the parties was voiced
throughout the interviews. Most of the arbitrators appeared
hesitant to disrupt these relationships without specific cir-
cumstances to justify such action.

The role of the neutral in public sector interest arbitra-
tion has been the subject of much debate, particularly with
respect to the manner in which arbitrators decide cases.1

With many interest arbitration laws listing statutory criteria
that must be followed by arbitrators when formulating their
awards,2 much of this discussion has centered on the appli-
cation of these criteria. This has been especially trouble-
some, because most of the laws do not specify the weight
arbitrators must apply to individual criteria.

More specifically, these debates traditionally have been
directed toward the relative emphasis placed on three cate-
gories of criteria: (1) comparisons with other employee
groups (comparability); (2) the ability of the public
employer to pay; and (3) changes in the cost of living. The
concern has been that because different applications of
these criteria may reflect conflicting views regarding the
allocation of public resources, choosing among them poses
a problem for arbitrators, as well as for the integrity and
usefulness of the process.3

As part of this ongoing debate. there has emerged a
renewed interest in research on the arbitral decision making
process.4 While many of these studies have focused on how
arbitrators combine the facts of the case with the parties’
offers when developing their notions of a “fair award,” more
still needs to be learned regarding the basic issue of how
much weight arbitrators give to the different facts. 

This article reports the results from a series of inter-
views with 22 “mainline” arbitrators in Wisconsin.5 These
interviews were part of a larger experimental study con-
ducted in 1986–1987 that was designed to capture empiri-
cally the decision making policies of arbitrators acting
under the final-offer procedure as stated in the Wisconsin
Police and Fire Fighter Arbitration Act (WPFAA)6

Appendix D:
American Arbitration Journal Article

Wage Disputes in Interest Arbitration:

Arbitrators Weigh the Criteria

by Gregory G. Dell’Omo
Gregory G. Dell’Omo is an assistant professor of management at Canisius College in Buffalo, New York  

1. See, generally, Homer C. La Rue, “An Historical Overview of
Interest Arbitration in the United States,” The Arbitration Journal 42
December 1987): 19-22.

2. See Peter Feuille and Susan Schwochau, “The Decisions of Interest
Arbitrators,” The Arbitration Journal 43 (March 1988): 32. at note
11.

3. Michael Fox, “Criteria for Public Sector Interest Arbitration in New
York City: The Triumph of ‘Ability to Pay’ and the End of Interest
Arbitration,” Albany Law Review 46 (1981): 99-100

4. Odev Ashenfelter and David E. Bloom, “Models of Arbitrator
Behavior: Theory and Evidence,” American Economic Review 74
(March 1984):111-124; Max H. Pazerman, “Norms of Distributive
Justice in Interest Arbitration,” Industrial and Labor Relations
Review 38 (July 1985): 558-570; Max H Pazerman and Henry S.
Farber, “Arbitrator Decision Making: When Are Final Offers
Important?,” Industrial and Labor Relations Review 39 (October
1985): 76-89; David E. Bloom, Arbitrator Behavior in Public Sector
Wage Disputes (Cambridge, MA: National Bureau of Economic
Research, Working Paper No. 2351, 1987); David E Bloom,
“Empirical Models of Arbitrator Behavior Under Conventional
Arbitration,” Review of Economics and Statistics 68 (November
1986):578-585; Henry S. Farber and Max H. Bazerman. “The
General Basis Of Arbitrator Behavior: An Empirical Analysis of
Conventional and Final-Offer Arbitration,” Econometrica 54
(November 1986): 1503-1528; Feuille and Schwochau, “The
Decisions of Interest Arbitrators,” supra note 2; and Susan
Schwochau and Peter Feuille, “Interest Arbitrators and Their
Decision Behavior,” Industrial Relations 27 (Winter 1988): 37-55. 

5. These 22 are referred to as “mainline” arbitrators because of their
extensive experience with public sector interest arbitration in
Wisconsin. In fact, this group of arbitrators decided approximately
82 percent of all public sector interest arbitration cases (831) in
Wisconsin between 1979 and 1985.

6. Wis. Stats. §111 .77.
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Table D–1
Criterion Definitions

Criterion Definition 

Internal percent increase (INTP) The average percent increase recently negotiated by all union employees in
the focal city (the city employer involved in the particular police officer
wage dispute), excluding fire fighters. 

Hourly wage rate for fire fighters (FIRR) The average hourly wage rate recently negotiated by the fire fighters under
the employ of the focal city employer. 

Percent increase for fire fighters (FIRP) The average percent increase recently negotiated by the fire fighters in the
focal city. 

External hourly wage rate for police officers The average hourly wage rate recently negotiated by the unionized police 
(EXTR) officers in an agreed-upon group of external comparable cities. 

External percent increase for police officers The average percent increase recently negotiated by the unionized police 
(EXTP) officers in the agreed-upon group of external comparable cities. 

Tax rate (TAXR) The current full-value rate effective, which was reflected in a city’s planned
budget. This rate indicated that for every dollar of property value (full
value), a city taxpayer paid X cents in property taxes. 

Expenditures (EXPD) The projected police department operating expenditures shown as a per-
centage of its total operating expenditures. 

Workload (WORK) The average number of index crimes (violent crimes and property crimes)
per 1,000 population, plus the average number of reported traffic accidents
(those that involved fatalities, personal injury, or property damage above
$500) per 1,000 population. 

Cost of living (COL ) The percent change in the consumer price index over the previous 12-
month period, with the assumption that the percentage would remain con-
stant over the next 12 month period. 

The following is the criteria to be applied under the
Wisconsin Police and Fire Fighter Arbitration Act:

Under Wis. Stats. § 111.77(6), the arbitrator is instructed
to give weight to the following criteria: 

• stipulations of the parties; 

• the lawful authority of the employer; 

• the ability of the government unit to pay; 

• the interest and welfare of the public; 

• comparisons with terms of employment of other
employees in public and private employment per-
forming similar work; 

• the cost of living; and 

• other factors normally and traditionally taken into
account in determining wages and conditions of
employment in the public service and private
employment.

Table D–1, above, lists the Criterion and their
definitions. 

Interview Results
At the conclusion of the experimental exercise, each

arbitrator was interviewed for the purpose of clarifying and
explaining the different aspects of his or her decision making
policies. The interviews, though essentially unstructured,
consisted of a uniform set of eight questions that were specif-
ically designed to capture additional information relating to
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the arbitrators’ views on: (1) their overall decision making
policies; (2) the relationships among the various equity
standards; (3) the ability-to-pay criterion; (4) the impor-
tance of statutory criteria; and (5) the criteria included in
the study. 

Table D–2 shows the average relative weights for each
criterion as well as the standard deviations.

Table D–3 shows the average total relative weights for
Equity Standards.

Table D–2
Average Relative Weights for Each Criterion (and Standard Deviations)

Criterion Average Relative Weight (%) (Standard Deviations)

Cost of living (COL) 7.0, (8.6)

External percent increase for police officers ( EXTP) 12.3,(12.2)

External hourly wage rate for police officers (EXTR) 16.5,(25.9)

Percent increase for fire fighters (FIRP) 16.7,(14.6)

Hourly wage rate for fire fighters (FIRR) 12.5,(19.1)

Internal percent increase (INTP) 17.1,(14.8)

Expenditures (EXPD) 10.0, (7.9)

Workload (WORK) 5.1, (9.0)

Tax rate (TAXR) 2.7, (3.9)

Average R2 range 0.67,(0.41–0.84)

Table D–3
Average Total Relative Weights for Equity Standards

Total Average Difference
Equity Standards Relative Weight (%)* in Totals (%)

Internal equity 46.3
(1.9–89.3)** 17.5

External equity 28.8
(1.6–92.6)

Anchor equity 46.1
(1.9–84.4) 17.1

Absolute equity 29.0
(1.0–92.6)

Parity 29.2
(0.0–68.4)

*  These are computed by adding the relative weights applied by all the arbitrators to the individual criteria that form each standard
and then calculating the average. 

**Ranges of relative weights appear in parentheses. 
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Decision Making Process 
Question 1 asked the arbitrators to provide an overall

description of the decision making process that they
employed in the case exercises. While the descriptions var-
ied in detail, one general response was elicited, together
with five other responses worth noting.

First, the majority of arbitrators, (15), indicated that
the initial step in their decision making process involves
looking for internal wage-settlement patterns, (usually
based on percent increases). If a clear and consistent pattern
was observed, then the final offer closest to the pattern
would most likely be selected. If such a pattern was not
observed, the arbitrators turned to the external comparabil-
ity factors for guidance. If an answer was still not clear or if
the internal and external factors were in conflict, cost of liv-
ing was then used as a “tie breaker,” followed next by the
ability-to-pay criteria. The reasoning for cost of living play-
ing a secondary role was best described by one arbitrator
who stated: 

I think arbitrators have generally come to
the view that the voluntary settlements your
group is being compared with have made the
determination of how much insulation or pro-
tection against cost-of-living increases ought
to be awarded. Therefore, cost of living has
already been incorporated in the other volun-
tary settlements you are using as compara-
ble. If, however, your case is the pattern
setter or the first case within the comparable
group to be decided, then cost of living is
given primary consideration. 

In contrast to the first group, the second group con-
sisted of two arbitrators who began by observing the exter-
nal pattern of police wage settlements and then considered
internal settlements. One of these arbitrators made a special
point of comparing the final offers to the external wage set-
tlements, using the relative positions of the expenditure and
workload rates as an overall guide.

The third group, consisting of two other arbitrators,
placed initial emphasis on cost of living. This emphasis
served more as a measure of the “general reasonableness” of
the two final offers, rather than as the primary factor in the
arbitrators’ decision making policies. After this initial
review, the arbitrators in this group looked at the external
wage rate and the workload index. If an answer was not
clear at this point, they referred to the internal comparable.

The remaining three arbitrators gave idiosyncratic
responses. One indicated simply going down the list, not-
ing how each criterion related to the final offers, and then
totaling the number of criteria favoring each offer. The final
offer with the most criteria was the one usually selected.
Another arbitrator relied almost exclusively on the external

wage-rate criterion. The final arbitrator’s primary concern
was to determine the employer’s relative willingness to tax
and expend monies on police operations, followed next by
the fire fighters’ internal wage settlements, and finally by the
external factors.

Internal vs. External
Comparability 

Question 2 asked the arbitrators to comment on the
relative importance they place on internal comparability
versus external comparability. Although the responses were
generally conditional, the majority of arbitrators, (14),
stated that they place more importance on internal compa-
rability. This emphasis, however, may have begun to be
applied only recently. As one arbitrator stated: 

Over the years, the emphasis has
changed from strict adherence to external
comparability to more emphasis on internal
comparisons or patterns. This has been due
to the high inflation years in the late 1970’s
and early 1980’s, and the more recent eco-
nomic problems experienced by cities; both
of which act as a constraint as to what an
employer can pay. 

This change in emphasis was also observed in the arbi-
trators who expressed a preference for external comparabil-
ity. Three of the four arbitrators in this group conditioned
their preference for external comparability with the state-
ment, “absent any ability-to-pay problems by the
employer….”

The remaining four arbitrators could not indicate any
preferences, but instead offered the following observations:
(1) the need to know both the internal and external histori-
cal rankings of the bargaining unit in question to determine
which form of comparability will be most important; 
(2) internal and external comparability are equally impor-
tant; (3) internal comparability is more important in cases
involving big cities, and external comparability is more
important in smaller cities; and (4) external comparability is
more important in terms of wage rates, and internal compa-
rability is more important in terms of percent increases.
The arbitrator who offered this final observation, however,
went on to state that

where wage rates are relatively compa-
rable (externally) and where percent
increases are generally in line internally, the
internal comparable govern the dispute.
Otherwise, external comparability is more
important if no consistent pattern of percent
increases exists internally. 
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Anchor vs. Absolute
Equity 

Question 3 asked the arbitrators to comment on the
relative importance they place on percent increases (anchor
equity) versus wage rates (absolute equity) when determin-
ing wage comparability. All but four of the arbitrators, (18),
generally indicated that absent any specific catch-up situa-
tion (and, to a lesser degree, any excessive increases in costs
of operation), percent increases are more important because
they serve to maintain pre-existing wage relationships.

Of the four arbitrators who did not indicate a prefer-
ence for percent increases, three clearly stated that they pre-
ferred wage rates as the unit of comparison. One arbitrator
explained reliance on wage rates by simply noting, “I just
look at wage rates — percents don’t mean anything.”
Another was more philosophical, declaring that “you can’t
eat percentages, you can eat with dollars … we [arbitrators]
get hung up on percentages — the rich get richer and the
poor get poorer on a percentage basis.” 

Parity 
Question 4 asked the arbitrators to offer their views on

the issue of parity between fire fighters and police. Most of
the arbitrators, (15), claimed that their position on this
issue depended on the historical relationship between the
units. Within this overall group, however, three different
positions were observed. One position, taken by five arbi-
trators, was to rely solely on the historical relationship,
with no predetermined position either for or against parity.
A second position, taken by eight arbitrators, was an incli-
nation toward parity, in one form or another, absent a his-
torical relationship of no parity. The third position, taken
by two arbitrators, was an inclination against parity, absent
a clear history of such a relationship. 

Six arbitrators stated that they placed little, if any,
importance on the parity issue. Three argued that the differ-
ent levels of skill, responsibility, and danger associated with
each job militated against a parity relationship. The position
of the other three was best described by one who stated: 

Although it is right for the arbitra-
tor to consider the wages of other
groups, no particular group has a right
to parity with another particular group
just as a matter of right — each party
must bargain for itself. 

Not having done many cases involving parity, the
remaining arbitrator indicated no strong feelings on this
issue.

Importance of 
Ability to Pay 

Question 5 asked the arbitrators how the employer’s
budget influenced their decision making processes.7 The
general conclusion was that absent a specific ability-to-pay
argument, the budget carried little weight on its own.
Although a few claimed to give it some consideration,
especially in very close cases, the majority of arbitrators
recognized the self-serving nature of such arguments. As one
arbitrator noted, “any good city budget manager can manip-
ulate the budget to look like the city can’t afford anything —
relying on this type of information is not bargaining.”

A few other arbitrators carried this position further by
contending that the budgetary argument merely represents
an “unwillingness to pay” argument. If the comparability
criteria (both internal and external) plus cost of living jus-
tify the selection of the union’s final offer, and this in turn
requires additional taxation or changes in budget alloca-
tions, “so be it.” These arbitrators agreed that absent the
ability-to-pay argument, the unwillingness to pay cannot
offset the equity considerations simply because they result
in some unpleasant political decisions.

Two arbitrators did state, however, that their decisions
are affected by the budgetary argument. One arbitrator felt
that if there was any evidence that the selection of the
union’s final offer would result in tax increases, manage-
ment’s final offer would be preferred. The other arbitrator
noted that “although a budget is just a plan … and what
the employer actually spends is what is important, I give the
city’s willingness to save money a great deal of weight.”

Defining Ability to Pay 
Question 6 asked the arbitrators how they would

define “ability to pay.” Although most were able to discuss a
range of economic factors that they consider relevant to the
issue, it was generally noted that the concept as a whole is

7. It should be noted that as part of the experimental exercise, the arbi-
trators were presented with employer and union arguments regarding
the reasonableness of the respective final offers. The employer’s argu-
ment was that the city budget had already been adopted for the fiscal
year question, and since its offer was the figure used in the budget,
acceptance of the union s final offer would result in a budget deficit
The employer went on to state that its final offer was both equitable
and economically appropriate, given that the selection of the union s
final offer would require an increase in taxes and/or budget cuts in the
police department The union essentially argued that its final offer was
not only more equitable, but that the arbitrator’s authority to select the
union’s final offer should not be automatically restricted by a planned
budget unilaterally created by the employer.
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very difficult to define. Addressing this difficulty one of the
more experienced arbitrators recalled Supreme Court Justice
Lewis Powell’s comments on pornography — “I can’t tell
you what it is, but I know it when I see it.” In many
respects, these words summarize how most of the arbitrators
described their approach to this issue.

Despite the general lack of specificity associated with
this issue, all the arbitrators were of the position (in one
form or another) that although ability to pay is a very
important criterion, an employer must competently
demonstrate a “substantial,” if not “drastic,” financial situa-
tion before the arbitrator will grant it decisive weight.
Arguments unsupported by specific evidence, or supported
by self-serving budgetary considerations, are not enough to
prove inability to pay.

Within this position, however, arbitrators differed with
respect to the extent an employer must prove its case. As
mentioned above, many of the arbitrators were able to dis-
cuss the economic factors they considered relevant, but only
one arbitrator appeared to have a set of standards by which
to judge an employer’s ability-to-pay argument. According
to this arbitrator, an employer making this claim must
demonstrate the following: (1) that there have already been
reductions/sacrifices in services that affect programs adversely;
(2) that the tax levies that support these programs have
become noncompetitive or demonstrably unacceptable
politically; and (3) that long-term deficit financing has been
required that is not customary in the particular sector. 

In contrast, a few other arbitrators, who were much
less specific, argued that the employer’s task is virtually
insurmountable. This position is based on the technical
notion that because a taxing body always has the right to
raise taxes — absent a public referendum stating otherwise
or any legal limits — and/or realign expenditures, an inabil-
ity-to-pay claim is very difficult to prove. In addition, one
arbitrator suggested that even when there is evidence sup-
porting this claim, comparability is still very important
because, in most cases, the comparable cities have similar
financial problems. 

Statutory Criteria 
Question 7 asked the arbitrators whether their decision

making processes would be any different if the criteria were
not outlined in the Wisconsin Police and Fire Fighter
Arbitration Act. Fifteen arbitrators said that they would
not, the primary reason being that these criteria are com-
monly found in other state statutes as well as in the private
sector. As one arbitrator noted, “a common law has devel-
oped in interest arbitration and the same criteria would be
used with or without having them stated in the statute.”

The remaining seven arbitrators indicated that there
might be some differences. Two arbitrators felt that if the
criteria were not listed in the statute, the total-compensa-
tion criterion (that is, wages plus benefits) would receive
greater weight, since employers would probably argue this
more often (as is the case in the private sector). Three other
arbitrators suggested that by listing the criteria, arbitrators
are limited from “running wild with their opinions,” and
protected from “overlooking something that the legislature
may consider important.” Another arbitrator maintained
that experienced arbitrators would not be affected either
way, but conceded that inexperienced arbitrators might “go
off on their own” if the criteria were not listed. Finally, one
arbitrator argued that because the ability-to-pay criterion is
not given a great deal of weight under the current situation,
it would probably receive little or no emphasis if it were not
listed in the statute.

Additional Relevant
Factors 

Question 8 concluded the interviews by asking the
arbitrators if there were any factors that they thought
should have been included or excluded from the study to
make the cases more realistic. Three general concerns were
suggested by the arbitrators. 

First, given that the issues in dispute were limited to
wages, other non-wage issues (for example, benefits, work
rules, and the like) were absent from the study. This is not
the situation in many actual cases; and in cases that are lim-
ited to wage issues, there is often information regarding the
trade-offs made prior to arbitration.

Second, absent a specific ability-to-pay argument, the
emphasis given to the criteria normally associated with this
issue (TAXR, EXPD, and WORK) could not be adequately
tested. As many arbitrators indicated, however, this omis-
sion is committed in the majority of actual cases.

Finally, since the wage information dealt with only the
current year (although previous-year information could
have been calculated from the data), past wage relationships
and bargaining history could not be observed. This infor-
mation was particularly desirable for considering any catch-
up situations and parity relationships between police and
fire fighter wages.

Conclusion
The goal of these interviews was to provide further

insight into how and why arbitrators apply different, and
often conflicting, wage criteria in public sector interest arbi-
tration. Even though the results show that individual deci-
sion making policies are as diverse as the cases with which
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arbitrators are confronted, there are some general observa-
tions and conclusions that can be made from this study. 

First of all, a comparison of the experimental results
and the interview comments suggests some strong similari-
ties between the way arbitrators think they apply the criteria
and the way they do apply the criteria on an objective basis.
This level of insight could arguably be a function of the
experience possessed by this one group of arbitrators. In
addition, the comparison shows that the arbitrators give a
fair amount of consideration to each individual criterion,
although some are given more weight than others. This may
have something to do with the arbitrators’ experience, as
well as their familiarity with the statute and sensitivity
toward judicial review of arbitrator awards. It may take an
experienced arbitrator to balance the many factors that go
into deciding some cases. The arbitrators, in fact, demon-
strated relatively advanced decision making skills. 

The study demonstrates that the majority of arbitrators
tend to lean, at least initially, toward internal wage compar-
isons based on percent increases. Although this emphasis
was conditioned on other factors, the majority seems to
appreciate the unique and/or historical circumstances that
may exist in a particular community (including the desir-
ability of maintaining such circumstances). 

As for ability to pay, some underlying reasons why this
criterion appears to play such a secondary role, behind
comparability and cost of living. In light of the stressful
economic conditions that continually face many state and
local governments, one must ask why ability to pay is not a
more controlling factor. Whether it is a matter of employers

simply not arguing the point8 or not arguing it compe-
tently,9 it does appear that arbitrators are sensitive to the
issue. They clearly indicated that they grant greater, if not
decisive, weight to ability to pay when there is a well-sup-
ported argument. What may be needed, however, is a
clearer expression from arbitrators as to the type of evidence
required to prove inability to pay or a more specific defini-
tion of this criterion in the arbitration statutes. This may be
easier said than done, however, given the difficulty and sen-
sitivity attached to defining ability to pay (remember, “I
can’t tell you what it is, but I know it when I see it”).

Most of the arbitrators believed that the listing of criteria
in the statute was not important because they would have
otherwise been guided by the “common law” that has
developed in interest arbitration. While other arbitrators
generally agreed, almost a third of the group indicated that
the listing of criteria does have some sort of “controlling
effect” on arbitral decision making and also, to some extent,
on the parties’ final offers. 

Finally, the importance of information about the rela-
tionship between the parties was stressed once again by all
the arbitrators at the conclusion of the interviews. The desire
to have this type of information seems to permeate the dif-
ferent decision issues and criteria with which the arbitrators
were confronted. This suggests that the arbitrators earnestly
view their role in the context of the continuous nature of the
parties’ relationship, and any major deviations in that rela-
tionship have to come from the bilateral process of negotia-
tions, not from the arbitration process.

8. See Dan Fernbach and Paul Jarley, Employer and Employee
Experience Under Wisconsin’s Mediation-Arbitration Law: F. Role of
Mediators-Arbitrators (Madison, WI: Wisconsin Legislative Council
Staff Brief 85-8F, August 1985). 

9. See Arnold M. Zack, “Ability to Pay in Public Sector Bargaining,” in
Thomas S. Christensen and Andrea S. Christensen, eds.,
Proceedings of the New York University Twenty-third Annual
Conference on Labor (New York: Matthew Bender and Co., 1970), at
403-426; and Charles C. Mulcahy and Marion C. Smith, Problems
and Solutions Resulting from Inability to Pay in the Public Sector
(Washington, DC: Public Employee Relations Library, No. 57,
International Personnel Management Association, 1978). 
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Once all the data have been collected and analyzed
properly, the next step in the collective bargaining process is
to prepare the data presentation. The exact order in which
data to support the union’s demands should be presented to
the employer or a third-party neutral is, by and large, a mat-
ter of individual preference. Beyond that, the controlling
factor must be the data — what they show, or do not show
— used in the presentation. Consequently, the sequence of
the presentation may vary from one case to the next or, for
any one union, from one negotiation to the next. 

For example, it is entirely possible that in some collec-
tive bargaining situations, the union will emphasize devel-
opments that have taken place since the last negotiations.
On other occasions, the union may find it advantageous to
carry its analysis back over a longer stretch of time. In some
negotiations, it may use the Urban Family Budgets, as well
as comparisons with other locals; in others, it may not.
Furthermore, some presentations may have to be tailored to
meet requirements established by State law governing pub-
lic employee collective bargaining. 

In view of all this, the discussion that follows should
be considered as only one possible outline of an approach
and one that assumes the data in question support the
union’s position. 

1. Particularly during the current period of rapidly
rising consumer prices, the union might start out
by demonstrating the impact of inflation on the
salaries established by the expiring agreement.
This would be done to show the extent to which
the gains achieved in salary (or standard of living)
at the last negotiations have been eroded. Or, the
same point may be made with reference to a
longer span of time, i.e. over the last five or ten
years, or perhaps over the last two or three con-
tracts, etc.

2. The union might next wish to demonstrate that
its current salary lags behind the salary of fire
fighters in other comparable cities. 

3. Next, the union could compare the growth in
salaries of fire fighters in other comparable cities.

4. If there are points to be made about hours of
work, staffing, alarms, etc. that is, matters of
work-load, they could be brought in at this point.

5. The fire fighter salary (with appropriate longevity)
may be compared to the Urban Family Budget. If
budgets are available for other cities in the uni-
verse, the salary-to-budget ratios can be compared
to see just how the negotiating city fares in rela-
tion to the other cities in the universe. This type of
comparison can also be made over a span of time,
to see how the salaries have been moving in rela-
tion to the changing costs of the budgets since the
chosen base year. If the union chooses not to
make an inner-city comparison, it can still make a
measurement over time simply by comparing the
growth in its own salary to the growth in the cost
of the budget (either the budget for its own area,
or the national budget, or the regional budget,
whichever is the most appropriate budget that is
available in each case). 

6. The union should also look into salary compar-
isons involving non-fire fighter occupations such
as police, sanitation, teachers, building trades, etc.,
on an annual and/or hourly basis. The union may
wish to argue that it is not doing as well as it
should be in relation to the rates paid in these
occupations within its area. Or it may present
arguments pertaining to its relative position; that
is, the pay relationships that exist in its city in
comparison to the pay relationships that prevail in
the other cities of the universe. It can also present
these comparisons over some stretch of time in
order to demonstrate that its relative position has
slipped since the chosen base year.

As was indicated at the outset, some of the data may
prove useful and some may not. The union must exercise
selectivity with discretion, so that it does not present a case,
whether oral or written, that is full of large “holes.” It must
choose its line of attack, and utilize all of the data and argu-
ments that fit. Each table should have relevance to the
union’s demand, and the union should state just what each
table shows in relation to the demand. 

Appendix E:
Suggestions on the Sequence of 
Data Presentation
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The union should not present data that is useful only if
presented in a limited fashion, since this opens the way for
the employer to enlarge upon that particular comparison, to
the union’s disadvantage. It is better to argue the case with
fewer points that are fitted together into a tight, cohesive,
and logical presentation. 

There is one simple rule that is useful to follow in
developing a case: Always assume that the people on the
other side of the table are smart and as knowledgeable as
you are. 

The following is an example of the collective bargain-
ing procedure actually implemented by an IAFF local. 

SEQUENCE OF EVENTS

• Started contract negotiations by asking the mem-
bership for suggestions.

• Compiled suggestions from the membership. The
Executive Board developed a survey and asked the
membership to rate the importance of each item. 

• Took most important items of survey and put
them on a“Wish List” with items that could be
traded off.

• Presented the proposal to the City. The City
responded with a cost factor list.

• Started negotiations. 

CONTRACT SURVEY

Please rate the following contract issues according to
the following scale: 

5 High Priority
4 Very Important
3 Important
2 Priority
1 Low Priority

___ Food allowance; 

___ Increase special position pay; 

___ Increase in life insurance; 

___ City to pay pension cost; 

___ IFD required physicals on company time; 

___ Full paid health insurance for active fire fighter; 

___ Service fee for non-union members; 

___ Pay raise; 

___ Minimum staffing; 

___ Increase vacation rollover to 60 days; 

___ Increase in clothing allowance; 

___ Full or partial paid health insurance for retired
members of Local 416 and participation in
Wellness Program; 

___ Longevity increase $3,000.00 in 21st year; 

___ Sick bank for new hires; 

___ Reduction of hours; 

If you have any ideas or comments on the above issues
or any items you feel should be included in Contract
Negotiations, please make these comments in the space pro-
vided on the back of this survey. If additional space is
needed, please attach additional sheet. 

If you have any questions, please call any member of
the Executive Board for clarification. Upon completion of
this survey, please fold and staple or tape the survey closed
so that the address of the Union Hall is on the outside and
mail as soon as possible. 

UNION PROPOSAL

1. Fair share fee.

2. Time off for Union business.

3. Two Year Contract.

4. Ten percent raise the first year and ten percent
raise the second year.

5. Full paid insurance for active fire fighters.

6. Full paid insurance for retired fire fighters.

7. Staffing of equipment.

8. Reduce work week to 48 hours.

9. City pay pension assessment 6%.

10. Longevity pay raise of $3,000 in Twenty-first year.

11. Increase life insurance to $100,000.

12. Physicals and PFE to be performed on duty time.

13. Establish sick bank for those hired after January 1,
1989. 

14. Increase special position pay $250.00 each year
and be able to receive hazardous duty pay also. 

15. Money for house work, $100.00 per hour. 

16. Increase new hire vacations to same. 

17. New hire sick time to be raised from 8 hours to 
12 hours. 
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18. PA day every four months. 

19. EMT coat. 

20. Increase rollover days to 60 and be able to rollover
PA days. 

21. List paid holidays in contract. 

22. Everyone scheduled to work a holiday be paid an
additional $100.00 per day the first year, and
$150.00 on the second year. This would cover
people on vacation and PA days and line-of-duty
injury plus twenty-year day.

23. Grievance procedure in contract. 

24. Spell out compensation time. 

25. Spell out how you accumulate vacation time
(twenty-year day).

26. City pay cost of fire related education. 

27. City pay cost of any fire gear damaged in line-of-
duty accidents causing personal injury. 

28. Union have input into safety committee. 

29. Be able to cash in accumulated sick time over 960
hours. 

30. Defining a disciplinary charge of “conduct unbe-
coming.” 

31. Maternity leave policy. 

32. Rescue Technician with a module system. Each
module to be paid $200.00 for a total of six mod-
ules. 

33. Extra pay for Field Training Officer. 

34. Ride out pay per hour. 

35. Rights of employees. 

36. City to set aside $20,000 for furniture in fire
houses annually. 

37. Accumulated sick time to show on check stubs as
well as rollover days. 

38. Sick policy while on vacation. 

39. Discuss going to quartermaster system. 

40. Posting procedure. 

Salary: Nothing in this Agreement should be construed
as including compensation for any overtime hours worked
pursuant to the hourly standards set forth under Section 7
of the Fair Labor Standards Act. 

SUMMARY OF 1993 CONTRACT 

These are the items that were negotiated into the new
contract.

1. Length of Contract: four years. 

2. 1993––3.06% = $1,080 3rd year fire fighter. 
1994––4.09% = $1,523 3rd year fire fighter. 
1995––5.45% = $1,771 3rd year fire fighter. 
1996––5.46% = $1,877 3rd year fire fighter. 

3. EMT pay goes to $500 annually January 1, 1995.
$750 annually January 1, 1996. 

Stacking of Special Position Pay goes into effect
January 1, 1996. There will be ten categories and
potential extra earnings of $1,725. 

4. FLSA - Overtime - OT will now be paid correctly
starting January 1st. Additional day off during year.
Vacation schedule will change some. Still by seniority. 

5. 97% of single insurance paid. 80% of family insur-
ance paid. 

6. Staffing clause. 

7. Physicals and PFE’s to be performed on duty time. 

8. Money for house work performed on duty. 

9. Paid holidays listed in contract. 

10. Holiday pay increase to $85 in 1994, $90 in 1995,
$95 in 1996. 

11. Grievance procedure (spelled out). 

12. Non suppression personnel compensation time
spelled out. 

13. Time off for fire-related education spelled out. 

14. City to replace fire gear severely damaged on fires. 

15. Union representation on safety committee. 

16. Defining disciplinary charges of “conduct 
unbecoming.” 

17. Employee “Bill of Rights,” due process in discipli-
nary process. 

18. Maternity leave policy—will be by General Order.

19. Accumulated sick and vacation time to show on
sheet to be sent out from office every six months.

20. Posting procedure in writing.

21. Bank of hours to be used by union president or his
designee.

22. LOD injuries while off to get holiday pay.

23. Between all ranks, there will be parity in the base pay
with IPD officers which will include the present pol-
icy on engineers.
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Appendix F:
Sample Bureau of Labor Statistics
News Releases and Reports
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Introduction
A percent expresses the relationship between a part

and its whole. The word percent literally means “of each
one-hundred.” Thus the whole, by being designated
100%, becomes a benchmark against which all the parts
can be easily measured. 

1. All that is required to calculate percentages is that the
part be divided by its whole. This process yields a dec-
imal which may be converted to a percent by multi-
plying it by 100. This simply has the effect of moving
the decimal point two places to the right. For exam-
ple, if a professional baseball team won 81 games last
season, out of a of  total of 162 games played, the
percentage of games won during the entire season is
50.0%:

a. Total games won (the part): 81

b. Total games played (the whole): 162

c. Percent of total games won: 50.0%

81÷162 =.500 
.500 x 100 = 50.0%  

2. In addition to stating the relationship between a part
and its whole, percentages can also be used as a basis
for salary comparisons. For example, if fire fighters in
Boston are paid $43,315 per year while fire fighters in
Cleveland are paid $34,574 per year, it can be said
that fire fighters in Cleveland are receiving a salary
that is 79.8% of that received by fire fighters in
Boston.

a. Fire fighters’ salary in Cleveland 
(the part): $34,574

b. Fire fighters’ salary in Boston 
(the whole):  $43,315

c. Fire fighters’ salary in Cleveland as a percent of
fire fighters’ salary in Boston: 79.8%

$34,574 ÷ $43,315 = .798
.798 x 100 = 79.8%  

As indicated by the above calculation, the fire fighters’
salary in Cleveland is being compared to the salary
received by fire fighters in Boston. Since, the Boston
salary of $43,315 is the standard, (or benchmark),
against which the Cleveland salary is being measured,
it is considered to be 100%. 

The relevance of performing the above statistical exer-
cise becomes immediately clear if one were also to
find that the relative salary positions of other munici-
pal occupations in Cleveland compared to their coun-
terparts in Boston are higher than 79.8 percent.

On the other hand, if the Boston salary were to be
compared to that of Cleveland, the Cleveland salary
would become the benchmark or 100%. Hence,
Boston’s $43,315 salary would be 125.3% of,(or
25.3% higher than), Cleveland’s $34,574:  

a. Fire fighters’ salary in Boston 
(the part):  $43,315

b. Fire fighters’ salary in Cleveland 
(the whole): $34,574  

c. Fire fighters’ salary in Boston as a percent of fire
fighters’ salary in Cleveland:  125.3%  

$43,315÷$34,574 = 1.2528 
1.2528 x 100 = 125.28 or 125.3%  

3. In the above answer, the division process has carried
the figure out to several places after the decimal
point. This was done in order to highlight the
methodology involved in rounding. Most of the prob-
lems, as well as the answers, in this workbook have
been rounded to the nearest tenth of a point, (carried
to only one place after the decimal point).  

Chapter I:
Calculating Percents



TH
E U

SE
 OF

EC
ON

OM
IC 

DA
TA

 IN
 CO

LL
EC

TIV
E B

AR
GA

INI
NG

I:
 C

al
cu

la
tin

g 
Pe

rc
en

ts

4

In arriving at the final answer in the above calcula-
tion, the figure 125.28% was rounded to 125.3%.
When rounding to the nearest tenth of a point, a
number is rounded up if the second figure after the
decimal point is 5 or more, (i.e., 125.28% becomes
125.3%). On the other hand, if the second number
after the decimal point in the answer had been less
than 5, then the figure would have been rounded
down to the nearest tenth of a point, (i.e., 125.24%
becomes 125.2%).

4. The process in ascertaining what a given percentage is
of some number involves multiplication. For example,
if asked to determine what 7.5% of $10,000 is, it
would be necessary to multiply $10,000 by the deci-
mal form of 7.5%, (.075 x $10,000). The answer is
$750.

As shown above, the percent figure must be converted
to its decimal form before the multiplication is per-
formed. This conversion is readily accomplished by
moving the decimal point in the percent figure two
places to the left.

When the figure is 9.9% or less, the only way this
conversion can be accomplished is by inserting a zero,
as was done in converting 7.5% to .075.  

Problems

1. During the 1996 season a quarterback completed 150
passes out of 300 total attempts. What percentage of
his total passes were completed?  

Answer:__________________________

2. In its most recent hearings, the city council
announced the budget for the upcoming year. The
budget for the public safety departments would be
$538,000, while the total city budget for all depart-
ments, (including public safety), would be
$11,000,000. What percent of the total city budget
will go to public safety?  

Answer:__________________________

3. In a recent election for mayor the winning candidate
received 11,350 votes while his opponent received
8,800 votes. What percent of the total votes did the
winning candidate receive?

Answer:__________________________

4. How much is 100% of 10,000? 

Answer:___________________________

5. What number is 100% greater than 10,000?

Answer:___________________________

6. How much is 25% of 10,000?  

Answer:___________________________

7. What number is 25% greater than 10,000?  

Answer:___________________________  

8. What number is 125% of 10,000?  

Answer:___________________________

9. In 1996 Chicago paid its fire fighters $39,466 per
year, while in New York City a fire fighter’s salary was
$48,873 per year. What was the Chicago fire fighter’s
salary as a percent of the New York City fire fighter’s
salary?

Answer:___________________________
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10. Using the data presented in Problem #9, it can be said
that the New York City fire fighter’s salary is
123.8% of, (or 23.8 percent greater than), the
salary of the Chicago fire fighter.

Answer:  True _____  False _____

11. The data presented below are the 1996 salaries of bus
operators and fire fighters. Compute the bus opera-
tor’s salary as a percent of the fire fighter’s salary show-
ing your answers in the blank spaces in column (3).

(1) (2) (3)
Bus Operator   Fire Fighter     (1) as a % of (2)

Denver $34,563 $36,846 _____________

Houston $37,576 $35,783 _____________

Atlanta $32,987 $34,365 _____________
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Introduction
The formula used to compute either a percent

increase or a decrease is:

percent change = (amount of change) ÷
(figure from which change has occurred) x 100.

For example, if your salary increased from $20,000 in
1986 to $30,000 in 1996, the percent change in your
salary over this period of time was 50.0%.

1. Salary in 1986:  $20,000

2. Salary in 1996:  $30,000

3. Amount of change, 1986–96:
$30,000 - $20,000 = $10,000

4. Figure from which change occurred:
$20,000

5. Amount of change divided by figure from 
which change occurred: $10,000÷$20,000 = .5

6. Percent change, 1986–96: .5 x 100 = 50.0%  

The above percentage change could have also been
determined through use of a shortcut method:

1. $30,000 ÷ $20,000 =  1.50 
2. 1.500 - 1.000 =   .5
3. .5 = 50.0%

While either method of computing percent change is
correct, the user should employ the method with which he
or she is most comfortable.  

Problems
1. In 1992  a city employed 50 public safety workers. By

1996 that number had increased to 250. What was
the 1992–96 percentage increase?  

Answer:___________________________

2. The rate of pay for drivers was $10.50 per hour in
1992 and $13.60 per hour in 1996. Calculate the
percent change in the driver’s hourly rate of pay
between 1992 and 1996.

Answer:___________________________

3. The formula used to compute a percentage increase is:

percent change = (amount of change) ÷
(figure from which change has occurred) x 100.

While this formula is used to compute percent
increase, it can also be used to compute percentage
decrease.

Answer: True____  False_____

4. A shortcut method for computing the percentage
change in the driver’s salary presented in Problem #2
would be to divide $13.60 per hour by $10.50 per
hour and then subtract 1.00 from the resulting
answer. This procedure would produce a figure which
could then be converted into a percent by moving the
decimal point two places to the right and placing a
percent sign at the end.  

Answer: True _____  False ______

5. The rate of pay for building inspectors was $10.25
per hour in 1993 and $10.00 per hour in 1995. Can
the percent decrease in the inspectors’ rate of pay be
determined by using the shortcut method for com-
puting percentage change?  

Answer:  Yes _____  No _____ 

Chapter II:
Percentage Change
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6. The Consumer Price Index (1982–84=100) stood at
150.3 in January of 1995. However, by July 1995 the
index was 152.5. What was the percent change in the
CPI during that 6 month period?  

Answer:__________________________ 

7. The annual salary for step 1 privates was $30,000 in
1991, $32,000 in 1993, and $33,500 in 1996.
Calculate the percent increase in the step 1 privates’
salary for:  

a. the period 1991–1993  

b. the period 1993–1996.

Answer: (a) _____ (b)_____

8. Recent collective bargaining negotiations have
yielded a $.55 per hour wage increase for paramedics
out of the county hospital. The paramedics hourly
rate just prior to negotiations was $10.45. Calculate
the percentage wage increase this group negotiated.  

Answer:__________________________

9. In Problem #7, it was found that the step 1 privates’
salary had increased during the periods 1991–1993
and 1993–1996 by 6.7% and 4.7% percent, respec-
tively. Can we conclude from these figures that the
percent increase over the full period 1991–1996 was
11.4%, which may be found by simply adding
together the percent increase for 1991–1993 and
1993–1996?  

Answer:  Yes ____  No _____

10. In Corpus Christi, the average number of alarms per
week was 30 in 1990, 40 in 1993 and 35 in 1996.
Calculate the percent change for:

a. the period 1990–1993

b. the period 1993–1996

c. the period 1990–1996

Answer: (a) _____  (b) _____  (c) _____ 

11. When computing a percent decrease, we indicate the 
fact that it is a decrease by placing a minus sign ( - )
in front of the figure.  

Answer: True _____  False _____

12. Recent collective bargaining negotiations have yielded
a 7.0% increase for a unit of fire fighters. The
employees’ hourly rate just prior to negotiations was
$9.41 per hour. Calculate the unit’s new hourly rate. 

Answer:__________________________
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Introduction
The mean and median are measures of central ten-

dency. They are single figures which are representative, (or
descriptive), of an entire set of data containing many dif-
ferent individual numbers.  

A. MEAN

The mean, (commonly known as the average), is the
sum of the values of all the items in a set of data, divided
by the total number of individual items in the set.  

Example: A B

25 5
5 5

10 10
8 8

  7
55 28

Mean: 55÷5=11 28÷4=7

Notice the difference between the averages produced
in the two examples. This wide difference is due to the
presence of the  large number of 25 in example A.
Extremely high or low values can greatly influence the the
mean.

B. MEDIAN  

The median, unlike the average, is not unduly influ-
enced by extreme values. It is the mid-point, (or middle
item), in any array of data arranged in sequence from the
highest value to the lowest value, (or lowest to highest).
Being the mid-point, the median is that point in the array
where there are as many values above it as there are below.
Locating the median for an array in which there is an odd
number of items entails nothing more than simply finding
the middle item. However, if there are an even number of
items in the array, there is no visible middle item. In such

a situation the median is determined by averaging the two
middle items in the array.  

Example: A B

25
10 10

(midpoint) 8 8 (midpoint is 
7 5 between 8 and 5)
5 5

Median: 8 6.5 ((8 + 5) ÷ 2)

C. WEIGHTED AVERAGE  

The simple average, (or mean), referred to in (a)
above, is a statistical technique which gives equal emphasis
to each item in the set of data. The weighted mean, on the
other hand, recognizes the fact that some items may be rel-
atively more or less significant than others. When perform-
ing the calculation of a weighted average, this recognition
of each item’s degree of importance is accomplished. For
example, if a local school system employs a total of ten
teachers, what is the average salary received by a teacher, if
five teachers are paid $30,000, three receive $29,000, and
two receive $28,000? 

The average of $30,000, $29,000 and $28,000 would
produce an average salary of $29,000. However, this is not
an accurate answer. By performing the calculation in this
manner, each salary level has been given an equal weight.
That is, the $30,000 salary is assumed to have no more
significance in the computation than the $29,000 and
$28,000 salaries—even though five of the ten teachers
received $30,000, three teachers $29,000, and the remain-
ing two teachers $28,000. If the three salary levels were
weighted by the number of teachers receiving those
salaries, a true picture of the average salary paid to the
teachers would emerge:

$30,000 x 5 = $150,000
$29,000 x 3 = 87,000
$28,000 x   2 =     56,000

10 $293,000

Chapter III:
The Mean and the Median
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To determine the weighted average, you must divide
by the total number of items or in this case by a total of
10 teachers.  Thus,  the weighted average salary of our 10
teachers would be $29,300, ($293,000 ÷ 10).

Problems
1. The 1996 annual salaries for privates in five compara-

ble municipalities were $37,123, $38,393, $33,533,
$34,881, and $34,574. Calculate the average private’s
annual salary for the five cities.  

Answer:__________________________

2. Using the data presented in Problem #1, find the
median annual salary for the privates. 

Answer:__________________________  

3. Assume two additional private’s salaries are added to
those presented in Problem #1, thus producing a total
of seven annual salaries. They are as follows: $37,123,
$38,393, $33,533, $34,881, $34,574, $32,129, and
$40,626. Calculate the average of these seven salaries.

Answer:__________________________

4. Is the median of the seven salaries presented in 
Problem #3 different than the median of the five
salaries shown in Problem #1 ?

Answer: Yes _____  No _____

5. Collective bargaining negotiations in 1996 have
yielded salary increases for eight of your city's unions.
They are 5.5%, 5.9%, 8.0%, 6.6%, 8.6%, 7.8%,
6.0% and 9.0%. Calculate the median percent
increase received by the eight groups.

Answer:__________________________  

6. While the average is sometimes distorted by extremely
high or low values, this is not so with the median.

Answer: True _____  False _____ 

7. The hourly rates of pay for lieutenants in a selection
of cities are: 

$9.50, $10.25, $9.01, $8.75, $9.15, $11.00, $10.76,
$9.50, $8.50, $9.30, $9.50, $8.26, $10.00, and
$10.50.

Calculate: 

a. the average, (mean), hourly rate 

b. the median hourly rate

Answer: a. _____  b. _____

8. The average, (mean), of any series of numbers is
found by adding together the values of all the items in
the series, and then dividing the resulting total by the
total number of individual items.  

Answer: True _____  False _____ 
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9. Listed below are the 1991 and 1996 maximum
salaries without longevity for fire fighters in cities with
populations of one million or more.  

Maximum Salary without Longevity

City 1991 1996

New York $31,425 $38,458
Chicago 32,400 36,888
Los Angeles 31,668 38,808
Philadelphia 29,329 35,022
Detroit 31,800 38,292

Calculate the average salary for both 1991 and 1996.

Answer:  1991: _____  1996:_____

10. Using the data in Problem #9, which of the cities rep-
resents the median fire fighter’s salary in 1991 and
which of the cities represents the median fire fighter’s
salary in 1996?  

Answer: 1991:____ 1996: ____ 

11. Replace the question mark with the number that will
allow you to obtain an average of 24:

(20 + 15 + 45 + 30 + 16 + 18) ÷ ? = 24

Answer:__________________________

12. In order to find the median in an array of data having
an even number of items, one should…

a. average the values of the two middle items.  

b. pick the middle item in the array after dropping
off the lowest value.  

c. conclude that the median can't be located for an
array in which there is an even number of items.

Answer:__________________________

13. The mean and the median are statistical measures that
are used to arrive at a single figure which is said to be
descriptive of an entire set of data.

Answer: True _____  False _____

14. The average annual percent change over a five year
period is the total percent change over the period
divided by five.

Answer:  True _____  False _____

15. Assume that the salaries of a group of forest fire fight-
ers increased during the period 1989–1991 by 34.2%,
and further increased by 28.1% during the period
1991–1996. Calculate the average annual percent
change for each of the two periods.

Answer: 1989–1991 _____  1991–1996 _____  

16. If we are told that the percent increase in the
Consumer Price Index over the last 12 months was a
total of 9.0%, what was the average percent increase
per month?  

Answer:__________________________

17. The median is the midpoint in any set of data
arranged from high to low. In essence, it is located at
the point where the same number of items are above
it as below it.

Answer: True _____ False _____ 
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18. Listed below are the classifications and annual salaries
for a unit of fire fighters. Given this information, calcu-
late the unit’s weighted average salary:  

Classification Number Annual 
of Employees Salary

Private step 1 20 $23,530
Private step 2 15 24,180
Private step 3 3 29,235
Driver 4 25,360
Lieutenant 2 28,910
Captain 5 30,518

Answer:__________________________

19. Consider the data in the table below, and then calculate
the unit’s weighted average salary.  

Classification Number Annual 
of Employees Salary

EMT 1
1st Step 5 $27,130
2nd Step 20 27,537
3rd Step 13 27,963

EMT 2
1st Step 11 28,349
2nd Step 19 28,816
3rd Step 33 29,308

Paramedic
1st Step 10 29,751
2nd Step 18 30,289
3rd Step 25 30,853

Answer:__________________________

20. Consider the data presented below involving settle-
ments of two collective bargaining units. Both agree-
ments are for two years and provide for two deferred
wage increases in addition to the initial wage increase.

Unit A Unit B

Hourly wage rate 
as of 12/31/94 $11.00 $10.85

Duration of new agreement 24 months 24 months

Hourly wage increases:
effective 1/1/95 $.10 $.25
effective 1/1/96 $.30 $.05
effective 7/1/96 $.10 $.15

It is readily apparent that by the end of the contract
period Unit A’s hourly rate will be $11.50 compared to
Unit B’s $11.30. Hence, the differential in favor of 
Unit A will grow from $.15 per hour to $.20 per hour.
However, consider the values of the increases over the
lives of the two contracts. Can you reach the conclusion
that Unit B has negotiated the better deal? 

Answer:__________________________



THE USE OFECONOMIC DATA IN COLLECTIVE BARGAINING
IV

: Average Percent C
hange vs. G

row
th R

ate

13

Introduction
The problems in this chapter require the use of com-

pound growth rates. An explanation of how growth rates
work, and a series of growth rate tables appear in Appendix
A of this workbook.

Problems
1. Assume that you have a jointly administered pension

program. At the last meeting of the city council it was
decided that the fund should invest its money in a
savings bank paying 5.5% interest compounded
annually. What would be the total percent increase in
the fund if the money were left in the bank for five
years and no withdrawals or deposits to the fund are
made?  

Answer:__________________________

2. Assume that between 1989 and 1995, the salary for
fire inspectors increased by 26.5%. What was the
annual rate of increase in the fire inspectors’ salary?  

(See Growth Rate Tables in Appendix A to determine
your answer).  

Answer:__________________________ 

3. If your 1996 salary of $30,000 per year were to be
increased at an annual rate of 6.5% over the next 
15 years, what would your salary be in 2011?

(See Growth Rate Tables in Appendix A)  

Answer:__________________________

4. Assume that the local teachers’ union has just signed a
three year contract providing three annual increases
that average 8.0% per year. The fire fighters’ local has
also signed a three year contract which provides that
the wage will increase at a rate of 7.8% per year for
each of three years. Which local union—the teachers’
or fire fighters’—will receive the largest total percent
increase by the end of the three year period?

Answer:__________________________

5. During the period 1989–1996, the Consumer Price
Index increased 30.1%. Calculate:

a. the average annual increase

b. the annual rate of increase

(See Growth Rate Tables in Appendix A, if necessary)

Answer: a. _____ b. _____

Chapter IV:
Average Percent Change vs. 
Growth Rate
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6. The data presented below are the annual salaries of
drivers covering the period 1991–1996. 

Year Annual Salary

1991 $32,000
1992 33,152
1993 34,080
1994 35,205
1995 36,367
1996 36,736

Calculate:

a. the average annual percent increase for
1991–1994  

b. the annual rate of increase for 1991–1994

c. the annual rate of increase for 1991–1996

(See Growth Rate Tables in Appendix A)

Answer:  a.__________________________ 

b.__________________________ 

c.__________________________ 
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Introduction
Salary comparisons are useful in collective bargaining

to determine a unit’s standing vis-a-vis other collective bar-
gaining units. The problems in this chapter require the use
of measurements dealt with in prior workbook chapters,
such as calculating one salary as a percent of another salary,
using the mean and the median, and computing percent
change.  

Problems
1. In 1990, the bus operator salaries in ten comparable

cities were: Atlanta $25,830, New Orleans $26,920,
Phoenix $26,300, Washington, D.C. $28,130,
Philadelphia $27,570, Dallas $24,840, 
Milwaukee $27,235, St. Paul $26,425, 
Cleveland $26,100 and Miami $24,450. Array these
data and calculate the average and median salary for
bus operators in these ten cities in 1990.

Answer: Average ______  Median _____

2. In 1996, the bus operator salaries in the ten cities
cited in Problem #1 above were: New Orleans
$30,920, Washington, D.C. $32,130, Dallas
$28,840, Cleveland $30,100, Miami $28,450, St.
Paul $30,425, Philadelphia $31,570, Milwaukee
$31,235, Atlanta $29,830, Phoenix $30,300. Array
these data, and calculate the average and median
salary paid to operators in these 10 cities for 1996

Answer: Average _____ Median _____

3. Using the answers you derived for Problems #1 and
#2, calculate the percent increase in the average of the
bus operator salaries in the ten cities.  

Answer:__________________________

4. Using the answers you derived for Problems #1 and
#2, calculate the percent increase in the median bus
operator salary for the ten cities. 

Answer:__________________________

Chapter V:
Salary Comparisons



TH
E U

SE
 OF

EC
ON

OM
IC 

DA
TA

 IN
 CO

LL
EC

TIV
E B

AR
GA

INI
NG

V
: S

al
ar

y 
C

om
pa

ri
so

ns

16

5. Below are listed the 1990 salaries of bus operators and fire fighters in ten cities. Fill in the appropriate figures in the
blank spaces in column (3).

(1) (2) (3)
1990 Bus Operator Salaries 1990 Fire Fighter Salaries (1) as % of (2)

Washington, D.C. $28,130 $28,650 98.2 %
Philadelphia 27,570 28,380 ____%
Milwaukee 27,235 28,150 96.7 %
New Orleans 26,920 27,250 ____%
St. Paul 26,425 26,425 ____%
Phoenix 26,300 27,000 ____%
Cleveland 26,100 27,535 94.8 %
Atlanta 25,830 26,780 ____%
Dallas 24,840 26,240 94.7 %
Miami 24,450 25,560 95.7 %

Answer:  Average _____  Median _____

6. In the following table the 1996 salaries of bus operators and fire fighters are listed for the same ten cities as appeared in
Problem #5. Fill in the appropriate figures in the blank spaces in column (3).  

(1) (2) (3)
1996 Bus Operator Salaries 1996 Fire Fighter Salaries (1) as % of (2)

Washington, D.C. $32,130 $32,650 ____%
Philadelphia 31,570 32,380 97.5 %
Milwaukee 31,235 32,150 ____%
New Orleans 30,920 31,250 98.9 %
St. Paul 30,425 30,425 100.0 %
Phoenix 30,300 31,000 ____%
Cleveland 30,100 31,535 ____%
Atlanta 29,830 30,780 96.9 %
Dallas 28,840 30,240 ____%
Miami 28,450 29,560 96.2 %

Answer:  Average _____  Median _____

7. Using the data in Problems #5 and #6, what is the change in percent for the ten city average from 1990 through 1996?  

Answer:__________________________
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8. Using the data in Problems #5 and #6, what is the change in percent for  the ten city median from 1990 through 1996?

Answer:__________________________

9. Consider the data presented in the table below. Calculate and fill in the appropriate figures in the blank spaces in columns
(4), (7), and (8).

(1) (2) (3) (4) (5) (6) (7) (8)

Bus Operator Total Percent Effective Number Avg.
Salary Increase Dates* of Monthly

1990 1996 1990–96 1990 1996 Months % Increase

Washington, D.C. $28,130 $32,130 ____% Dec. Jan. 61 0.23%
Philadelphia 27,570 31,570 14.5 % Jul. Jan. 66 0.22%
Milwaukee 27,235 31,235 ____% Aug. Dec. ____ ____%
New Orleans 26,920 30,920 ____% Dec. Jan. ____ ____%
St. Paul 26,425 30,425 15.1 % Apr. Aug. ____ ____%
Phoenix 26,300 30,300 15.2 % Dec. Jan. 61 0.25%
Cleveland 26,100 30,100 ____% Jan. Dec. ____ 0.18%
Atlanta 25,830 29,830 15.5 % Jan. Jul. 78 ____%
Dallas 24,840 28,840 ____% May Nov. ____ ____%
Miami 24,450 28,450 16.3 % Jan. Dec. 83 0.20%

*  Assume the effective date is the first day of the given month.
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Introduction
The BLS Consumer Price Index is a statistical series

which measures the change in consumer prices. The base
year currently used for the CPI is the years 1982–84, at
which point the level of consumer prices is considered to
equal 100.0 index points. Changes in actual prices are con-
verted into their equivalents in index points to provide the
basis for each monthly, (or annual average), index figure.

In the past, other years, such as 1957–59 and 1967,
have also been used as base years. Changing the base year
does not affect the amount of price change reflected by the
index. Shifting the base year merely produces a measuring
rod of a different calibration — like measuring distance in
meters and yards. Regardless of which scale is used, meters
or yards, a high jump of 7 feet is still 7 feet.  

The method of computing percentage changes in the
Consumer Price Index is exactly the same as that used to
solve the problems in Workbook, Chapter 2 (Percent
Change). That method is:  

Percent change equals the amount of change (in
index points) divided by the index from which the change
occurred, with the resulting figure multiplied by 100.  

It should be noted that this formula cannot be short-
ened by simply subtracting one index number in the series
from another. Such a procedure yields only the amount of
change in index points, not the percent change. In other
words, a one point change in the index does not equal a
one percentage point change. The only time a one point
change in the index does equal a one percent change in the
index is when the change is being measured from the base
period of 100 to some subsequent point in time.  

Problems
1. Below is a table presenting the Consumer Price Index

(CPI) for the United States from 1983 to 1996. 

Consumer Price Index
Year 1982–84 as base year
1983 99.6
1984 103.9
1985 107.6
1986 109.6
1987 113.6
1988 118.3
1989 122.6
1990 129.0
1991 134.3
1992 138.2
1993 142.1
1994 145.6
1995 149.8
1996 154.1

Calculate from these data the percent change in the
CPI for the periods: 

a. 1983–96 ____________

b. 1983–88 ____________

c. 1990–93 ____________

d. 1992–96 ____________

2. The average annual CPI’s (1982–84 = 100) for 1995
and 1996 were 149.8 and 154.1, respectively.
However, the monthly CPI (1982–84 = 100) for
December of 1995 was 150.9, while the monthly
index for December 1996 was 155.9. Calculate the
percent change that occurred in the CPI for 1995  vs.
1996 by first using the average annual CPI’s and then
by using the CPI’s for the month of December.

Answer: Using annual averages ___________

Using months of December ________

Chapter VI:
The Consumer Price Index (CPI)
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3. The Bureau of Labor Statistics is currently using
1982–84 as the base year for the Consumer Price
Index. However, the CPI’s base year could just as eas-
ily have been designated as 1981 or 1985

Answer: True _____  False _____  

4. Listed below are the average annual Consumer Price
Indexes for the United States, Baltimore, and Boston
for the period 1987 through 1996. The averages of
the years 1982–84 is the base year.

Consumer Price Index

Year U.S. Baltimore Boston

1987  113.6 113.8 117.1
1988  118.3 118.9 124.1
1989  122.6 124.1 131.5
1990  129.0 130.1 138.8
1991  134.3 135.6 144.6
1992  138.2 139.5 148.0
1993  142.1 142.3 152.1
1994  145.6 145.9 153.8
1995  149.8 149.7 157.4
1996  154.1 153.1 162.2

Determine, for each of the indexes, the percentage 
change for each of the following time periods: 

1987–96 1990–96

U.S. _____% _____%

Baltimore _____% _____%

Boston _____% _____%

5. Each index point change in the CPI is the equivalent
to a one percentage point change. The only time this
is not true is when we are measuring against the base
period.

Answer: True _____  False _____

6. Below are listed the monthly U.S. Consumer Price
Indexes for the year 1996. However, the CPI in col-
umn (2) has 1982–84 as its base year, while the CPI
in column (3) has 1978 as its base year. Does this fact
alter the percentage changes these two indexes would
exhibit over similar periods of time? (A few calcula-
tions using both indexes over similar periods of time
should be sufficient to draw a conclusion.)  

(1) (2) (3)

1982–84 as the 1978 as the
Month base year base year

1/96 151.7 228.3
2/96 152.2 229.1
3/96 152.9 230.2
4/96 153.6 231.3
5/96 154.0 231.9
6/96 154.1 232.0
7/96 154.3 232.3
8/96 154.5 232.6
9/96 155.1 233.5
10/96 155.5 234.1
11/96 155.9 234.7
12/96 155.9 234.7

Answer: Yes _____  No _____

7. Using the data presented in Column 2 of Problem #6,
measure the percent change in the CPI from June
1996 through September 1996. 

Answer:__________________________
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Introduction
The conversion of current dollar amounts into their

“real” or constant dollar values is achieved through the use
of the Consumer Price Index. Using the index with
1982–84 as its base year, will convert current dollars into
constant 1982–84 dollars. In other words,the amounts will
be restated in terms of their buying power in 1982–84.  

The conversion of current dollar salaries into “real” or
constant dollars can be expressed as:  

Constant dollar salary = (current dollar salary ÷ CPI) x
100

Assume that the Consumer Price Index rose from
122.6 points in 1989, to 154.1 points in 1996. This
would result in an increase of 25.7%. Now, assume that
the salary for a particular group of public employees
advanced over the same time period from $21,000 per
year in 1989 to $30,066 per year in 1996. The resulting
percentage increase in their salaries would be 43.2%. At
first glance, it might seem that the real salary increase over
these years was 17.5%, (the difference between the 43.2%
increase in salary and the 25.7% increase in the CPI). This,
however, is not the case. Since they are two separate move-
ments, the percent change in the CPI cannot be subtracted
from the percent change in salaries.

To obtain the correct percentage increase, you need to
convert the current dollar salaries to constant dollar
salaries. The computation, using the formula above, would
be as follows:

1989:     ($21,000 ÷ 122.6)  x 100 = $17,128.87

1996:     ($30,066 ÷ 154.1)  x 100 = $19,510.71

Both salaries are now on a common scale and the real
salary gain can now be computed. The percent change in
the constant dollar salaries is 13.9%.

The formula for converting constant dollar salaries
back into current dollars is simply the reverse of the above
formula:  

Current dollar salary = (constant dollar salary x CPI) ÷
100.

Problems
1. The annual salary for a Private 1 was $27,000 per 

year in 1989, when the Consumer Price Index
(1982–84=100) was 122.6. By 1996, the Private 1 
salary had risen to $33,000 per year and the CPI
(1982–84 = 100) stood at 154.1. Calculate the con-
stant dollar salary, (in terms of 1982–84 dollars), for
both 1989 and 1996

Answer: 1989 _____  1996 _____

2. Having calculated the constant dollar salary for 1989
and 1996 for the Private 1, calculate the real percent-
age change over the period.

Answer:__________________________

3. The hourly rate for arson investigators was $9.25 per
hour in 1988, while the Consumer Price Index 
(1978 = 100) was 178.4. In 1996, the hourly rate was
$11.50 and the CPI (1982–84=100) was 154.1.
Given this information, can the arson investigator’s
1988 and 1996 rates be converted to 1982–84 dol-
lars?  

Answer: Yes _____  No _____

4. During the five year period 1991–96, the salary paid
to paramedics increased by 40.0 percent. The corre-
sponding increase in the CPI was 18.8%. Thus, the
real percent increase in the paramedics’ salary over the
five year period was 22.2%, (40.0% - 18.8%).  

Answer: True _____  False _____

Chapter VII:
Measuring “Real” Income
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5. Find the constant dollars salaries for each year listed
below, using the CPI with the averages of 1982–84 as
its base year.

U.S. CPI Salary in
Annual 1982–84 as 1982–84

Year Salaries base year Dollars

1986 $27,000 108.6 __________

1987 28,000 112.5 __________

1988 29,000 117.0 __________

1989 30,000 122.6 __________

1990 31,000 129.0 __________

1991 32,000 134.3 __________

1992 33,000 138.2 __________

1993 34,000 142.1 __________

1994 35,000 145.6 __________

1995 36,000 149.8 __________

1996 37,000 154.1 __________

6. When measuring the trend in real salaries, the first step
is to convert actual salaries into constant dollars by
using the Consumer Price Index. This is done so that…

(a) all of the annual salaries will be in terms of dollars
that reflect the same purchasing power.

(b) the current dollar salaries are adjusted for inflation.  

(c) both (a) and (b).  

Answer:__________________________

7. Using problem #5, find the percent change of the con-
stant dollar salaries for the period 1994–96.

Answer:__________________________

8. Suppose that the annual salaries of lieutenants in both
New York City and Chicago were $35,150 in 1988 and
$45,000 in 1996. The 1988 CPI for both New York
City and Chicago was 119.7. However, by 1996 the
New York City CPI stood at 158.0, while the Chicago
CPI was 156.8. Given this information calculate the
constant dollar salaries for 1988 and 1996, and then
compute the real percentage gain for both cities.  

Answer:

New York City Chicago

1988 $ _________% $ _________%

1996 $ _________% $ _________%

Percent Change: _________% _________ %
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Introduction
The AFL-CIO publishes an updated version of the

Urban Family Budgets for the United States and 25 indi-
vidual cities. The published budgets show how much it
costs a family of four to live at three different living stan-
dards—at a lower budget level, an intermediate level, and a
higher level. Each standard has been carefully constructed
to include a wide range of goods and services, as well as
federal, state, and local taxes.

Since the “market basket” of goods and services that
make up each of the three budgets is kept constant from
one year to the next, the budget data is able to indicate the
amount of income required by a family in order to main-
tain a fixed standard of living from one year to the next.
The income required to enjoy the living standard rises
each year because, among other reasons, prices increase.
But the living standard remains unchanged. Consequently,
these Urban Family Budgets are useful benchmarks against
which to gauge the meaning—in terms of improvement in
living standards—of changes in pay over any period of
time. In order to do this, the salary for each year is taken
as a percentage of the budget for each year. This will show
how the salary has been moving relative to that fixed living
standard. As was demonstrated earlier in this workbook, in
order to perform such a computation, the salary is divided
by the budget, and the resulting figure multiplied by 100.

It should be noted that, since the AFL-CIO revises
the national budget monthly and the individual city bud-
gets yearly, the latest data may be somewhat out of date at
the time the user needs them. This will be particularly true
during periods of rapidly rising prices. 

Problems
1. In 1990, your salary was $30,000 per year, and the

U.S. Intermediate Urban Family Budget was $32,719.
Calculate your salary as a percentage of the budget for
1990. 

Answer:__________________________

2. Assume that your 1995 salary was $38,915 per year.
The U.S. Intermediate Urban Family Budget was
$38,192 in 1995. Calculate your salary as a percent-
age of the budget for 1995. 

Answer:__________________________

3. Use your answers to Problems #1 and #2 and con-
sider 1990 as a baseline. What happened to your
salary compared to the Urban Family Budgets
between 1990 and 1995?

Answer:__________________________

4. One prominent advantage in comparing salaries to
the Urban Family Budgets over time, is the fact that,
unlike the Consumer Price Index, the budgets take
into account federal, state, and local income taxes.
However, its most serious flaw is that the budget is
officially updated only once a year, and therefore may
be outdated at the point in time when a new con-
tract is being negotiated.  

Answer: True ____  False ____

Chapter VIII:
Urban Family Budgets
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5. The data presented below show the annual salaries
for Emergency Medical Technicians in New York
City during the period 1991–95. The intermediate
Urban Family Budget are also presented. Fill in the
appropriate figures in the blank spaces, showing each
salary as a percent of the budget.

Annual Intermediate Salary  as
Year Salary Family Budget a Percent

of Budget 

1991 $33,000 $40,718 _________

1992 $33,500 $42,886 _________

1993 $34,000 $44,153 _________

1994 $35,000 $45,132 _________

1995 $36,000 $46,236 _________

6. As can be seen from your answers to Problem #5, the
salary as a percent of the budget declined from 1991
to 1995. What 1995 salary would be necessary in
1995 in order to reestablish the 81.0% salary-to-bud-
get relationship that existed in 1991?

Answer:__________________________
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Introduction
Cost-of-living escalators are a means of protecting the

purchasing power of the employee's negotiated wage or
salary against the inflation which may occur during the life
of the collective bargaining agreement. Some groups
accomplish this by providing for percentage adjustments in
each individual's wage or salary that are equal to the per-
centage change in the CPI. Others use a formula which
establishes a ratio between the unit’s average straight-time
wage or salary and the CPI, (such as, one-cent for each 0.3
of a point change in the CPI).  

In the latter case, the formula is determined by divid-
ing the number of index points in the CPI by the unit's
average pay rate that the escalator clause seeks to protect—
which usually means the salary that has been newly negoti-
ated at the time the escalator clause becomes effective. If
the cost-of-living adjustment is to be based on the hourly
rate of pay, the resulting formula will be expressed in terms
of cent-to-points. On the other hand, if the weekly rate of
pay is to be the basis for adjustment, then the formula will
be in terms of dollars-to-points, (such as, $1.25 for each
index point change in the CPI).  

Like any other provision in collective bargaining
agreements, the details of an escalator clause are a matter
for negotiations between the parties. Consequently, there
are wide variations to be found in the design of escalator
clauses with respect to the degree of purchasing power pro-
tection provided by the clause, the frequency of adjust-
ments, limitation on the amount of the adjustment,
incorporation of the escalator money into the base rates,
and other variations.  

Problems
1. You have just negotiated a new three year collective

bargaining agreement, effective January 1996, which
includes an escalator clause. Your new wage rate under
the first year of the agreement is $7.50 per hour and
the December 1995 CPI (1982–84 = 100) is 150.9.
Calculate the appropriate cents-to-points ratio that
should be the basis of your escalation formula.

Answer:__________________________

2. The Consumer Price Index (1982–84=100) was
150.9, 152.9, 154.1, and 155.1 in December 1995,
March 1996, June 1996, and September 1996,
respectively. Using the cents-to-points formula you
derived in Problem #1 and assuming that the contract
states that the escalator amount will be figured from a
December 1995 base, calculate the cumulative and
incremental cost-of-living adjustments that would be
due for each of the quarters ending in March, June
and September 1996.

Answer: March 1996: _______

June 1996: _______

September 1996: _______

Chapter IX:
Cost of Living Escalator Clauses
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3. Assume that your collective bargaining agreement had
an escalator clause which provided quarterly payments
of 1¢ for every 0.3 points increase over and above the
December 1995 CPI (1982–84 = 100). However, the
clause also states that the maximum COLA payment
will be no more than 9¢ per hour in any one calendar
year. The December 1995 CPI was 150.9, while the
March and June 1996 CPI's were 152.9 and 154.1,
respectively. Calculate the cost-of-living adjustments
due in March 1996 and June 1996.  

Answer: March 1996: _______

June 1996: _______

4. Assume that between September and December
1996, the Consumer Price Index (1982–84 = 100)
fell from 154.0 points to 152.5 points. The cents-to-
points formula for your escalator clause is 1¢ for every
0.2 points change in the CPI. Calculate the amount
of cents per hour decline.

Answer:__________________________

5. Your escalator provision calls for semi-annual cost-of-
living adjustments based on percentage increases in
the CPI. However, these payments are not triggered
until the CPI has increased at least 5% in a given
year. If the CPI during the first six months of 1996
rose by 6%, how much would your salary adjustment
be? (Note that “triggered” usually means that the
increase calculation begins after the specified CPI level
has been reached.)

Answer:__________________________

6. A bargaining unit, which has a 40 hour workweek, is
in the process of negotiating a cost-of-living escalator
clause to be incorporated into its new contract. Its
average hourly rate is $7.50 per hour. If the current
month U.S. Consumer Price Index (1982–84 = 100)
is 150.5, determine the appropriate cents-to-points
ratio that should be the basis of the unit’s cost-of-liv-
ing escalator formula.

Answer:__________________________

7. Using the data in Problem #6 calculate the dollars-to-
points formula that would be appropriate for an esca-
lator clause based on a weekly salary rather than the
hourly rate.  

Answer:__________________________

8. If the Consumer Price Index (1982–84 =100) were to
increase during the next three months by 4.0 index
points, would the amount of the adjustment for the
unit mentioned in Problems #6 and 7 be any differ-
ent using the hourly formula as opposed to the
weekly formula?

Answer: Yes _____ No _____
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Introduction
A unit’s average compensation per employee is deter-

mined by dividing the total annual cost of wages and the
total annual cost of all fringe benefit items by the total
number of employees, (or by hours to obtain average com-
pensation per hour). Typically, these total cost figures are
readily available from the employer's payroll records, as
would be the necessary data on employment and/or hours.
However, for the purposes of the following questions, it is
assumed that the total cost of wages and fringe benefits is
not readily available, and that all there is to work with are
data on the distribution of employees, (i.e., number of
employees by occupation, and their years of service). Thus,
the following problems require finding the weighted aver-
ages of the wages and each of the fringe benefit items—by
either the number of employees receiving them, or by the
number of hours for which they are paid—in order to
arrive at their total cost.

The data on the distribution of employees together
with other information needed to respond to the following
questions, appear in Appendix B of this workbook. 

Problems
1. Using the information for the Sample Bargaining

Unit (SBU) provided in Appendix B, calculate the
unit”s average straight-time hourly wage rate. 

Answer:__________________________

2. Calculate the total annual dollar cost of the SBU's
overtime premium.

Answer:__________________________

3. Calculate the total annual dollar cost of paid holidays
for the SBU.

Answer:__________________________

4. Calculate the total annual dollar cost of paid vaca-
tions.

Answer:__________________________

5. Calculate the total annual dollar cost of the employers
contribution for the SBU’s hospitalization plan.  

Answer:__________________________

Chapter X:
Calculating Compensation Costs
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6. Calculate the total annual dollar cost of the
employer’s contribution to the SBU’s pension plan.  

Answer:__________________________

7. Calculate the SBU’s total annual number of hours
worked.

Answer:__________________________  

8. Based on your answers to Problems #1 through #8,
calculate the SBU’s total average hourly base compen-
sation.

Answer:__________________________

9. How much will the unit’s straight-time hourly rate be
raised if the SBU negotiates an across-the-board
increase of 7.0%?

Answer:__________________________

10. When calculating increases in average compensation
costs, the cost of salary related fringe benefits must be
rolled-up, (or increased), by the same percentage. The
cost of those fringe benefits not linked to pay rates are
not subject to this roll-up.  

Answer: True _____  False _____

11. Given that the SBU’s wage increase is 7.0%, calculate
the increase in the unit’s average hourly over-time pre-
mium costs.

Answer:__________________________

12. In addition to the 7.0% wage increase and other
fringe benefits improvements gained by the SBU, the
employer has also agreed to increase by $10 per
month its contribution for family coverage under the
hospitalization plan. As a result, what will be the
increased average hourly cost of hospitalization?  

Answer:__________________________
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Guide to Using
Compounded Growth 
Rate Tables  

The following tables are used to calculate compound
growth rates. The figures at the top of each column repre-
sent different percentage rates of change. The numbers 1
through 30 in the far left hand column, labeled “year”, indi-
cate the number of times the individual rates have been
compounded. To determine the results of compounding any
particular rate, simply locate the figure in the “rate” col-
umn—from 0.1% to 10.0%—that coincides with the
appropriate number of years of compounding.  

1. For example, the fifth figure down in the column
labeled 3.0% is 1.15927. This simply indicates that
compounding a number by 3.0% five times will
increase that number by 15.93% (rounded). The figure
“1” to the left of the decimal represents the original
number that was compounded by 3.0% per year.
Thus, as the following table shows, if $1.00 was placed
in a savings account paying a 3.0% annual rate of
interest, the amount of compounded interest at the end
of five years would be $.159, (which is 15.9% of
$1.00), and the total in the account would be $1.159,
or $1.16.

Amount in Annual Amount in
Account at Compound Amount Account
Beginning Interest of at End

Year of Year Rate Interest of Year

1 $1.0000 .03 $.0300 $1.0300
2 1.0300 .03 .0309 1.0609
3 1.0609 .03 .0318 1.0927
4 1.0927 .03 .0328 1.1255
5 1.1255 .03   .0338 1.1593
Total $.1593

2. As stated previously, the figures presented in the growth
rate tables consist of two parts: (a) the original amount
before compounding—represented by “1”—and (b)
the amount of increase.  The amount of increase is
determined by subtracting 1. This is the case even
when the number to the left of the decimal point is
greater than 1. For example, the eighth figure down in

the column labeled 10.0% is 2.143 (rounded). As the
table below shows, if $1.00 was placed in a savings
account paying a 10.0% annual rate of interest, that $1
at the end of eight years would be worth $2.143, (the
original $1.00 plus $1.143 interest). This is 114.3%
greater than the original $1.00 placed in the account.

Amount in Annual Amount in
Account at Compound Amount Account
Beginning Interest of at End

Year of Year Rate Interest of Year

1 $1.000 .10 $.100 $1.100
2 1.100 .10 .110 1.210
3 1.210 .10 .121 1.331
4 1.331 .10 .133 1.464
5 1.464 .10 .146 1.610
6 1.610 .10 .161 1.771
7 1.771 .10 .177 1.948
8 1.948 .10     .195 2.143
Total $1.143

3. While the above examples show how the tables can be
used to determine the total percent changes that will
occur at different rates of growth, these tables can also
be used in reverse. If, for instance, your salary grew
over the last five years by 18.8%, it is a simple mat-
ter—with the aid of the tables—to determine the
implied rate of growth. This 18.8% increase will
appear in the tables as 1.188 (the original amount, rep-
resented by “1,” increased by 18.8%) and is located as
the fifth entry under the column labeled 3.5%. Thus,
the implied rate of growth is 3.5%. 

4. It should be noted that not all of your calculations will
produce percent changes which will correspond exactly
with the figures presented in the tables. For example, if
the 18.8% used above had been 19.0% instead, would
the rate of growth be 3.5% or 3.6%? The correct pro-
cedure would be to pick the rate which produces a fig-
ure that is closest to 19.0%. In this case, 19.0% is
closest to 18.8%. Therefore, we would use 3.5% as the
rate of growth.

Appendix A:
Compound Growth Rate Tables
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The following is a description of salaries, fringe bene-
fits, and working conditions for a hypothetical Sample
Bargaining Unit of fire fighters. This information is to be
used for working the problems in Chapter 10.

1. Employment and Salaries

Number of Hourly
Classification Employees Wage Rate

Private
Step 1 15 $11.10
Step 2 23 11.65
Step 3 32 12.20

Driver 24 12.80
Lieutenant 18 13.75
Captain 12 15.00

2. Scheduled Hours of Work  

A 40-hour workweek is in place.

3. Pay for Overtime Hours  

The overtime premium is one-half time, thus all over-
time hours are paid for at the rate of time-and-one- half.
The distribution of the unit's overtime hours worked in
the previous year is as follows:

Classification Number of Overtime Hours

Private - Step 1 785
Private - Step 2 1,046
Private - Step 3 997
Driver 443
Lieutenant 230
Captain 150

4. Vacations 

Classification Number of Vacation Hours

Private - Step 1 40
Private - Step 2 40
Private - Step 3 80
Driver 80
Lieutenant 96
Captain 96

5. Holidays

Each employee is entitled to nine (9) paid holidays at 
12 hours leave per holiday.

6. Hospitalization

Type of Number of Employer’s Monthly 
Coverage Employees Contribution

Single 13 $250.00

Family 77 $400.00

7. Pensions

The employer contributes 15 1/2% of payroll per
week per employee to the Unit’s pension fund. 

Appendix B:
Description of Sample Bargaining Unit
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Answers
1. The quarterback successfully completed 50.0 percent

of his passes.  

a. Number of passes completed (the part):  150

b. Number of total passing attempts (the whole):
300

c. Percent of total passing attempts completed:
50.0%

150 ÷ 300 = .500.

.500 x 100 = 50.0%  

A percentage describes the relationship of a part to its
whole. Standing by itself, the fact that the quarterback
completed 150 passes really doesn’t mean much.
However, when it is put in the context of the total
number of passes attempted its meaning is immedi-
ately clear. The 300 passes attempted is the total, and
as such, it is 100 percent. If the quarterback had
attempted only 200 or 250 passes instead of 300, they
also would be 100 percent, because they would repre-
sent the whole. The 150 completed passes are, obvi-
ously, less than the total number attempted, and
therefore, represent less than 100 percent. The ques-
tion is, precisely how much less than 100 percent are
they? The answer is determined by simply dividing
150, (the part), by 300, (the whole), which produces
the decimal .500. This decimal may be translated into
a percent by multiplying it by 100, which is readily
accomplished by moving the decimal point two places
to the right and adding the percent sign.  

2. The proportion of the total city budget allocated to
the public safety department is 4.9%. In this case, the
$11,000,000 city budget is the whole, while the pub-
lic safety department’s budget of $538,000 is the part. 

a. Public safety department’s budget (the part): 
$538,000

b. Total city budget (the whole):  $11,000,000

c. Public safety budget as percent of city budget:
4.9%

$538,000 ÷ $11,000,000 = .0489 

.0489 x 100 = 4.89 or 4.9%  

3. The winning candidate for Mayor received 56.3% of
the total votes cast. In this case the whole is the total
number of votes cast in the election. This is deter-
mined by finding the sum of the 11,350 votes
received by the winner and the 8,800 votes received
by the loser. 

a. Votes received by winning candidate (the part):
11,350

b. Votes received by losing candidate:  8,800

c. Total votes cast (the whole):  11,350 + 8,800 =
20,150

d. Percent of total votes received by winning candi-
date:  56.3%

11,350 ÷ 20,150 = .563

.563 x 100 = 56.3%

4. 100% of 10,000 is 10,000. In order to make the
computation, the percentage figure must convert back
to its decimal form. This means moving the decimal
point two places to the left. This procedure is just the
opposite of converting a decimal to a percent, which
is accomplished by moving the decimal two places to
the right.

10,000 x 1.00 = 10,000  

Chapter I:
Calculating Percents
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5. The number that is 100% greater than 10,000 is
20,000.

a. 10,000 x 1.00 = 10,000.  

b. 10,000 x added to the original 10,000 is equal
to 20,000.

If the question asked, what number is 200 percent of
10,000 the answer would also be 20,000: 

10,000 x 2.00 = 20,000  

6. 25% of 10,000 is 2,500.

10,000 x .25 = 2,500  

7. The number that is 25% greater than 10,000 is
12,500.

a. 10,000 x .25 = 2,500

b. 2,500 + 10,000 = 12,500

or

c. 10,000 x 1.25  = 12,500  

The latter method, (c), eliminates the addition
required in the first computation. The figure that is
25% greater than itself is actually 100% of itself plus
25% of itself or 125%. Thus, method (c) allows us to
find the answer to this problem in one step—by find-
ing 125% of 10,000.

8. The number that is 125% of 10,000 is 12,500.

10,000 x 1.25 = 12,500  
If the question were “what number is 100% of
10,000,” the answer would be 10,000. In seeking the
number that is 125% of 10,000, we are looking for
the number that is 25% greater than 10,000.  This is
essentially the same question asked in Problem #7.  

9. In 1996, the Chicago fire fighter was paid a salary
that was 80.8% of the salary received by a New York
City fire fighter:

a. Chicago fire fighter’s 1996 salary (the part):
$39,466

b. New York City fire fighter’s 1996 salary (the
whole):  $48,873

c. Chicago fire fighter’s salary as a percent of New
York City fire fighter’s salary:   80.8%

$39,466 ÷ $48,873 = .8075

.8075 x 100 = 80.75 or 80.8 %  

Here the object is to determine the relationship of the
Chicago fire fighters salary to the salary paid his
counterpart in New York City. The New York City
salary is essentially a benchmark, (or standard),
against which the Chicago salary is being measured.
Since it is the benchmark or standard for the measure-
ment, it is assumed to be 100 percent. In other words,
if the Chicago salary were $48,873 the fire fighter
there would be receiving exactly the same salary as—
or 100 percent of—the salary paid the New York City
fire fighter.  

10. True. The New York City fire fighter’s salary is
123.8% of, (or 23.8 percent greater than), the salary
of the Chicago fire fighter:.

a. New York City fire fighter’s salary (the part):
$48,873

b. Chicago fire fighter’s salary (the whole):
$39,466

c. New York City fire fighter’s salary as a percent of
Chicago fire fighter’s salary:  123.8%

$48,873 ÷ $39,466 = 1.238 

1.238 x 1.00 = 123.8%

The reason we received a different answer here, than
the one we received in Problem #9, is that in this
problem, Chicago and not New York is the bench-
mark or 100 percent in the comparison. 
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11. The calculations of the bus operator’s salary as a per-
cent of the fire fighter’s salary are as follows:  

Denver:

a. Bus operator’s salary (the part):  $34,563

b. Fire fighter’s salary (the whole):  $36,846

c. Bus operator’s salary as a percent of fire
fighter’s salary:  93.8%

$34,563 ÷ 36,846 = .938

.938 x 100 = 93.8%  

Houston:

a. Bus operator’s salary (the part):  $37,576

b. Fire fighter’s salary (the whole):  $35,783

c. Bus operator’s salary as a percent of fire
fighter’s salary:  105.0%

$37,576 ÷ $35,783 = 1.050

1.050 x 100 = 105.0%

Atlanta:

a. Bus operator’s salary (the part):  $32,987

b. Fire fighter’s salary (the whole):  $34,365

c. Bus operator’s salary as a percent of fire
fighter’s salary:  96.0%

$32,987 ÷ $34,365 = .959

.959 x 100 = 95.9 or 96.0%

As the above calculations indicate, the fire fighter’s
salary is the benchmark,(100 percent), against which
the bus operator’s salary is being measured. In Denver,
the bus operator is paid a salary 6.2 percent below the
fire fighter, (or 93.8% of the fire fighter’s salary). It
can thus be said that for every dollar of pay received
by the fire fighter, the bus operator in Denver receives
$.938. However, in Houston, the bus operator
receives $1.05 in pay for every dollar received by the
fire fighter.
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Answers
1. The percentage increase in the number of public

safety workers during the period was 400%.

a. Number of public safety workers in 1992:  50

b. Number of public safety workers in 1996:  250

c. Amount of change, 1992 to 1996:  250 - 50 =
200

d. Figure from which change occurred:  50

e. Amount of change divided by figure from which
change occurred:  200 ÷ 50 = 4.00

f. Percent change 1992 to 1996:  4.00 x 100 =
400%

2. Between 1992 and 1996, the driver’s hourly rate of
pay increased 29.5%. 

a. Driver’s hourly rate in 1992:  $10.50

b. Driver’s hourly rate in 1996:  $13.60

c. Amount of change, 1992–96:  $13.60 - $10.50
= $3.10

d. Figure from which change occurred:  $10.50

e. Amount of change divided by figure from which
change occurred:  $3.10 ÷ $10.50 = .295

f. Percent change 1992 to 1996:. 295 x 100 =
29.5%

3. The answer is true. The formula shown in Problem
#3 for computing percentage increase is exactly the
same formula that would be used to compute a per-
centage decrease. However, once the percentage
decrease is found, you should indicate that it does
represent a decline by placing a minus sign ( - ) in
front of the number. 

4. True. This is a short cut method for computing either
a percent increase or decrease. In the case of Problem
#2, the shortcut method for producing the percentage
change in the driver’s salary would have been: 

$13.60 ÷ $10.50 = 1.295

1.295 - 1.00 = .295

.295 = 29.5%

Note: Either method of computing percent change is
acceptable. However, from this point on, we will be
computing all percentage changes by means of the
above shortcut method.

5. Yes. The shortcut method can be used to compute
both percent increases or percent decreases. In the
case of the building inspectors their pay rate declined
between 1993 and 1995 by 2.4%.

$10.00 ÷ $10.25 = .976

.976 - 1.000 = (-) .024

(-).024 = (-) 2.4%

6. During the period January through July 1995, the
CPI increased 1.5%.

152.5 ÷ 150.3 = 1.015

1.015 -1.000 =  .015 

.015 = 1.5% 

Chapter II:
Percentage Change
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7. The percent increase for the period 1991–93 was
6.7% while the increase for the period 1993–96 was
4.7%.

Percent Increase: 1991–93  

$32,000 ÷ $30,000=1.067

1.067 - 1.000=.067

.067=6.7%

Percent Increase: 1993–96  

$33,500 ÷ $32,000=1.047

1.047 - 1.000=.047

.047=4.7%

8. The paramedics received a 5.3% increase.

The paramedics new hourly rate would be $11.00,
($10.45 + $ .55).

$11.00 ÷ $10.45 = 1.053

1.053 - 1.000 = .053

.053 = 5.3%

9. The answer is no. The percent increases, (or
decreases), over two or more separate time periods
cannot be added together in order to produce percent
change over the entire time period. Thus, the 11.4%
increase shown for the 1991–96 period—achieved by
adding 6.7%, (1991–93) and 4.7%, (1993–96)—is
wrong. The correct answer should be 11.7%.

$33,500 ÷ $30,000 = 1.117

1.117 - 1.000 = .117

.117 = 11.7% 

10. The percentage change in the number of alarms per
week for the periods (a) 1990–93, (b) 1993–96, and 
(c) 1990–96 are calculated as follows:  

(a) 40 ÷ 30 = 1.333 

1.333 - 1.000 = .333

.333 = 33.3%  

(b) 35 ÷ 40 = .875

.875 - 1.000 = (-).125 

(-).125 = (-) 12.5%

(c) 35 ÷ 30 = 1.167

1.167 - 1.000=.167

.167 = 16.7%

11. True. The minus sign ( - ) indicates that the figure
represents a decline.  

12. The unit’s new hourly rate will be $10.07 per hour.

7.0% = .070

1.000 + .070 = 1.070

1.070 x $9.41 = $10.07
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Answers
1. The average salary is $35,701 and is calculated as fol-

lows: 

$38,393
37,123
34,881
34,574

+  33,533
$178,504

$178,504 ÷ 5 = $35,701

2. The median salary is $34,881.  The median is the mid-
point of an array when the array is arranged from the
highest value to the lowest value. 

$33,533
34,574
34,881 (midpoint)
37,123
38,393

3. The average is $35,894.14.

$40,626
38,393
37,123
34,881
34,574
33,533

+  32,129
$251,259

$251,259 ÷ 7 = $35,894.14

4. No, in both Problems, the median salary is $34,881

Problem #3 Problem #1

$40,626
38,393 $38,393
37,123 37,123
34,881 Median 34,881
34,574 34,574
33,533 33,533
32,129

Although two additional salaries were added to those
presented in Problem #1, the median value did not
change.  The median value will never change when
adding additional items to an array, as long as the same
number of items are added both above and below the
existing median.  However, had the two additional fig-
ures added to the array for Problem #1 been values
higher than $34,881, then the median would have
shifted from $34,881 to $37,123.  On the other hand,
if they both had been values less than $34,881, the
median would have shifted to $34,574. 

5. The median percent increase is 7.2%. When a set of
data contains an even number of items, the median is
calculated by averaging the two middle items after the
data have been arrayed from high to low: 

9.0%
8.6%
8.0%
7.8%

Median
6.6%
6.0%
5.9%
5.5%

(7.8% + 6.6%) ÷ 2 = 7.2%

6. True. The major shortcoming of the average is that it
can be affected by extreme values. On the other hand,
extreme values exert no special influence on the
median.

Chapter III:
The Mean and the Median
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7. The average hourly rate of pay is $9.57, and the median
hourly rate is $9.50:

The Average The Median

$9.50 $11.00
10.25 10.76
9.01 10.50
8.75 10.25
9.15 10.00

11.00 9.50
10.76 9.50
9.50 9.50
8.50 9.30
9.30 9.15
9.50 9.01
8.26 8.75

10.00 8.50
+  10.50 8.26
$133.98

a. $133.98 ÷ 14 = 9.57

b. $9.50 + $9.50 = $19.00

$19.00 ÷ 2 = $9.50

8. True

9. The average fire fighter’s salary for 1991 was
$31,324.40 and the average salary for 1996 was
$37,493.60:  

Maximum Salary without Longevity

City 1991 1996

New York $31,425 $38,458

Chicago 32,400 36,888

Los Angeles 31,668 38,808

Philadelphia 29,329 35,022

Detroit 31,800 38,292

Total: $156,622 $187,468

1991 Average: $156,622 ÷ 5 = $31,324.40
1996 Average: $187,468 ÷ 5 = $37,493.60

10. The median salary for fire fighters in 1991 was
$31,668, represented by Los Angeles.  However, in
1996 the median salary was no longer represented by
Los Angeles, but was Detroit’s $38,292

1991 1996
City Salary City Salary

Philadelphia $29,329 Los Angeles 38,808
New York 31,425 New York 38,458
Los Angeles 31,668 Detroit 38,292
Detroit 31,800 Chicago 36,888
Chicago 32,400 Philadelphia 35,022

11. The missing number is 6, since there are six individual
items being averaged.

20
15
45
30
16

+18
144

144  ÷ 6 = 24

12. The correct choice is: (a) average the values of the two
middle items.  

13. True.  

14. True. For example, if asked to determine the average
annual percent change for the period 1991 through 1996
the period would include six individual years—1991,
1992, 1993, 1994, 1995 and 1996. However, the num-
ber of annual changes would be five (1991–92, 1992–93,
1993–94, 1994–95, and 1995–96). Since there are five
annual changes, the average annual change for the period
1991–96 would be determined by dividing the total per-
cent change for 1991-96 by five—not six.

15. The average annual percent change for the period 1989-
91 is 17.1% per year, (34.2% ÷ 2 years), while the aver-
age annual percent change for 1991-96 is 5.6% per
year, (28.1% ÷ 5 years)

16. The average percent increase per month was 0.75%,
(9.0% ÷ 12 months). 

17. True
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18. The unit’s weighted average salary is $25,160.31 per year and is calculated as follows:

(1) ( 2) (3) (4)

Classification Number of Employees Annual Salary Weighted Payroll (2) x (3)

Private, Step 1 20   $23,530 $470,600
Private, Step 2 15 24,180 362,700
Private, Step 3 3 29,235 87,705
Driver 4 25,360 101,440
Lieutenant 2 28,910 57,820
Captain    5 30,518       152,590

Total: 49 $1,232,855

Weighted Average Salary: $1,232,855 ÷ 49 = $25,160.31

19. The unit’s weighted average salary is $22,158.79 per year and is calculated as follows: 

(1) ( 2) (3) (4)

Classification Number of Employees Annual Salary Weighted Payroll (2) x (3)

EMT 1
1st Step 5 $27,130 $135,650
2nd Step 20 27,537 550,740
3rd Step 13 27,963 363,519

EMT 2
1st Step 11 28,349 311,839
2nd Step 19 28,816 547,504
3rd Step 33 29,308 967,164

Paramedic
1st Step 10 29,751 297,510
2nd Step 18 30,289 545,202
3rd Step   25 30,853      771,325

Total: 154 $4,490,453

Weighted Average Salary: $4,490,453 ÷ 154 = $29,158.79
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20. By evaluating the two contracts in terms of the actual income that will be generated over their life, Unit B may feel it
negotiated the better deal. The timing of wage increases will yield Unit B $ .313 per hour over its contract life, while 
Unit A’s contract will generate only $.275 per hour over its life. To determine the relative impact or value of the two
settlements in this way, we would use a statistical method known as time weighting. Time weighting is essentially noth-
ing more than a weighted average. In the case of the weighted averages presented in Problems #18 and #19, the weights
were the number of employees at each salary rate. However, in the case of the time weighting, the weights are the num-
ber of months each increase is in effect over the life of the contract. In this problem, it can be readily seen that $.10 of
Unit A’s total increase of $.50 will be effective for the contract’s full 24 month term, another .30 will be effective for the
last 12 months of the contract, and a final $.10 will be effective for the last 6 months of the contract. Weighting the
individual increases by number of months they will be in effect yields their average value over the life of Unit A’s agree-
ment as follows: 

a. Initial increase weighted: $.10 x 24 months = $2.40

b. Deferred increase weighted: $.30 x 12 months = $3.60

c. Deferred increase weighted: $.10 x 6 months = $0.60

d. Weighted total: $2.40 + $3.60 + $.60 = $6.60

e. Weighted average increase over contract life: $6.60 ÷ 24 months = $0.275

When this process is applied to unit B, the calculation is as follows:

a. Initial increase weighted: $.25 x 24 months = $6.00

b. Deferred increase weighted: $.05 x 12 months = $0.60

c. Deferred increase weighted: $.15 x 6 months = $0.90

d. Weighted total: $6.00 + $.60 + $.90 = $7.50

e. Weighted average increase over contract life: $7.50 ÷ 24 months = $0.313
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Answers
1. The total percent increase would be 30.7% at the end

of five years. This would be calculated as follows:

1st year 1.000 x .055 =.055
2nd year 1.055 x .055 =.058
3rd year 1.113 x .055 =.061
4th year 1.174 x .055 =.065
5th year 1.239 x .055 =.068

Total .307

Percent Change: .307 x 100 = 30.7 or 30.7%  

You can also find the answer by using the tables in
Appendix A and tracing down to the fifth entry of
1.307 under the column labeled 5.5%.  

2. The annual rate of increase in the fire inspectors’
salary was 4.0% per year during the six-year period.  

3. Your annual salary in the year 2011 would be
$77,160. This figure was computed by multiplying
2.572, (the total growth at an annual rate of 6.5 per-
cent per year), by the 1996 salary of $30,000.  

4. The fire fighters would receive the larger total percent
increase by the end of the contracts—25.3%, (7.8%
compounded over 3 years), compared to the 24%,
(8.0% x 3 years), for the teachers.  

5. During the period 1989-96, the average increase per
year in the Consumer Price Index was 4.3%, 
(30.1% ÷ 7 ), while the annual rate of increase 
was 3.8%.  

6. (a)  3.3%  

(b)  3.3% 

(c)  2.8% 

Chapter IV
Average Percent Change vs. 
Growth Rates
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Answers
1. The average bus operator salary for the ten cities in

1990 is $26,380, while the median salary is
$26,362.50.  The arrangement of the data and the
calculation of the average and the median are as 
follows:

Washington, D.C. $28,130
Philadelphia 27,570
Milwaukee 27,235
New Orleans 26,920
St. Paul 26,425
Phoenix 26,300
Cleveland 26,100
Atlanta 25,830
Dallas 24,840
Miami     24,450
Total: $ 263,800

a. The average: $263,800 ÷ 10 = $26,380

b. The median: Since there are ten items (an even
number) in the array, the median is located mid-
way between the fifth and sixth item.  The fifth
highest salary is St. Paul’s, $26,425, while the
sixth highest salary is Phoenix’s $26,300.  Thus,
the median is calculated as: 

$26,425 + $26,300 = $52,725 

$52,725 ÷ 2 = $26,362.50

2. The average bus operator salary for the ten cities in
1996 is $30,380, while the median salary is
$30,625.50.  The arrangement of the data and the
calculation of the average and the median are as 
follows:

Washington, D.C $32,130
Philadelphia 31,570
Milwaukee 31,235
New Orleans 30,920
St. Paul 30,425
Phoenix 30,300
Cleveland 30,100
Atlanta 29,830
Miami 28,840
Dallas     28,450
Total: $303,800

a. The average: $303,800 ÷ 10 = $30,380 

b. The median: Since there are ten items (an even
number) in the array, the median is located mid-
way between the fifth and sixth item. The fifth
highest salary is St. Paul’s, $30,425, while the
sixth highest salary is Phoenix’s, $30,300. Thus,
the median is calculated as:

$30,425 + $30,300 = $60,725 

$60,725 ÷ 2 = $30,362.50 

3. The percent increase from 1990 through 1996 in the
average bus operator’s salary in the ten cities is 15.2%. 

$30,380 ÷ $26,380 = 1.152

1.152 - 1.000 = .152

.152 = 15.2%

Chapter V:
Salary Comparisons
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4. The percent increase from 1990 through 1996 in the median bus operator’s salary for the ten cities is 15.2%.

$30,362.50 ÷ $26,362.50= 1.152 

1.152 - 1.000 = .152

.152 = 15.2%

5. In 1982 the average and median bus operator-fire fighter salary relationship for the ten cities is 96.3%.  The first step in
solving the problem requires calculating for each city the bus operator’s salary as a percent of the fire fighter’s salary.  
(See: Workbook Chapter 1, Problems #9 through #11).

(1) (2) (3)
1990 Bus Operator Salaries 1990 Fire Fighter Salaries (1) as % of (2)

Washington, D.C. $28,130 $28,650 98.2 %
Philadelphia 27,570 28,380 97.1 %
Milwaukee 27,235 28,150 96.7 %
New Orleans 26,920 27,250 98.8 %
St. Paul 26,425 26,425 100.0 %
Phoenix 26,300 27,000 97.4 %
Cleveland 26,100 27,535 94.8 %
Atlanta 25,830 26,780 96.5%
Dallas 24,840 26,240 94.7 %
Miami 24,450 25,560    95.7 %

Total: 969.8 %

(a) The average: The figures in column (3) total  969.8%.

969.8% ÷ 10 = 96.98% or 97.0%  

(b) The median: If the data in column (3) were arrayed from high to low, the mid-point would be located between
Milwaukee’s 96.7% and Philadelphia’s 97.1%.

96.7% + 97.1% = 193.8%

193.8% ÷2 = 96.9% or 97.0%
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6. In 1996 the average bus operator-fire fighter salary relationship for the ten cities was 97.4%, while the median relationship
was 97.4%. The first step in solving the problem required calculating for each city the bus operator’s salary as a percent of
the patrolman’s salary.

(1) (2) (3)
1996 Bus Operator Salaries 1996 Fire Fighter Salaries (1) as % of (2)

Washington, D.C. $32,130 $32,650 98.4 %
Philadelphia 31,570 32,380 97.5 %
Milwaukee 31,235 32,150 97.2 %
New Orleans 30,920 31,250 98.9 %
St. Paul 30,425 30,425 100.0 %
Phoenix 30,300 31,000 97.7 %
Cleveland 30,100 31,535 95.4 %
Atlanta 29,830 30,780 96.9 %
Dallas 28,840 30,240 95.4 %
Miami 28,450 29,560    96.2 %

Total: 973.6 %

(a) The average: The figures in column (3) total 973.6%.

973.6% ÷ 10 = 97.36% or 97.4%

(b) The median: If the data in column (3) were arrayed from high to low, the midpoint would be located between
Philadelphia’s 97.5% and Milwaukee’s 97.2%.

97.5% + 97.2% =194.7%

194.7% ÷ 2 = 97.4%

7. The percent change in the ten city average from 1990 through 1996  was 0.4%.

(97.4% - 97.0%) ÷ 97.0% = 0.004123711 which is approximately 0.4%.

8. The percent change in the ten city median from 1990 through 1996 was 0.4%.

(97.4% - 97.0%) ÷ 97.0% = 0.004123711 which is approximately 0.4%.

9.
(1) (2) (3) (4) (5) (6) (7) (8)

Bus Operator Total Percent Effective Number Avg.
Salary Increase Dates* of Monthly

1990 1996 1990–96 1990 1996 Months % Increase

Washington, D.C. $28,130 $32,130 14.2 % Dec. Jan. 61 0.23%
Philadelphia 27,570 31,570 14.5 % Jul. Jan. 66 0.22%
Milwaukee 27,235 31,235 14.7 % Aug. Dec. 64 0.23%
New Orleans 26,920 30,920 14.9 % Dec. Jan. 61 0.24%
St. Paul 26,425 30,425 15.1 % Apr. Aug. 64 0.24%
Phoenix 26,300 30,300 15.2 % Dec. Jan. 61 0.25%
Cleveland 26,100 30,100 15.3 % Jan. Dec. 83 0.18%
Atlanta 25,830 29,830 15.5 % Jan. Jul. 78 0.20%
Dallas 24,840 28,840 16.1 % May Nov. 76 0.21%
Miami 24,450 28,450 16.3 % Jan. Dec. 83 0.20%
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Answers
1. The percent changes in the Consumer Price Index

were:  (a) 54.7%, (b) 18.8%, (c) 10.2%, and (d)
11.5%. 

2. Using the 1995 and 1996 average annual CPI, we
find that the percentage increase is 2.9%. Using the
CPI’s for December 1995 and December 1996 pro-
duces an increase of 3.3%. During periods of rapid
inflation, using monthly data to calculate the percent
change in the CPI will always produce higher
increases than those derived by using average annual
data. However, in periods when the rise in prices is
slowing, the reverse will be true. In such instances, the
percent changes produced by using the monthly CPI
will be lower than those arrived at by using the
annual averages of the Consumer Price Index.  

When trying to decide whether to use monthly or
annual average statistics for the CPI, it may be helpful
to consider that since monthly data are more current,
they may also be more relevant to your collective bar-
gaining situation.  

3. The answer is true. The selection of a base year for
any index series is essentially an arbitrary decision. In
the case of the Consumer Price Index, the average of
the years 1982–84 are currently the base year, but in
the past, other years served as base years. 

4. 1987–96 1990–96
U.S. 35.7% 19.5%

Baltimore 34.5% 17.7%

Boston 38.5% 16.9%

5. False. Each index point change in the CPI is not the
equivalent of a one percentage point change. The only
time each index point change is equal to one percent-
age point is when measuring the change in the index
from the base period to some subsequent point in
time.  

6. No. The percentage changes exhibited by both
indexes over similar periods of time would be the
same. 

7. The increase in the CPI measured from June through
September 1996 is .65%.

Chapter VI:
The Consumer Price Index (CPI)
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Answers
1. The constant dollar salary for 1989 is $22,023,

(($27,000 ÷ 122.6) x 100), and the constant dollar
salary for 1996 is $21,415, (($33,000 ÷ 154.1) x 100). 

2. The real percentage change over the period was -2.8%.  

3. No. In its present form the problem cannot be solved.
The reason is that the CPI given for 1981 has as its base
1978, while the CPI given for 1988 has the average of
the years 1982–84 as its base. Thus, if the hourly rates
were converted into constant dollars, then the real
hourly rate for 1981 would be in terms of 1978 dollars,
(or purchasing power), while the 1988 real hourly rate
would be in 1982–84 dollars. Always be sure that you
are using CPI’s which have the same base years.  

4. False. The gain in real salaries cannot be found simply
by subtracting the total increase in the CPI. The gain in
real salaries can only be determined after the current
dollar salaries have been converted into constant dollars.

5.
U.S. CPI Salary in

Annual 1982–84 1982–84
Year Salaries as base year Dollars

1986 $27,000 108.6 $24,862
1987 28,000 112.5 $24,889
1988 29,000 117.0 $24,786
1989 30,000 122.6 $24,470
1990 31,000 129.0 $24,031
1991 32,000 134.3 $23,827
1992 33,000 138.2 $23,878
1993 34,000 142.1 $23,927
1994 35,000 145.6 $24,038
1995 36,000 149.8 $24,032
1996 37,000 154.1 $24,010

6. The correct answer is (c). When current dollar salaries
are converted into constant dollars by using the CPI,
they are being adjusted for inflation and are thus being
converted into dollars that have the same value.  

7. The percent change was a total of (-) .116%.

($24,010 - $24,038) ÷ $24,038 = 
(-) 0.001164822 = (-) .116%

8. First convert salaries to constant dollars.  
$35,150 ÷ 119.7 X 100 = $29,365 for both cities for
1988.

$45,000 ÷ 158.0 X 100 = $28,481 (New York, 1996)

$45,000 ÷ 156.8 X 100 = $28,699 (Chicago, 1996)

Next compute the percentage change for each city using
constant dollar figures.

($28,481 - $29,365) ÷ $29,365 = (-) 0.0301 = (-) 3.0%

New York City Chicago
1988 $ 29,365 $29,365
1996 $28,481 $28,699

Percent Change: (-)3.0 % (-)2.3 %

Chapter VII:
Measuring  “Real” Income
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Answers
1. Your salary as a percentage of the budget in 1990 was

91.7%. This was calculated by dividing $30,000 by
$32,719.

2. Your salary as a percentage of the budget in 1995 was
101.9%. This was calculated by dividing $38,915 by
$38,192.  

3. Your salary as a percentage of the budget increased
from 1990 to 1995 by 11.1%,  (101.9% ÷ 91.7% - 1
=  0.111 or 11.1%). Calculating the percent change
over time for figures that are already percents is no
different than calculating the percent change in index
numbers such as the CPI.  

4. True.  

5. Salary
Annual Intermediate as a Percent

Year Salary Family Budget of Budget 

1991 $33,000 $40,718 81.0%

1992 $33,500 $42,886 78.1%

1993 $34,000 $44,153 77.0%

1994 $35,000 $45,132 77.6%

1995 $36,000 $46,236 77.9%

6. The salary necessary to reestablish the 1991 relation-
ship would be $37,451. This can be calculated by
finding 81.0% of the budget for 1995, (0.810 x
46,236).

Chapter VIII:
Urban Family Budgets
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Answers
1. The most appropriate cents-to-points formula for

your bargaining unit is 1 cent per hour for every 0.2
point increase in the Consumer Price Index. This
ratio was derived by dividing 153.1 index points by
750 cents.  

2. The cumulative quarterly adjustments would be $.10
per hour for March 1996, $.16 per hour for June
1996, and $.21 per hour for September 1996. These
figures were derived as follows: 

March 1996:  152.9 -150.9 = 2.0

÷ 0.2 = 10 cents per hour

June 1996: 154.1 - 150.9 = 3.2

3.2 ÷ 0.2 = 16 cents per hour total
since December 1995.  

6 cent increase over March 1996.

September 1996: 155.1 - 150.9 = 4.2

4.2 ÷ 0.2 = 21 cents per hour total
since December 1995.

5 cent increase over June 1996.

3. The March 1996 adjustment would be $.06 per hour,
(152.9 -150.9 = 2,  2 ÷ .3 = 6.7 cents per hour). The
June 1996 cumulative adjustment would calculate as
$.10 per hour, (154.1 -150.9 = 3.2, 3.2 ÷ 0.3 = 10.7
or 10 cents per hour). However, the escalator provi-
sion states that the total cost-of-living adjustments
may not exceed $.9 per hour in any one calendar year.
Since the $.10 per hour due for June exceeds this $.9
maximum, the total June adjustment is $.9 per hour.
The incremental adjustment over March 1996 would
be 3 cents.

4. The loss in cost-of-living monies would be $.07 per
hour with the remaining 0.5 of an index point left as
an overhang. 

5. Since the escalator in this case is not triggered until
the CPI increases by at least 5%, your semi-annual
adjustment would be 1%, (6% - 5%).  

6. The figure the unit wants to protect is $7.50 per
hour. Convert this to cents and divide it into 150.5
index points to get the correct formula. The appropri-
ate cents-to-points formula for the bargaining unit
escalator provision is 1 cent per hour for every 0.2
point increase in the Consumer Price Index. This
ratio was derived by dividing 150.5 index points by
750 cents. 

7. The unit’s weekly salary is $300.00, ($7.50 per hour x
40 hours). The appropriate escalator formula, using
the unit’s weekly salary, is $1.00 for every 0.5 point
increase in the Consumer Price Index. This ratio was
derived by dividing 150.5 index points by $300.00. 

8. No. Theoretically, it does not matter whether the for-
mula is based on the hourly, weekly, bi-weekly,
monthly, or even annual salary rates. The adjustment
is the same. 

Chapter IX:
Cost of Living Escalator Clauses
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Answers
1. The SBU’s average straight-time hourly wage rate is $12.58 (weighted average). 

2. The average annual dollar cost of the SBU’s overtime is $68,894.37. This calculates to an average of $555.60 per fire
fighter. According to the sample bargaining unit, all overtime hours are paid for at straight time rates and part is paid
for at a premium payment. To simplify your calculations, you should break down the overtime payment into straight-
time cost and half-time premium. This has been done for the SBU below.

(1) (2) (3)

Number of Average  Annual 
Annual Cost Fire Fighters Cost  (1) ÷ (2)

Straight-time Cost
($12.58 x 3651 $45,929.58 124 $370.40
overtime hours)

Half-time Premium
Cost (1/2 x $45,929.58)  $22,964.79 124   $185.20

Total Overtime Cost $68,894.37 $555.60

3. The total annual dollar cost of paid holidays is $168,471.36. In the SBU, each fire fighter receives 12 hours of pay for
each of his 9 paid holidays. This means that each member of the unit receives a total of 108 hours of holiday pay per
year. The calculation is total number of paid holiday hours is 13,392 hours, (108 hours x 124 employees). To find the
total annual cost of paid holidays, multiply the unit’s average straight-time hourly rate by the total number of paid holi-
day hours for the unit.

This calculation will give you a total of $168,471.36, ($12.58 x 13,392 hours). The average annual cost of paid holi-
days for each employee would be $1,358.64, ($168,471.36 ÷ 124 employees).

Chapter X:
Calculating Compensation Costs



TH
E U

SE
 OF

EC
ON

OM
IC 

DA
TA

 IN
 CO

LL
EC

TIV
E B

AR
GA

INI
NG

X
: C

al
cu

la
tin

g 
C

om
pe

ns
at

io
n 

C
os

ts

28

4. The total annual dollar cost of paid vacations for the SBU is $114,226.00.  The cost of vacations is calculated by multi-
plying the total number of hours of vacation by the respective hourly rate derived from the salary scales shown below.

(1) (2) (3) (4) (5) (6)
Total Total

Number Vacation Vacation
of Fire Hourly Hours of Hours Costs

Classification Fighters Rate Vacation (2) X (4) (3) X (5)

Private
Step 1 15 11.10 40 600 $6,660.00
Step 2 23 11.65 40 920 10,718.00
Step 3 32 12.20 80 2560 31,232.00

Driver 24 12.80 80 1920 24,576.00
Lieutenant 18 13.75 96 1728 23,760.00
Captain   12 15.00 96 1152     17,280.00

Total 124 $114,226.00

The average annual vacation cost per employee would be $921.18, ($114,226 ÷ 124 employees).

5. The total annual dollar cost of the employers contribution for the SBU’s hospitalization plan is $408,600. 

(1) (2) (3) (4)
Type of Number of Yearly Premium Total Cost  to Employer

Coverage Fire Fighters Cost to Employer (2) x (3)

Single 13 $3,000 $39,000
Family 77 $4,800 $369,600
Total 90 $408,600

The average cost of of the employer’s contribution to the SBU’s hospitalization per fire fighter is $3,295.16, ($408,600 ÷
124 employees).
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6. The total annual dollar cost of the employer’s contri-
bution to the SBU’s pension plan is $513,477.55.
Pensions cost the employer 15.5% of the total payroll.
The payroll can be calculated by totaling the annual
salary cost and the annual overtime cost. This
amounts to $3,312,758.37 ($3,243,864 +
$68,894.37). 15.5% of this total is equal to
$513,477.55. An average of $4,140.95 per fire fighter.

7. The total annual number of hours worked by the
SBU is 257,920 hours.

8. The total average hourly base compensation would be
$17.52. The calculation is shown below.

Straight–time Earnings
Basic Salary $3,243,864.00
Overtime $45,929.58

$3,289,793.58
Fringe Benefits

Overtime 
Premium $22,964.79
Paid Holidays $168,471.36
Vacations $114,226.00
Hospitalization $408,600.00
Pension $513,477.55

$1,227,739.70
Total $4,517,533.28

To find the average hourly base compensation of
$17.52, you would divide the total annual base
compensation by the total number of hours worked
during the year, ($4,517,533.23 ÷ 257,920 hours).

9. The unit’s straight-time hourly rate would be raised
by $1.23, ($17.52 x 0.07).

10. True. When calculating increases in compensation
costs, the cost, (i.e., the base costs, as well as the cost
of any new improvements), of salary related fringe
benefits must be increased, (or rolled-up), by the
same percentage amount as the wage increase. 

11. The increase in the unit’s average hourly over-time
premium costs is $0.019. The average hourly cost of
over-time before the cost impact of the roll-up is
$0.26, ($68,894.37 ÷ 257,920 hours). 7.0% of this
total is $0.019, or 1.9 cents.

12. The average hourly cost of hospitalization for the unit
will increase by $.036 per hour. Since the employer’s
contribution to the unit’s hospitalization plan is a
fixed a monthly premium and not salary related, the
roll-up factor is not applied to the hourly cost of hos-
pitalization. Although the improvement in the family
coverage of $10 per month will only benefit 77 of the
90 employees, its cost must be averaged over the
entire unit as shown below. 

a. Increased Annual Cost of Hospitalization
$10 per month x 12 months x 77 employ-
ees = $9,240

b. Increased Hourly Cost of Hospitalization
$9,240 ÷ 257,920 hours = 3.6 cents per
hour.
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