
balance the budget need to understand
that two events may occur:

1. Costs are transferred from the capi-
tal budget to the operating budget.

2. Such deferral may increase overall
fleet costs.

Regardless of its net effect on current
fleet costs, the deferral of replacement
purchases unquestionably increases fu-
ture replacement spending needs, often
resulting in growing and increasingly
unmanageable equipment-replacement
backlogs. There is also the tempting
practice to retain more units than re-
quired to supply substitute or short-
term replacements due to increasing
downtime with frontline apparatus.

Consider Direct & Indirect Costs
Many fleet managers tend to focus on

replacement planning based on budget-
ed costs because these costs are more
visible and easier to quantify; for exam-
ple: parts, labor, fuel, tires, etc. Indirect
asset costs are more elusive in quantify-
ing, but should carry significant consid-
eration, such as safety, availability, func-
tionality, and reliability.

Keep in mind when dealing with fire
apparatus, life safety issues are involved,
and not simply vehicles used to trans-
port people. Therefore, when consider-
ing replacements, remember that the fire
service has steadily improved over the
years and with improvements comes the
need to stay current with the appropri-
ate tools to perform that mission.

For most public fleets, replacing fire
apparatus remains tentative at best for
the obvious reason — funding. Pumpers
today may easily approach the $350,000
level; aerials may cost more than
$750,000. No matter the size of the agen-
cy, apparatus this expensive always

T
he economic theory of vehi-
cle replacement is a concept
that remains a standard for
vehicle replacement consid-

erations. The theory states that as a ve-
hicle ages, the cost of capital diminishes
and its operating cost increases. The
combination of these two costs pro-
duces a total cost curve and suggests the
optimal time to replace any piece of ap-
paratus is when the operating cost be-
gins to exceed the capital costs. This op-
timal time is usually not a specific fixed
point, but a range over time. Graph 1 il-
lustrates a flat spot at the bottom of the
total cost curve that represents the “re-
placement window.”

Deferring replacement purchases to
accommodate temporary budget con-
straints may not increase total fleet costs
immediately. If an agency has not done a
good job of routinely replacing equip-
ment in a timely manner, a temporary
reduction in replacement spending can
result in quickly increasing fleet mainte-

nance and repair expenditures.
Those officials who assume

that deferring replace-
ment purchases

is a good
tactic to

help

Replace vs. Refurbish
FIRE APPARATUS

The fleet manager’s challenge is to provide compelling

justification for replacement-unit funding. Refurbishing can

be costly, while purchasing cooperatives can alleviate the

time-consuming process of purchasing.

ECONOMIC THEORY OF VEHICLE 
REPLACEMENT
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comes under scrutiny when replacement
time approaches.

Therefore, the fleet manager’s chal-
lenge is to provide compelling justifica-
tion as he or she competes for funding
with other departments or agencies. A
fleet manager’s worst nightmare is lack
of a predictable replacement plan, as the
fleet manager has little wiggle room in
managing apparatus maintenance. A
convincing replacement plan, in which
replacements are automatic and easy,
would be the ideal condition.

Criteria-based replacement plans
generate the timing of replacement dis-
cussions. Some of these criteria are
mileage, hours of operation, age, new
technology, safety, fuel usage, quality of
the preventive maintenance program,
number of “runs,” manufacturer quali-
ty, driver skills (or lack of ), compo-
nents used, parts availability, and cur-
rent condition. Mileage, hours of
operation, and age are easy to quantify;
however, new technology, safety, fuel,
and maintenance efficiencies are more
difficult to quantify because these cri-
teria suggest future improvements.

Expectations play a part in these crite-
ria. Expectations are like insurance —
you do not know if you will need it. You
are in the position of having to convince

your financial people that improvements
in the future model have significant ben-
efits that either will improve safety and
operation or reduce expenditures. There
is general agreement the apparatus’ day-
to-day care and the quality of mainte-
nance and repair are the most significant
factors in determining how well the ap-
paratus performs and ages.

Many agencies typically rely on age,
mileage, hours of operation, condition,
or a combination of two or more. In
most cases, however, the fleet manager
is requested to provide additional justi-
fication to replace the apparatus rather
than relying on the “old standbys.”
From an administrative point of view,
most fire fleets use age as the first “cut”
in setting a replacement target. Table 1
illustrates typical age criteria for a
pumper and an aerial.

Once an apparatus approaches the tar-
get age, some or all of the other criteria
come into play. Table 2 contains a re-
placement matrix with quantifiable cri-

teria that can be used to develop a justi-
fication standard.

In reality, any fire apparatus replace-
ment represents two replacements. The
apparatus that goes out of service is the
older reserve. However, the new unit is
really replacing the front-line apparatus

AT A GLANCE
Criteria-based replacement plans

include the following elements:

• Mileage.

• Hours of operation.

• Age.

• New technology.

• Safety.

• Fuel usage.

• Quality of the preventive
maintenance program.

• Number of “runs.”

• Manufacturer quality.

• Driver skills.

• Components used.

• Parts availability.

• Current condition of the unit.

that has now moved to reserve status.
This latter case is where new technolo-
gy, safety, and fuel consumption are the
criteria that must be “pushed” and jus-
tified to finance administrators and
elected officials. For example, not too
many years ago, a 500-gallon per
minute (gpm) pump was the norm on
most pumper units; today, however,
1,000 to 1,500 gpm is more common.

Regrettably, the fire service standard
does not include objective replacement
criteria accepted universally among
the fire service, government financial
officers, and elected officials. Such cri-
teria would make replacements easier
to defend. The easiest way to begin es-
tablishing replacement criteria is to
survey similar agencies in size, geogra-
phy, and number of runs. However,
survey candidates should have credi-
bility with your organization’s finan-
cial officers and elected officials. An
agency may meet your survey criteria,
but a senior official may not have con-

fidence in your selection due to a par-
ticular bias.

Refurbishing Presents Obstacles 
Some agencies may consider refur-

bishment over replacement when capi-
tal funds are in short supply. The Na-

Table 1: Typical Pumper & Aerial Age Criteria

Type of Apparatus Age (Years) Age (Years) Total 
Front Line Reserve Years

Pumper 10-12 3 13-15

Aerial 12 3 15

Table 2: Fire Apparatus Replacement Criteria

Type of Mileage Hours of Avg.# Downtime Condition
Apparatus Operation Runs

Pumper

Aerial

Heavy
Rescue

The quantifiable criteria in the first row of this replacement matrix can be completed
for each fleet unit and used to develop a justification standard to replace appartus. 

Pumper and aerial units should typically be replaced after 13-15 years.



tional Fire Protection Agency (NFPA)
does provide NFPA 1912, a guideline
specifically covering refurbishment in
considerable detail. Use caution when
evaluating the cost/benefit of refurbish-
ment or updating an apparatus relative
to the cost of a new unit. Depending on
its scope, refurbishment may easily run
more than the cost of a new unit. NFPA
1912 does not recommend refurbishing
a unit more than 20 years old.

Refurbishment raises a number of
obstacles. First, refurbishment specifi-
cation is complex if the intent is to
bring a piece of apparatus to a new per-
formance standard. Additionally, the
complexity of installing new or im-
proved functionality requires an engi-
neering review. The OEM is best pre-
pared to handle this situation to ensure
your specification can actually work.

Second, a major refurbishment — ev-
erything except a paint job — must be
performed by the OEM. This process
entails developing the specification and
transport to the manufacturer’s location
for the work required, leading to a third
obstacle. In many cases, the time delay in
refurbishment is longer than building a
new apparatus. One obvious reason for
this delay is the teardown of the older
equipment. It is not unusual for a ven-
dor to take a minimum of 12 months in
actual refurbishment. Adding a mini-
mum of six months for specification de-
velopment, and the purchasing function
will total 18-24 months before the appa-
ratus returns to service. This means a re-
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serve apparatus must be pressed into op-
eration for that period.

Another consideration is satisfaction
with the apparatus manufacturer for
possible refurbishment. Why go through
the specification and bid processes to
consider awarding to a less-than-satis-
factory vendor? Obviously, rational and

quantifiable reasons for rejecting a spe-
cific vendor must be outlined.

Purchasing Process Takes Time
The purchasing function at best is

tedious and time-consuming. Dealing
with purchasing practices in a large
city bureaucracy often requires a mini-
mum of six months to develop specifi-
cations, go through the purchasing re-
view process, verify funding, advertise,
conduct pre-bid meetings, submit
change orders, awards, and obtain final
approvals.

Some of this purchasing process can
be short-circuited if the specification
and bid are already in place. In many
areas of the country, cooperative pur-

chasing arrangements are adminis-
tered by quasi-government purchasing
entities that follow competitive bid
guidelines. Unless the functionality re-
quired is specialized, smaller agencies,
or those agencies purchasing limited
quantities may find it more cost-effec-
tive to acquire units from a purchasing
cooperative. Federal GSA bids many
types of fire apparatus; if your agency
allows the purchase and the specifica-
tions meet your requirements, the
timetable may become shorter. Table 3
lists some pros and cons of this type of
purchasing arrangement.

Often, a cooperative purchasing agen-
cy will charge administrative fees that
cover the cost of developing the specifi-
cation and bidding. These fees may ap-
proach 1-2 percent of the bid amount,
so a $350,000 pumper may carry an ad-
ditional fee of $3,500-$7,000. These fees
may be negotiable.

Another possible disadvantage to a
cooperative purchasing agency is
working with another bureaucracy.

Even though the cooperative has al-
ready prepared a specification, received
bids, and awarded to a vendor, the
agency purchasing the new apparatus
must go through a specification re-
view, approval, and issue a purchase
order to the cooperative. If the specifi-
cation does not meet your require-
ments, you will have to conduct the
purchase directly. GF
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Unless the functionality required is specialized, smaller agencies may find it more
cost-effective to acquire units from a purchasing cooperative. 

Table 3: Pros & Cons of a Cooperative Purchasing Agreement

Pros Cons
• Specification developed. • May have administrative fees.
• Bids obtained, low-bid established. • Must work with another   

bureaucracy.
• Shortened purchasing cycle.

• May have lower price.


