
Purchasing Equipment for Public Works on 
Total Cost Bid 
W. M. HUGHART, Caterpillar Tractor Co. 

•THIS year, state and local government agencies in the United States will spend nearly 
a billion dollars on equipment for maintaining their vast network of streets and high
ways. And, so that 200 million U.S. citizens will get the most out of taxes they pay, 
the majority of this equipment will be purchased on competitive bid. 

For some time now, government officials and in particular engineers, public works 
directors, equipment superintendents, and others who work closely with heavy equip
ment have become convinced that buying the lowest priced machine meeting the speci
fications can result in high repair costs, excessive downtime, and less than anticipated 
resale value at trade-in time. That this situation exists in many governmental bodies 
all over the country can be verified by a simple perusal of equipment cost records. 

Table 1 gives an example of the difference in the cost of operating machines that 
were purchased on the same specifications. Note the wide variance in repair costs. A 
50 cents per hour higher repair cost results in $5,000 higher cost over 10,000 hours, a 
typical amount of usage in 10 years for a road grader. And, even if it costs $5,000 
less initially, what about downtime? A machine that costs more to repair is going to be 
down more of the time and consequently not available to do as much work. There is 
also resale value to consider (Fig. 1). The best indication of resale value is how much 
it will bring on the auction block. Comparing resale values on this basis eliminates 
any hidden discounts, sales gimmicks, or other procedures designed to make one ma
chine more attractive to prospective buyers. The selling price of a machine sold at 
auction is based purely on how much the bidders are willing to pay for it-how long it 
will run in its present condition or what it will cost to put it into working condition. The 
bidders know from experience what these machines cost to own, operate, and repair, 
and they bid accordingly. Records published by Forke Brothers of Lincoln, Nebraska, 
world's largest auctioneer of heavy equipment, show a considerable difference in the 
resale value of different makes of machines. 

One might ask, ''Why are government agencies not allowed to purchase equipment 
like contractors do?" Actually, almost without exception, the laws governing purchases 
by government agencies allow some discretion in awarding the bid. Such phrases as 
"lowest and best", "considering all factors", or "lowest ultimate cost" are common. 
Why then, is there so much emphasis placed on low bid? Who is really to blame for the 
tax dollars wasted on low bid equipment that breaks down under hard use? 

Some say the purchasing agent or county commissioner who has final responsibility 
for the purchase is at fault. It is claimed that these individuals are not familiar with 
equipment and rely too heavily on specifications, to which they reply, "Why don't you 
learn to specify what you want?" The elected official must also consider the publicity 
he will surely get if he does not buy on low bid. Newspapers are quick to inform the 
public on what it costs the city for a grader, a tractor, or a truck. But how often does 
one read a report in the newspaper about how much it costs to maintain that unit or 
what it is worth at trade-in time? That does not make very interesting reading. This 
information can hardly compete for newsprint space with war news, crime and violence, 
or even the society page. 
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TABLE 1 

REPAIR COST SUMMARY OF MOTOR GRADERS 

(Owned by a Midwestern State) 

Perhaps the blame should be placed 
on the engineer in charge of preparing 
specifications. He should know how to 

Type Unl·ts Average Average Total write a spec that will insure purchase Cost per Hour 
Age Hours of the kind of machine he wants. He 

A 
B 
C 
D 
E 

15 
24 

7 
29 
44 

15. 7 
11.8 
11.9 

5.1 
3.9 

14,008 
8,970 
8,405 
3,230 
2,555 

$3. 66 
$4,64 
$4. 59 
$4.87 
$4. 61 

can; however, he is not designing the 
machine. He must write a spec that 
will allow the best possible choice of 
several machines already on the market. 
Therefore, he must rely on the data 
printed on manufacturers' specification 

sheets that say nothing about how long the unit will last or how much it will cost 
to operate. 

How about considering the manufacturer in fixing the blame? Certainly, part of the 
problem originates with the manufacturer. It is a fact that some machines are "de
signed" to meet minimum specifications set by government agencies. These units are 
then built as economically as possible in order to minimize costs allowing the manu
facturer's distributor to price his unit low in a competitive bid. In an effort to mini
mize costs, shortcuts are taken that show up in premature failure of certain compo
nents. But can all the blamebeplacedon the manufacturer? What incentive is there 
for him to build a better unit for which he must ask a higher price, if the government 
agency continues to buy on low bid? 

Actually, most government officials know how to purchase in such a manner so as to 
avoid the problems discussed previously, but they are faced with a most perplexing 
dilemma. They can write tight specifications insuring the purchase of the specific ma
chine they want. But they are likely to come under fire from several areas, primarily 
from the supplier who offers a product that almost meets the specs and may perform 
equally well as the one around which the specs were written. And what encouragement 
is there for the one supplier of the desired machine to make his price competitive? So 
to avoid criticism, specifications are sometimes relaxed, allowing all suppliers to meet 
the requirements. The results are not difficult to predict. The risk here is getting a 
unit that runs well, right up to the end of the warranty period, and then turns out to be 
one of the most expensive machines anyone ever had on his hands. 

Many government agencies are making use of a relatively new purchasing concept to 
solve this dilemma. It is called "total cost bidding". The principle is quite simple. 
Equipment suppliers enter not only the bid price for the initial purchase, but guarantee
for a period of time (usually 5 years)-a maximum repair cost and a minimum repur
chase price at the end of the stipulated period. These guarantees are backed by per
formance bonds to insure that all provisions of the contract will be fulfilled. The bid 
award is made on the basis of initial price plus repair cost minus repurchase price. 
The lowest net cost is then the best bid regardless of initial price. Figure 2 shows the 
bid form used in a typical total cost bid. 
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Figure l. Used equipment auction values based on prices of machines sold at Forke Bros. auctions. 
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$ _ ___ _ 

Figure 2. Total cost bid form. 

The supplier is not responsible for repairs caused by accidental damage, sabotage, 
or abuse. Likewise, normally recurring maintenance items, such as fan belts, filters, 
tires, glass, and wire rope are not included in the maximum repair guarantee. In order 
to minimize downtime, total cost bid specifications can include a penalty for excessive 
delays in parts procurement. Repairs are performed by the agency or the equipment 
supplier. Accurate records are maintained and reviewed periodically by both parties. 

The total cost concept is being utilized by governments at every level. Cities, town
ships, and counties in nearly every state have purchased equipment on this basis-and 
not only road maintenance equipment. The City of Chicago has purchased refuse trucks 
and is considering applying the concept to typewriters. Several state governments have 
used this bid method and others are studying the concept. In 1968, the State of Maine 
bought a wheel loader and 9 road graders on this basis. Bid results on some graders 
are given in Table 2. 

Whereas the models purchased by Maine were priced second from low on initial 
price, they were low by a wide margin on a total cost bid basis. These bid figures cor
relate closely with actual cost records kept by the state. That is, records show a con
siderable variation in operating cost among the various makes. Florida recently pur
chased 7 loaders, 6 graders, and a tractor by total cost bid. 

Some branches of the federal government are using the total cost concept in an effort 
to evaluate all costs at the time of purchase. The TV A purchased 28 crawler tractors; 
Ft. Hood, 2 crawler tractors; and Ft. Sill, 4 graders, all on this basis. Actually, the 
Pentagon has had the latitude for some time to award contracts on a basis other than 
initial price. In 1947, Congress enacted an armed services procurement law allowing 
that the "award shall be made . . . to the responsible bidder whose bid . . . will be 
most advantageous to the United States, price and other factors considered." The Pen
tagon has lately been considering these "other factors" in what it calls "life cycle 
costing". 

TABLE 2 

BID RESULTS FOR SIX MOTOR GRADERS 

(State of Maine, July 1968) 

Bid Items A B C 

Net price, 6 units $120,000 $134,130 $106,000 
Repurchase guarantee, 5 years 75,000 72,000 No 
Repair guarantee, 10,000 hours 7,500 17,880 No 
Net total cost bid $ 52,500 $ 80,010 No 

D 

$128,310 
No 
No 
No 

Total cost bidding calls for 
some changes in purchasing 
policy on the part of some gov
ernment agencies. It some
times requires dogged persis
tence and superior courage on 
the part of public officials to 
use this bid system in the face 
of severe criticism from vari
ous sources-to stand firm in 
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their attempt to determine all of the costs of owning and operating a piece of equipment 
before the purchase order is signed, not several years later when it is too late. But the 
rewards are very real. First, it allows comparison of the various units offered on an 
even, equitable basis-Le., if the guarantee requirements are made mandatory. Just as 
the bidders are required to meet specifications regarding horsepower, weight, and me
chanical features, in a total cost bid they should all be required to guarantee their ma
chines. 

With depreciation and repair costs known in advance, budgeting and planning for fu
ture equipment purchases are made easier. Through the use of total cost bidding, the 
time wasted while machines are waiting for repairs can be reduced because equipment 
is more available for work. It will undoubtedly cause some reduction in the size of 
equipment spreads owned and operated by government agencies, and the resulting sav
ings can be spent on other projects. 

Buying heavy equipment on low bid is risky and often results in wasting tax dollars, 
unless the low bid is a total cost bid, because the lowest total cost bid has to be the best 
bid offered. Many government agencies across the country are finding this out and tak
ing advantage of this new bid system. 

The reader may wonder why government agencies do not all immediately begin pur
chasing on this basis, if total cost bidding has so much to offer. Resistance to change 
is inevitable. Any time you ask someone to change the way he has been doing some -
thing for years you arelikelyto have an argument on your hands. Some of the objections 
to total cost bidding have come from government officials themselves, usually due to a 
lack of understanding or appreciation of what this bid system can do for them. 

Most opposition has come from manufacturers and suppliers who have come to rely 
on low bid governmental business and have developed specific models to meet bare min
imum specifications with major emphasis on low initial price. Continued use of total 
cost bidding will inevitably result in one of two courses of action on the part of these 
equipment manufacturers. They will either build better equipment that will incur fewer 
repairs or lower the price of their existing lines in order to compete more effectively 
on a net total cost basis. In either case, the government agency comes out ahead. 

Regardless of the origin of these objections, it is important to be aware of them and 
to analyze each one objectively in order to fully appreciate the potential benefits avail
able to government agencies through the use of this purchasing method. The following 
points have been raised: 

1. "Total cost bidding is a gimmick designed to favor one supplier exclusively." 
The kinds and makes of equipment purchased on this basis disprove this theory. The 
repurchase guarantee is a unilateral agreement. The buyer at his option may (a) sell 
the machine back to the supplier at the end of the contract period under no obligation to 
purchase a similar unit; (b) keep the unit; (c) trade it in to another supplier; or (d) 
sell it at an auction possibly for more than the guaranteed repurchase price. He has 
complete flexibility in disposing of the unit with a base value established by the guar
antee. In fact, total cost bidding insures awarding the bids on a more equitable basis 
than does initial price bidding. With all obligations on the part of the buyer and seller 
spelled out in the specifications, there is no chance for foul play or dodging responsi
bility. Total cost bidding does show favoritism, in that it favors the machine that will 
operate most economically. It also favors the supplier who can provide the best ser
vice at the least cost to the owner. Contractors buy equipment with one major factor 
in mind-profit. They know that the machine costing least to own and operate will give 
them the most profit. Government officials may not make buying decisions with a profit 
motive in mind, but the same considerations should apply whether trying to make a 
profit or save tax dollars. 

2. "Total cost bidding results in higher prices paid for equipment." Usually this is 
true, if you are considering initial price only. But total cost bidding also considers re
pairs and depreciation, thereby resulting in substantial savings over the useful life of a 
machine. When it comes time to trade a machine purchased by total cost bidding, the 
initial price of the new unit will likely be less due to the higher resale value recovered 
from the repurchase guarantee on the first unit. 
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3. "There are too many loopholes in total cost bidding, allowing the supplier to 
escape from obligations made at the time of purchase." The performance bond insures 
the government agency that all provisions of the contract will be fulfilled. Specifica
tions also include provisions for arbitration in case disagreements should arise over 
the responsibility for certain repairs. 

4. "Total cost bidding is restrictive and eliminates competitive bidding." It does 
result in some risk on the part of the bidder but in no way restricts him from bidding. 
It merely requires bidders to state in advance the repair cost and resale value antici
pated on their machines and back up these guarantees with performance bonds. A sup
plier who is unable to obtain performance bonds for use in total cost bidding may not be 
in a position to provide sustained good service and performance on this type of arrange
ment. fu this way, total cost protects the government buyer from the supplier who is 
unable to back up his claims of superior machine performance at lowest cost. No one 
is in a better position than the bidder to anticipate these costs, especially where a new 
model is involved. fu effect, total cost bidding forces each bidder to evaluate the quality 
of his machine in terms of dollars and cents. 

At last government officials have found a purchasing method by which they can make 
a realistic comparison and award the bid on the basis of something more than initial 
price alone. More important, they can justify their actions and prove to the public that 
their decision to spend more initially will produce significant savings in the long run. 
Total cost bidding is now well established as a purchasing method. Just how widespread 
it becomes will depend largely on the courage of public officials to risk a little criticism 
in order to do a better job of purchasing equipment. 

Discussion 

IRA F. DOOM, Virginia Highwa Research Council-The paper may be assessed in 
terms of two general subject areas: a a theoretical reaction to the paper assuming 
no experience with total cost purchasing; and (b) some observations based on Virginia's 
experience in applying some of the concepts mentioned to the acquisition of motor 
graders. 

An initial reaction to the paper is that the basic concept of total cost purchasing for 
both private and public agencies is inarguable; i.e., there is more to the cost of equip
ment than initial price. From a conceptual point of view, total cost bidding is a method 
of purchasing (or selling) that will result in mutual benefits for the quality producer and 
the purchaser or user. 

The author is to be complimented in that he has made a real effort to define the ele
ments in total cost bidding. Specifically, he has mentioned initial price, parts costs, 
downtime, resale value, and labor costs. I would, however, like to comment on some 
aspects of the paper in light of attempts at practical application to state purchasing. 
Specifically, (a) in defining total costs the interest factor should be taken into account; 
and (b) total cost purchasing does not necessarily require awarding of the bid to the 
supplier that offers the lowest total guaranteed cost, because true total cost purchasing 
or bidding necessitates an evaluation of alternative methods of purchase (projected total 
costs of an award on the basis of lowest initial bid price vs lowest guaranteed total 
costs). 

Before a public or private agency can state that it is purchasing on the basis of low
est total costs, it must ascertain its overall costs under its current method of purchase
presumably lowest initial bid price. Confusion in this regard may be cleared up by re
lating Virginia's experience in total cost purchasing of motor graders. The Virginia 
Department of Highways was concerned that the lowest bid price was not the lowest over
all total cost (Mr. Hughart's point), particularly since it had applied this principle to 
tires and saved $150,000 per year over the initial price method. The Department of 
Highways therefore specified in its bid forms that the award for graders would be based 
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TABLE 3 

BIDDER A 
COMPARISON OF LOWEST GUARANTEED TOTAL COST BID 

INCLUDING AND EXCLUDING INTEREST 

Item Total Guaranteed Cost Total Guaranteed Cost 
Including Interest Excluding Interest 

Initial price $26,448.00 $26,448.00 

+ + 

Interest compounded at 4 $5,712.77 $0 
percent ($218 per $ 1000) 

+ + 

Guaranteed maximum $700.00 $700.00 
parts cost 

Total initial price $32,860.77 $27,148.00 

Guaranteed repurchase price 
at 5 years or 6350 hours, 
whichever comes first $19,042.00 $19,042.00 

Net bid price $13,818.77 $8,106.00 

Hours used, 5-year period 6,350 6,350 

Net costs per hour $2.1761 $1.2765 

on the bid that would result in the lowest overall total cost in the Commonwealth. With
out discussing in detail Tables 3, 4, and 5, a summary analysis of these tables shows 
that consideration of interest did indeed make the difference in practice in terms of 
which method of purchase resulted in the lowest overall total cost to the Commonwealth 
and also with reference to actual costs per hour. 

Succinctly, the lowest guaranteed total cost bid submitted to Virginia (bidder A) was 
$2.18 per hour vs the projected costs of the initial price bid of $1.88 per hour. In other 

TABLE 4 

BIDDER B 
COMPARISON OF PROJECTED TOTAL COSTS OF LOWEST INITIAL PRICE BID 

INCLUDING AND EXCLUDING INTEREST 

Item 

Initial price bid 

+ 

Interest compounded at 
4 percent ($ 480 per 
$1000) 

Estimated parts cost 
(28 cents an hour for 
12,700 hours) 

Total initial costs 

Estimated resale value 
at end of 10 years 
(9 percent of initial 
price) 

Net total cost 

Hours used over 10 
years 

Net costs per hour 

Projected Initial Price Bid Projected Initial Price Bid 
Including Interest Excluding Interest 

$14,591.00 $14,591.00 

$7,003.68 

$3,556.00 

$25,150.68 

$1,313.19 

$23,837.49 

+ 

12,700 

$1.8770 

$0 

$3,556.00 

$18,147.00 

$1,313.19 

$·16,833.81 

+ 

12,700 

$1.3254 



TABLE 5 

BIDDERS A AND B 
COMPARISON OF COSTS PER HOUR UNDER ALTERNATIVE METHODS OF PURCHASE 

INCLUDING AND EXCLUDING INTEREST 

Total Guaranteed 
Costs Per Hour 

Excluding Interest 

$1.2765 

Projected Initial Price 
Bid Costs Per Hour 

Excluding Interest 

$1.3254 

Total Guaranteed 
Costs Per Hour 

Including Interest 

$2.1761 

Projected Initial Price 
Bid Costs Per Hour 
Including Interest 

$1.8770 
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words, in this case, based on 12, 700 hours of use of 15 graders (the number purchased), 
Virginia saved over $50,000 by not using the lowest guaranteed total cost. 

More important, however, is that if interest was not used in the purchase evaluation, 
bidder A's bid would have been considered to be $1.28 per hour vs $1.33 per hour pro
jected from the initial price bid. In practice then the total cost bidding method pro
posed by Mr. Hughart would have resulted in a fictitiously low statement of costs and 
an improper management decision. 

I think that in view of Virginia's experience other agencies and managers should note 
the following in consideration of total cost bidding: 

1. Know the costs of operation under the current method of purchase; 
2. Include interest in the calculations; 
3. Compare results of alternative methods of purchase; and 
4. Do not accept "total cost" formulas until their implications have been thoroughly 

evaluated. 

I feel that Mr. Hughart has made a commendable effort to upgrade the quality of pur
chasing decisions of public agencies. This effort has understandably emphasized the 
seller's side of the ledger and in the interests of the taxpayers the method should be 
seriously modified before it is put into practice. 

In summary, I do not mean to oppose the use of total cost bidding (as a matter of fact 
I am all for it), but I do not think it should be used until a detailed analysis of costs and 
interests of suppliers has been conducted by the purchaser in question. I have tried to 
be helpful to that end. 

W. M. HUGHART, Closure-The State of Virginia and Mr. Doom are to be congratulated 
on the thoroughness of their evaluation of total cost bidding. Including the factor of in
vestment cost is an important refinement of the total cost bidding procedure, especially 
where bids show a wide differential in initial price. 

The bids received by Virginia emphasize a most important consideration in the use 
of total cost bidding by government agencies. Unless the guarantee requirements are 
made mandatory, comparison of the bids on an equitable basis may be difficult if too few 
total cost bids are received. Any attempt to compare a total cost bid with a conventional 
low initial price bid must involve certain assumptions regarding anticipated repairs and 
resale value. Evaluating a low initial price bid that includes assumptions against a total 
cost bid that includes specific cost guarantees may penalize the latter and thus rob the 
government agency of the real benefits that accrue from this bid system. 

Total cost bidding places all bidders on the same basis with respect to proving the 
true value of the machines they offer for sale. The real benefit of this bid system is 
that it enables government agencies to compare the true value of different machines at 
the time of purchase rather than leaving it up to experience, which may prove costly. 




