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ABSTRACT ' T

COMPARISW OF METHODS FOR EVAI.UATING QWSTRUCTIQ‘I EQUIPMBNT

ACQUISITION

/v"/

.o G.H. BLUNDON
It is. the purpose of_this report to examine tie problems of

equipment acqﬁisition, wherein the following topics must be

-

reviewed: L .
I. Modes of construction eqnipnmn% acquisition
2, " Financial and non-financial factors involved in the

acquisition decision

3. wdys of evaluating moée of acquisition, both from an

economic and non-economic point of view. .

<«
e °

Purchasing with cash, financing through a loan, renting and

leasing are the four most ' comimon ways to acquire.construction

~equipment in North America. Each has its own advantagdgés and

dlsadvantages, both flnanc1ally and otherw1se, that ‘must be
carefully evaluated by the contractor before acquiring equlp-
ment. Maximizing the return on the equipment investment
involves ﬁbt only timing of the repiacement and proper equip-
ment selection, but also aetefmining the optimum mode of ac-
qu:.ass.t:.on. Choosing'the' correct mode depends .on several fac-
tors, 1nclud1ng work load, timing and amount of payments, re-
pair, maintenance and supply, cost of capital, risk, adver-
tisement, financial bosition of the firm, and so on. The op-

timum acqu151t10n strategy must be based on 'accurate estimates

-of revenues and costs which 1ncorp5ggte all of the factors

affecting the machine's rate of return.' A-key flndlng in this

report is that a well managed program of equipment acquisition

is necessary for the increased profitability and well being of

~>

the fimo ‘

~ . .
,
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. . The proper replacement, expansion and selectio

*I.T. INTRODUCTION
. \ K » N
/ \\' [

_There are four tmajor toplca which a cohtractor must be- fami-

liar with in the managemeﬁt of his equ:.pment'

I.  Replacement

2. ﬁxp?nsion . ¢

3. . Selection ' S -
4. - Method of .acquisition. ‘ | -

The replacement problem is related to the replacement of an
existing machine which has already been either partially or
‘ fully used by the, contfactor. The expansion prol;lem involves

the d9c1510n of adding equlpment to an exlst:mg fleet. Equip-

- ment ,selection deals with the problem of choice, wherein i

two or more piei:es of equipment are compared with respect to
certain technical and flnancz.al crlterla. The method of jac-
qu:Ls:thon J.nvolves the alternat:.ves between cash

flnanc; through borrow;ng, rental. or lease.

. truct:.on equlpnent is an economic necessn.ty or surv:.val in
" a flercely competltlve marketplace. T acqulslt:x.on strategy' Py
has- ‘a’ direct affect on the return on investment in equipment,
and. thus on the overall profltablht of the firm. This ﬂre-»

| port, ‘while ex ining certain aspecys of the other three ma-

jor topics which ect the ethod of acqulsltlon, will deal
with the ph:l.losophy of whefher’ to pay cash for the equipment,



A

. : -2 - : g

‘or to acquire it in some other way. - . _ e

- oo .‘ . “ N

In reviewing the existing literature and information on
equipment replacement, fleet éxpansion, selection and methods
of acquisition, there appears to be a serious lack Af any
comprehensive evaluation and comparison of the principal me-
thods available for analyZiég equipment acquisition alterna-
tives. It is the intent of-this paper to help to fegtify‘
this situation by fi;iing part of this void.

? , . #

»

., ' - N
- - . N —— h N e
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OBJECTIVES OF THE REPORT

AR L T
- * ’

Ao review recognized ways of acquiring cbnstruction/

equipment, through a literature survey and interviews

- with several financial institutions (Chapte.rs I and 2).

¢ 3

)

'_To" analyze the financial and non-financial factors

involved in the acquisition decision. Special atten-
tion will be given to the weighting of these factors
using multi-attributed decision making techniques

(Chapters 3 and 4). 3

To examine current ways of evaluating the mode of ac-
quisition of e_qﬁipment, both from the financial and
non-.-financiql point of view of the contractor (Chap- ‘

| . P

ter 4). ‘

o
¢ -

To determine the optimum technique of evaluating the

.mode of acquisition. This will be done through the

use of a case study (Chapter 4).

s

‘To +Wdentify topics to which further research work

must be directed (Chapter 5).
' / *

%
3



L4

g

. e N RT

TN P> e g e
&

ot RIS TS

TROAPARES

BRIV AL Mo i
5

e 4 X SR, s ¥

PR >

I.3 BACKGROUND . . A Lo e

s w

cOnstruetion is the largest~indus:§y in North America, and
machinery and equipment -account for a large portion of this
industry. 1In 1973, contractors bought, rented and leased an
estimated $5.4 billioe worth_of equipdent in the United States
(I4). According to the President of New York based Hertz
Equipment Rental Corp., rentals ofnconstructibd equipment
alope exceeded $2.5 billion ihb1975, and this-figure had
been'growing‘at the ;ate of nearly I5% annually for bhe:pre-

(1

/vi}ds decade. ,He sees this rate continuing into the I980's
8 . - . . .

Construction equipment sales and rentals‘in Canada reached ad
estimated total of $2.I billion in 1976, up from $I.9 Billion
in 1975 (26). Cdnstruction equipment leasing has become in-
creasingly popular in Canada, expanding at rates eatimaéed
between 30% to 40% annually.

! | h - | |
Of the money.expedded on eonsgruction-equipment in 1975, 5%
was lease financed. (47).. In the United States, the 6;ewth.of‘
lease financing has been even more dramatic, reaching an es-

timated I5% of total capital optlays in 1975 (3).

From these figures, it may be seen'that~the acquisition po-
li;ies of contractors are an important aspect in the cons-
truction indusﬁry. The saving of millions of dollara could
result through ‘the eatablishment of proper policiea on ac-
quisition. Depending on the type of construction the firm is
involved in. its profitability could be subatantially affected
by the method of aoquisitlon.
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.recognized means:

s\

The establishment of policies for acquisition of construction °

equipment is an ;mportggt category of;invegtment decisions

' in the construction ihdustry. The eoncept of acquisition

" involves the decisiqn to obta equipment through one of four

A

®

I. .Ca§h4purchase

2. Finance th;oug borrowing

3.  Rental ° i : .
4.  Lease. -

Each method of acquisition has its own advantéges and sad-

G@ntages, which will be examined in Chapter 2. A brief de-
finition of each acquisition method to be reviewed in this

report is inglﬁded in this section.

CASH PURCHASE ; \ ‘

4

. Ag the term implies, a cash purchase involves the use of

worklng capltal to acquire and own’ equipment. A purchase

requires an immediate capital investment of the full market
value of the equipm*ht.a With a cash purchase, the owner
acquires title to a machine and complete‘equity'in its

Equity in th@s context is the amount of money the contractor
" has invested directly 1n his equipment. He - is entitled to

certain deductions on income taxes, such as depreciation and

B
an invegtment tax credit. He must also pay fees and other
costs to fulfill the obligations of ownership.

A



" significantly higher than ownership costs, they are justi-
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FINANCE THROUGH BORROWING
) »
Eq:ulpment may also be acquired following the contractor s

successful application for a loan. Loans are ava:l.lable £rom
' ]

‘several sources, such as: ° .

Ie Banks and credit unions '
2. Private sources (individuale, partners, esnployees)"

'3. . Lending institutions (insurance, trust,gmortgage and

finance companies)

4. Government (federal and provincial)

As with the cash purchase, the contractor acquires title to

the equipment and a growing equity in it as the 1oan payments
are made. He is entitlea to deduct depreciation and interest

on the loan when calculating income for tax purposes. He can- '
not write off the payments on principal, s:.nce he is already
-deducting the depreciation expense. There are many combina-~ /

tions of interest and conditions ava:.lableo with a loan, '
several of which will be examined in Section 2.3. /

/
AN /

Rental in this report is meant to apply to the ahort/%:erm
‘'use of construction equipment. - Althocugh rental rates are

fied by the uncertau.nty and short-term requirements under

which all contractors operate. Renting serves a useful

purpose for the contractor under spec:.f:.c conditions, which

will be @xamined in Section 2.4 of Chapter 2, R ) / .

/
e
e
/
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Leaging construction equipment involves ca»pital‘.\ oxftlays in-
.a stream of payments similar to rental payments. However g~
the “be}riod of the lease is usually much ionger than the ren-
tal périé:d. Leases are generally written for a year or more.

For the privilege.and Sbligations of using the equipment,

- the contractor (lessee) pays rent periodically to the owner

o

(lessor). There are numerous types of Jdeases available in
.Canada, of which two/important -ones will be examined in '
Chapter 2. ’ Y )
o~ © e

*

I.4 CONTRACTORS ' ACQUISITION PRACTICES

Tﬁrough a review of ﬁorth American Construction Industry

. diterature, an attempt‘ was made ‘t<‘> document the attitudes'
of contractors towards  their rﬁethods of acquiring construc-
tion equifment. The results were varied, andt specific
guidelines were difficult to find. Each contractor exa-

-mined claimed to be using the'acquisition strategy best

7 suited to his specific circumstances, needs ‘and- resources.

I »

In the winter Qf I978, the National' Utility Contractors
Assoqiatién in the United States conducted a survey of its
members (28). Since the bulk of business volume for most
of the respondents was: ip trenchwork, contractors tended to
have heavy investments in éonstrpcti’on equipment. The sur-
vey grouped the ‘contractors into three categories according

to dollar volume of work:

g

»

A~ e it
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P , '"Number of
Firm size Dollar’ volume of contracts res_‘mn__derrt___g_
' . ' . » i
small _  less than $I million- I9 B
Medium $I million to $6 million I2I o
Large over $6 million 28 o

Medium sized firms reported hav:.ng an average investment in
equipment of approxmately $450,000. All contractors in-
dicated that an estimated 20% of their annual operating costs
could be attributed to equipment costs. Equipment acquisi-
’tion stategies varied considerabl;' among the .contractors.
From the total sample of 168, 70% reported that financing of

equipment from dutside sources was 'not used most of the time.

Small contractors were found to use financing much more.
often than large fir‘ms.’ 'Fifty p‘ereent of the smaller firms
financed their equipment, compared to only I5% of the large
contractors. Lease with option to purchase and long-term

loans were. tﬂe mqst common financing methods used to acquire
equipment for all firms regardless of size. Short-term

-

loans were used by f&w contractors. The average amount of

a

equipment financed was approximately $125,000,, which repre-
sented 30% of their equ:.pment fleets estimated current market

value. ) ' : .

]

.

Many of the contractors responding to the survey currently
1ease, instead of purchase, heavy equipment to avoid the

pétentially heavy financial burden and maintenance responsibi-
‘1ity of, pﬁrchasing. The overall ' survey ind:.cated that 80%
of the contractors reported leasmg equiment at-some- time.

i

Y

)
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The median annual lease costs for these respondents amounted

to $26,000, or 6% of the market value of their fleets. The
reasons reported for the use of equipment leases showed
cons:.derable variation within the total sample, and also

for firms of different sizes. The most frequent reason

expressed was to obtain -specialized equipment (27%), although

. large firms used this justification only 67% as often as

small or medium firms did. A desire to improve¥business
ratios was the next II‘IOSt\ common answer (I7%). The next

two responses were to test ne\:r equipment (I2%), and to
obtain a tax write—off advantage (II%). These responses
occurred in the small firms. twice as often as in mediﬁm-
sized firms, and five times as often as in large.firms. Six
percent &ndicated that leasing was used to fill short-term
equipment needé, while only 4% of the respondents leased

equil;nent to avoid obsolescence.

The results of this survey indicate that equipment acquisi-
tion policies vary considerably between large and small
firms. In most of the data, medium-sized fi'rms-cwere more
simjilar to the large companies rather than the smaller 'one.s,
however they did exhibit distinctive features of their own.
Smaller companies 'tended to have their principal officers
involved directly in the daily.field operations of the firm.
They had a first hand knowledge of how each i)iece of equip-~
ment was performing, and disregarded methods of record- '
keeping and écquisition analysis. ' Large firms had a more
specialized staff, as well as more financial resources.

Additional skills ahd time were available to use the more

systematic equipment acquisition evalu?tion techniques.
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Large firms were less susceptible to fluctuations in the
construction industry, ané were found to be able to main-
tain_a more consistent financial position.
A similar but more detailed survey was carried out among 209
construction firms across Canada in I979 (23). Nearly 50%’
of the respondents were in higé%ay/heavy construction, and
about half were based in Ontario.” The ‘average market value
of the respondents' equipment fleét was S$I million. In
total, 58% of the firms acguiréd some type of heavy equip-
mént éuring the past_year: On the average, 43% pdrqhased
outright, 35% financed, 1I7% leased and 8% rented part of
the equipment they acquired. . '
2

The. trend in this survey was based on making comparisons
with similar surveys undertaken in I978 and I977. From
Table I.I, all three surveys showgd that each year firms
whish leased or rented thelr equ;pment plan to do more over
the next two years. This indicates a posslblg trénd toward
leaging and renting. Renting was the popular method for
eprnslve pieces of equipment, such as cranes. Smaller
p1ecea of equlpment such as air compressors were purchased
with cash, as indicated in Table I.2.

. , J
‘ - o

Several dther articles contalned 1n-depth lntervxgws with

_contractors in Canada. Thelr reasons for each respective

method of AOquisition"vary.considerably and are included in

this report only as an indication of how diverse acquisition
. . . . i € .

policies may be. One contractor (22) with aﬁmgnnual work

| volume of $4 million, indicated his philosophy of paying

1
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TABLE I.I:  Trend of construction equipment acqudisition in’

candda owér the next two years (23)

. o More Same Less
Ao e .’“ﬁ}‘
o Purchase %/ 1979 21 52 27
‘ outright 1978 21 59 20
’ 1977 12 - |- 62 26
-' Finance . - . 1979 26 52 22
&~ I978 37 -46 I7
1977 16 59 25
. Lease : 1979 64 104 1%
1978 T4 124 24
1977 IO# o# S 3%
Rent ' \ 1979 o# 234 T#
’ 1978 TII# I74 84
) 1977 19 69 12

#Indicates actual numbers, all other values are

percentages o
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. - o cash for his equipment, and utilizing it to the full.' - '

peveral advant,aégg cited were:" a

;8 : ‘ - "
3 g' o ’ o ) \ o
‘ T I.. Same operator stays w1th the magh:.ne all the time, ,

for contz.nuous efflc::.ency *and better producta.v:.ty.

- ‘ . hd " ’
. ‘ x

> 2. The machine isq available when regquired, since not’
= dependent on others_as with renting or leasing.’
‘ S ) ' p * .
3. When work is slow and the equ:n.pment is owned outright,
. the loss is restrlcted to the basic opera‘t;.nq“'c%sts.
f -
. 4., " Due to his .u;n)ique policy of paying cash, this con-
— tractor -had an ‘extra option awai‘lable "to him. (}‘or
: ' a machine worth $I100,000. he often paid only 25%
k do;vn, and tﬁe.femainder,in a three to six month periad.
.' c This had the affect of cushioning the payments in
oo tme to earn revenue from the machine. ‘ v oL
- Equipneht would oniy be purchased if it could be utilized
' ' at -least IO months of the year.. The sﬁ:uatha;was care-
fully ana%zed and if certain acqu:.sz.t:.on factors could
. ~ not *)met then the equipnent was ‘not purcha,sed Such
. ) facto s, included: ‘ ~ y- ‘
. I.: .Dealer service. - qualit;r:, cost \ oo ‘ :
‘ 2. Maintenance costs ) ’
’ 3. - Company needs ‘ _
) ‘ —

4. Profit from resale "y . : .

S5¢ Economic life of equip‘nent
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Another contractor interviewed (20) with an annual work

volume of $5 million _indié:ated his feelings:towards pur-

chasing: ‘ Co. : ) .
I.. 'Building of equity in-a well-rounded fleet of machines.
+ b . “ .’ .
2. ' Know availability of equipment when bidding work.
\ ] - - , ‘.'
3.- Purchas:.ng the right kind of equipment helps cut

* C.I.abour costs on the job, and makes you more com

?

tltlve.

!

4. - Faster repa:.r work is performed by malnt;ﬁ‘ance

ta

personnel exper:.enced in dealz_ng with the.same unlts

.

from ohe project to another.

5. - . By purchasing used equipment, approximately 45% of
vthe original cost is saved, 'and someone else has

Had the time, to work out the defects.

"
"

6. If you have to rent, then 1t's obvious you need

that machine for your fleet.

An altérnate .view was found in British Columbia, 6 with a’
ﬁighway.-.coﬁtractor (20) expressing his philosofphy on the

advantages of leasing: . .

L

e .

FI:-‘:rreedom to have the newest and best equipment on the -

I.
market w:.thout having to commit large amounts of

cap:.tal.o
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When the leased equipment lia no longér required,
Back it goes to the leasing company. ' o

' | 3. Better to pay the penalty (amount depends on lease
A ’ I contract) and return idle equipment, than having to

" lose money spent in strdight purchase.
‘4. Leasing reduces threat of obsolescence. e Co

5. + ©Not concerned with equipment life - not involved - \

with having to write off the purchase over a cerjt:ain‘, .

. " time period.

6. Creates a favourable cash flow by paying equipment .

expenses as they accrue rather than all in advance

§

as'with a cash purchase.
AN \

7. . Provides another source of credit (enlarges credit
" resources). ‘ -~
. ’ . . \
8. Utilize expértise of engineering staff of lessor for
guidance in the selection and maintenance- of equi';p—
‘ment. ~ Q p - o,

¢ /

s « ¢

No reference was found in the existing literature as to

& the mé‘thodologies u'sed by individual contractors to eva- .
. , : lua.ij.e and compare the modes of acquiring construgtion"’ S
\\' " equipment. However,°some references do exist regarding
o ' %" . a normative approach that all contractors should use. .
‘ " with respect -to the econcu\nic evaluation of acquisition "
. A\ : ‘ o

o{‘ ° . ‘. w h-—__’l
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' These methods are explained in detail in references (24)"

-and (50), and are reviewed further in Chapter 4. s

‘tkractors cited in this-section appear to consider oi:her

- I6 - _ ' “

alternatives, there are basically threé methods:

-

t

I. “cash flow

2. . Net present value (NPV) ' - A
3. . Minimum attractive rate of return (MARR) : ~

r

4

o
My

‘3In terms of a non-economic evaluation, several con- .

factors along”witl'u financial criteria. However, no evi-
'dence was found of an actual method comparing the various
financial and non-financial- aspects of the acqulsltlon
problem. In. Chapter 4, both of these important . aspects
will be considered srqmltaneously through .the use’ of

multi-attributed decision making,. . L
’ ‘3 . * \‘

. Figure I.I contains a flowchart of the overall equipment

analysis prob"len'm. It provides a framework for the remaining

report, in order that the reader may keep in mind- how the

_ various pieces of the’ puzzle fit together.

¥

L)
i
o

Severai references consu-ited indicated the curgsory analysis
carrled out by.many contractors in determining the%opt:.mum » _ -
mode of acquisition. From Figure I.I, it may be seen that

‘the analys:.s proposed in this report is a r:.gorous one, and

should not be treated lightly. Selectz.ng the -correct mode - ' .
depends on aeveral factors, including timing and amount of ..

payments, work load, repair, maintenance and supply ‘bosts.

-
4



< J— . . }
T L ‘ -
. % ) ' =17 - - .
b inﬂérest rates, mflat:.on, taxation rates, cost of cap:.tal
w:isk, company advert:.sement, the fn,,nancz.al pos;tlon of the
© firm,- apd so on. The optmmm acqu:.sit:.on strategy must be
i £
based on accurate estimates of revenues and expenses which
- ihcorpgrat:e all of the pertinent factors affecting the
machine's rate of return.
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*FIGURE I.I: Contractors' . equipﬁe
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. . CHAPTER 2

2.% METHODS OF ACQUIRING CONSTRUCTION EQUIPMENT

It may not be difficﬁltﬂfor the contractor to select the
most suitable piece of equipment to satisfy his spec%fic
needs, but it is an altoythef different problem for‘ him >
to decide whether tolpurchase the machine with cash, or -
acquir-e‘ it by other means.: Tbe four recognized means of
acquiring equipment were briefl)} ldefin‘ed in' Section I.3.

The .objec):tive 6f this Chapter ié to examine in detail the
four methodé of equipment acquisition.

2.2 © ' CASH PURCHASE "
.This is the oldest method of acquiring equipment. il;he
contractor’giges cash for the machine, and the seller re-
leases his title to the buyer. Accurate records, effective
equigment'management and a businesslike approach to ;&hip~
~ment replacement and selection are the keys to. success for

the contractor who decides to purchase with cash ( I7).' By
keeping\accurate records of the profitability status of a"
piece of equipment, the contractor is in better control of

the major factors of ownership:

;

I. Hours equipment is in operation

2. ﬁqui_pnent productivity, performénce rgcords -

3. Depreciation o_f' ‘equipment" s market valuq : .

4, Salvage value | : '

5.  cost of repairs ’ *

6. Cost of administration, licensing, insurance- and taxes.
: . L =19 -

N
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Some contractors with enough worklng capltal find it o
ptofltdple to purchase a machine for a certaln progect, .
then sell it lmmedlately after the job is completed (8)

With new and used equipment prices soaring, the profit-
conscious contractor should not overlook this possibility.
The value of contractors' equiﬁmént iﬁ‘cbﬁtinually being
‘pushed up as inflation increases replacement costs (I5).

* Statistics Canada (48) reporteé that prices Q;‘constructiqn'
macbinery in I978 were I0% greater than in I§7;. Equipment
' prices are escalating at a faster pace than other areas of
construction. Over the past 4 yearé in the United sStates,.
machinery prices.have"increased'IO% annually; while other
construction costs have 1ncreased an average of only 8% .
annually (I5). In Canada, Flgures 2.I and 2.2 indicate the .
various increases in non-residential bulldlng and highway
construction costs respectively. Equipment increased an
average of 9I% from-I968 to I978. Figure 2.3 conta4ns a.

summary of cost increases in other construction areag, and

also in consumer goods.

i

1

There are many advantages of purcha?ing equipneﬁt in'.th ‘casﬁ.
It allows the contractor to do whatever he wants with the |
equipment. Flms that purchase equlpnent outrlght can take
advanﬁagg of accelerated depreciation methods., As wl;l be
pointed out in Section 3.2.2 and Table 3.2, th;-rapid write-

off of an asset can mean important tax benefits given the

time value of.money. A third advantage of straight cash pur-w

chase is the investment tax credit. The maximum allowable

credquls currently 5% of the quallfying 1nvestment, and

-~

" may be claimed only during the year that particular piece |

) .
: .
’ -
* ~ .
. ‘.
.
-

a
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FIthRE 2.I: Increase in non-residential building costs (48)

-~ ae

NON-RESIDENTIAL BUILDING COSTS Pl work index )
Source: Statistic Canada (1971 = 100 unless otherwise noted) /' 'T1 - 100

\ ‘77 - 1714
Lumberd k| \
lumber products inde; v
TV = 100 ¥,
Roofing ‘77 = 1808 Concreie & !
matenals index SR concrele products index 1Y
T1=1007 ‘71 = 100 R
77 = 2305 - ‘77 ~ 1873 X
. ] B rel ¢
‘ Net operating ;
2 Construction profit befory g
y oquipment costs index taxes (average
X ‘68 = 100 _ N::#-?—,:! otgroup ¢ i
- 77 =112 — surveyed) | 3
T '71.$23,917
‘76 $64,750 ° . B
Labor index
‘T1 = 100 Overall v
T? = 1954 const. costs mdex
2 F 7y ‘71 =100
o ‘77 = 1856
: L]
v ke For e 7 e e L e et i R F R I R T At o e R A R e e LA W P-4

+
1

iy FIGURE 2.2: Increase in highway construction costs (48)
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AGGREGATE PRODUCTION COSTS
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Source: Statistics Canada (1971 = 100 unless otherwise noted)
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of equipment is acquired. An example appears below (29):

\

Cost of eqlliment .......N........o’l....‘.o SI0,0000‘\

) 1
Investment tax credit .cececcecscsocsccomaces $500.

Income before capital °°§§ allowancé (CﬁG‘A.) $4,000.

C.C,A. 30% of cost of equipment ........ ..... _83,000.

Net income ....................;.....o....... $I,06b.

Federal tax (50%) ............o..o}...;....r. $500.

Allowable investment tax credit vieeeeecioeas $500,

Tax payable ......,..........;..........3_... nii

. { ]
The major drawback to cash purchase-is"the la;rge cash outigy
required at one point in time. The contractos, must examine
~ the effects of negative cash flow on the finapciai positioh '
of. the firm in the machine’s first year. If projected cash
£lows for the firm indicate little room for sinking large
sums of money into new equiﬁﬁ;nt, then alternative methods of
acquisition should be examined. The ultimate decision rests
yith the firm's ability to absorb large expenditures without
interfering with other cash requirements of the business. ,'
Section 3u2-é examines the usé of cash flow diagrams in ana-
l?zing the effects of a cash‘purchase.
f . .

There are other disadvantages to purchasing‘with caéh. It
hurts business ratios and bonding capacity. Because of the
tax'laws, a tendency exists to keep equip;ent longer than is
economical. Obsolescence can cut down a machine's competi-
tive value. Inflation makes the équipment cost more becaﬁse'
contractors:pay cash in ﬁigh-value dollars énd depreciate

and earn income with the equipment in dollars of less value.

<

S ' | A
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2.3 FINANCING .
Y)

Financing is the most common élternative to straight cash
purchase. ‘Accihiring Hew equipment by financing does not
deplete'the firm's cash reserves (equity capital). The
major advantage of outside financing is that the cash remains
available for daily working capital, which is important for
contractors that expérience seasonal slowdowns or other

-

income interruptions.

Ew;ry contractor has debt of some kind. Debt sei'ves to
increase the return on equity (leveraging), as long as the
contractor 'earns more with the money than he pays in inte-
rest. Relative to down payments and interest costs, leve-
raging can produce hiéh rates .of return. It permits the
contractor to undertake additional w\ork and increase the
firm's profit potential with eqaipment that he could not e
otherwise afford. -Growt:h is thereby possible with relati~<
vely small cash requirements. Stage by stage, as the com-

pany matures and assets grow, the possible sources of car -

pital expand. ‘ ' s . ;

2;\1 TYPES OF FINANCING 8 ) [

The five major types of loans available are: .
{ - b

I. Term loans - which are available thropgh many types

of ﬁnancial institutions specializing . in term len-
ding. Banks, finance companies, credit unions and

~

' acceptance comgani_es loan on commercial assets

t
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iﬁcluding l':ruildings, land and equipment. Terms may
be IO yéars or more, with floating interest rates.
Insurance, trust and mortgage companies also _lend‘

on mortgates on land and buildinigs. A term loan is’

a business loan with a final maﬁurity of "more «‘;tl';an
one year, repayablegaccordling to a specified schedule.
The payment schedule of the loan is usually geared

to the contractor's cash £low. ability to service the
debt. ’I‘ypic‘ally, the schedule calls for equal peri.o-'
dic installments. i

iﬁstallment loans - which are available through a
dealer 'or manufacturer, and differ greatly. Most
require at least a I0% down payment, an interest rate
generally "several points above the prime rate, and
are relatively short tem.ﬂiTh;a‘term of the install-
ment loan varies more than the other elements, lex-—
tending to four or five years in some plans. Most?
oftén, the term runs from one to threé years, depen-
ding on the useful life of the machine.

| N,

Demand -~ deposit loans - which are avail;ﬁle through
banks and are,less damaging to ratios ip financial’
statements tha}x term loans. Besides fipanqin equip-
ment, .they inc: ease bonding capacity. The demgan\-
deposit .(usually )'serve's as a- compensating balance
and also as a cash asset. 'The contractor may withdraw
from the deposit af:“any time .and pay extra interest

. on¢ the outstanding debt. This type of loan is .

N -

”~

I3

pro—s.
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1 3 . ' . particniarly attractive to growth—éoai contractors
)‘with a problem in bonding"capacity.

4. .. Conditional sales loans - are loans where the seller
of the equipment retains title to it until the con-
tractor has satlsfled all the terms' of the contract.
The buyer signs a'condltlonal sales contract securi- |
ty agreement under which he agrees to make perlodlc\
1nstallments to the seller over a specified perlod
of time. The seller receives a down payment and. a’
promissory not% for the balance of the purchase price.

. , The note is secured by the contract, which gives the
selier the authority to repossees the equipment if «
the buyer does not meet all the terms of the contract.
‘ . The seller may either hold the contract himself or ‘
\ | sell it, simply by endorsing }t, to a bank or finance-

- company. -- - ce e ” > o

- 5. . Chattel Mortgages'- are loans where title to the
e equipment remains with the contractor (borrower).
A chattel mortgage is a lien on property other than
“ s . real estate., Generally there is little other dif-
| =~ ference between condltlonal sales contracts and
. chattel mortgages. Interest rates are also agproxi-
@ately the same. ‘
~-All loans Btlll enable contractors to use tax advantages ’
fully. In additlon, 1nterest payments on the loan are tax
~de&uctible. The 1nvestment “tax credlt appl;es and should
be''considered when plannlng a repayment schedule.

Dhaliie' 3
I
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Ay disadvantage of borrou'/i"ng is that current equipmer{t\ needs
are financed with long term credit. " The financing ties u;; -
~ lines and sources of cred:.t that could be used fog other -
ventures. Equipment payments frequently must be met reg'ard—
Eless of the machine' s use, which may change completely from
one season to theonext. Arrangements may have to be nego-
tiated which tailor thel contractor's paﬁents to high. income
? peri'ods. e . ’ e - ‘
Lehd:.ng 1nst1tut10n's that supply money for equlpment do their
best to make sure they don't lose 1f something goes wrongd.
They often requ:.re 20 to 30% downpayments and/or’a conipen-—
sating balance that ' is. released when the 1dan is paid off. .

!

These precautlons insure that it will not be worthwhile for

o

the coqtraétor to abandon the equlpment. I'ans can last
up to, 80% of the l::.fe of the equz.pnent.

* Usually an insurance company can offer the cheapest loan
{ . ) .

rate8, but they often require extensive rights and liens.

‘Banks are the most convenlent"source of money to contractors.

»
Because of the risks and unpredlctablla.ty inherent to the

‘construction 1ndustry, and the llm::.tatlons banks J.mpose by
the:l.r lendlng policy, most contractors llke to leave part
of the:.r bank credit ~rlines open for exnergenc1es. Table 21
summar:.zes the preferred funding sources of the Canadian

construction flrms contacted in the 1979 ECR survey (23).

<+ . The preferred repayment plans are contained in Table” 2.2.J

¢ ~—

(Y
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TABLE 2.I:
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Pgefefrea funding sources’ (23)

Banks/trust

TABLE 2.2:

!

Preferred loan repayment plans (23).
- tion of the terms refer- to: F:Lgure 2.5 and ensumg

|National . Manufacturer's$ Other
companies finance credit : | .
companies companies
7% ’ :
' -67% - + H
e [ P i A e
S , T 5% T—=3%— 1 7%
I979{1978(|I977|1979|1978|1977 |1979|1978 [1977 1979"19i8 1977
~.
° é

For évdefini- -

- discussion. -
Straight ' ,
_ 60% c
‘Rehéal-
1 chase . Low
pur4o% Skip |Declining| _.down . ather A
' I6% |payment payment %
| 16% I3%. ‘
1978 1978 1978 1978 * | 1978 1978
6I% . 39% I6% I3% 13% 5% °
1977 1977 1977 1977 1577 1977 -
64% 4T% 21% 15% I2% 5%
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tions. The reasons for this are many.. The construction

B
PR s

Constructlon contractors in search-of a loan may find a

w1despread resxstance by banks and other lending institu-

:( -

;ihdustry by nature is a high risk industry. Poor ﬁeather,

labour unrest, unknown soil conditions, complicated'erection
methods and other similar factors are responsible for this

risk. Because ‘'of the .risk factor an@ the basic nature of

-the industry, .some lenders doubt the likelihood of repayment,

and consequently decline the loan application.- Some con-

) -
tractors are refused loans due to a lack of collateral such
as land, buildings or-other equipnent with which they could

use as security for the repayment of a loan. If the con-

\tractor does have some collateral the lenderﬁtooks gfl—

tically at its marketability - how much it would be worth
in the future. should the'bo;rower default on his payments.

A

-%
There must be a mutual feeling,of trust between the &on~

tractor and~lender. - This can be developed through freqeent
meetings between the two, where frank and open discussio

are held.: Some lenders require the contractor to submit°e
financial report, including en audited annual report.

Interim financial reports might also be required quarterly.
fhe lender may also request contract status reports, which
are fqndamental to understanding the financial condition of
the contractor. @Gontract stetus’reports show what is occur-
ring on joﬁs in progress, and provide a. good opportunity for
the contractor to demonsératesuccessful perfqrmance;

»
-
o

v/
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2.3.2  FACTORS‘AFFECTING THE LENDER'S DECISION

It is helpful for contractors to'knowxmore about the way
léndin; institutions look at a financing transaction, and to
stﬁdy the factors thatuhelp them reach a degiéion. In thip .
way, 'a:firm planning to seek financing would be ‘able. to ,d
analyze itself from the perspective of the money source.

Thée major factors lending institutions examine are:

I. History of borrower \ ‘ ‘

2. Management strength and capablllty (past performance)

3. Length of tlme in business and experience . - °

4. Availgbility of facts and figures ) . /

5. = Market reputation and integrity

6. Stability of company and commitment of the owners v

7. Ability to service the debt (pay interest and'rétire
the loan on time) .

8. Marketability of collate‘glQ (durability, useful life
and resale value) - .

v

9. Financial statements - trends in

a) current assets
b) current liabilities S
'p)- wptkfng capital _ ; '

. ‘d)’ non-current agsets | -
e) non-current liabilities

"f) total debt
g)” net worth B -
h) Eash flow status - ’ '

"i) source and application of funds.,'
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‘An example balgnce sheef is contained on the following
page. B & G Construction is obv;ously‘a profitable company
with a healthy capital position. Working capltal (current
asgets less current liabilities) is $373, 000., with retained
earnings of $412,000. However, the bank will look more
closely a£ this particular statement, and conclude the
"following: | |
L

I. cash - thch refers to the funds on hand and in the

bank,'is high. It should be used to reduce the

$260,000 bank loan, or be invested in short term

deposits which wpdld'earn a higher interest rate.

2. Accounts receivable ‘
Trade —‘which refers to uncollected billings for
combleted\snd‘appfoved contractual work. This large
figure indicates that the contractor needs to carry
out a éreatef-folloy-up os/his cellections:f'A d
~ .reduction in this account could Pe used to reduce the -
bank loan and interest -expense.
Retentions on incomplete contfac;s - which refers to
the holdback portion of the contract value. This
' : high amount indicates that the contractor has a g"
preblam clearnng up contractual work. The. contractor
R ) should place greater emphasis on ellmlnatlng deficien-
cieg, which would’release holdbacks and improve the
caéﬁany s cash flow.

N . ¥

3. . Inventory of equipment parts - refers to, repair a
_ spare pa?;s_faf equipment. The amount shown is not \
. . : . { - '
. y ), . ‘\ s . M
.» . ' - ~

. N »
P . - - 1
o - . . : g . -
PR . . R R N o o 1 N - N A N N
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i : L
o B & G Construction Co, LTD. g
s 3
Balance Sheet As At December 3I, I979
]
. Assets ' : Do
A . ' Current Assets
;. ' caSh ‘.a...............-............n..-.-.- $125 000
- Accounts receivable ‘ <
Tr.ade .........-.......-,I......O.Il..... 523,000.
. . , : Retentions on incomplete contracts ...... 322,000,
o Inventory of equipment PartsS cceeesssssscccs 56,000.
'E ‘ Costs in excess of billings on uncompleted
% - " contracts ....‘.I‘.l...ﬂ..‘..l“.‘.?..l...l‘.. 415'000.
; . Prepaid expenses ............gf.g%.......... 6,000.
e . ~ SI,457,000.
j X Fixed Asgsets o , V
‘:f (’ . Land and b‘lilding l....IC..V.....I....I.O.‘... 125' o.-

‘Construction equipment ..eeccseccicccscsecs.. 385,000,
Less accumulated depreciation ........l.. 280,000.
Net property and equipment ........... $230,000.

e . L Y SI,687,000.

PO

’/// . , Liabilities
. Current Liabilities
/.' o Ban-k loan P @ 00 O S 9O P OO OGS OO E O LSOO T Oee D eSS Do $260 000

Accounts payable and accrued liabilities ... 786,000,
Incme taxee payabl‘e .-.I.....‘........'..Q. 38.000‘

SI,084,000.

mng—Tem Debt ..-..........................'-...-. IBS‘OOO
' $I, 269,000,

»

v

Shareholder's Equity

Ve

S .
v.;dm%?ﬁﬁm.-g‘?v et v e e

Capital Stock | 7 . ’
) Authorized - 5000 common shares’ of no par value
Issued and fully paid -~ 6000 common shares .’ 6,000.

o

-

418,000.

¢+ . $1,687,000.

Retained Ear\nings ....._..........."‘...t\.........' 412‘000./

-
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that large, however compared to the ndt book value

of. thé equipment, it is too high.

4. ' Costs in excess of billings - which refers to labour,
& material and other contractual costs incurred for .
work in progress, but not yet billed to the client.
The high figure of $415, OOO shows a serious problem.
A more detailed and constant review of work in progress
is needed, with the objective of billing earlier and
more 'jfreq:uent ly.
1 : ©w g X
. 5.\ .Accounts payable and accrued liabilities - which
\ ~includee§ amounts due to stuppliers for construction
' materials, wages payable, payroll deductions 'such as
- income taxes and unemployment insurance, and holdbacks
payable ‘to subcontractors. The amount of $786,000.
is hJ.gh and indicates that the contractor may not be

. , taking full advantage of suppliers' cash d:.scounts.

Changes in the contractor's debt structure are examined to
learn the makeup -and relationship of current and non-current
. liabilities, and in particular the ratio of total debt to

can create vulnerability. One of the most critical fagtors

net worth.’ A sharp increase in debt relative to net w<:>th
. in determ:mlng the contractor's elJ.gJ.bilJ.ty for a loan is
his cash flow status. Cash flow is defined as the net profit
after taxes, plus depreciation. It is the excess -of cash
-j.ncon;e over cash e@nsea for the .period under review. Net
. . prof:.t and depreciation are often used, since they provide
B the major source from which”lg debt can be retired without

altering.the structure of t}i_e agsets necessary to operat;.e

¢

FEYY OISO



L]

' bl 34 - .
ry /' ‘ . ’
the firm. 1In analyzing cash flow the lender is interested
“ in trends, including wilether the cash f;ow .is8 narrowing or °

increasing relative to debt due within one year. k

Special attehf:ion by the bank is also directed towards the-
“Statement of Changes in Financial Position" which pinpoint
" the depreciation figur:and the amount of cash generated by
the fim’s operations. It also indicates how the cash flow )

generated in the last year was utilized. ‘

™ - /
&

" It is important that contractors think further into the fu- |

ture in terms of their capital requirements. \ They must plan

as far as possible so that they can not onlébro;éct money

needs, but also position themselves to assure that these needs .

will be met. - This may be done 1n two ways.

I; Identify capii:al sources that are experienced with. and
have a commitment to the construction industry,

2. Manage the internal financial structure of the firm
so that the lendér can cle'arly see that the contractor

is planning to accomplish objectives.

A period of growth is a time when most contractors experience
‘ lsevere‘ capital strain. New equipment must be achired.
additional facilities are needed, and the demands of an
expanding payrcll and overhead must be met. The contractor
.may even want to expand-by - acquiring another company. ; ;

" When the need for cash arises, it is usually urgent. However,

lending institutions do not react instantaneously.
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This is another reason why it is important to prepare in

advance by carefully analyzing the firms requirements and

H N
projecting its needs.

pd

7

2.3.3
N

While financial institutions rigourously evaluate all ‘pertfinent

SELECTI@N OF LENDING SOURCE

data relating to the contractor, the contractor can and ould

act in-‘a similar manner and carefully exan}ine the creddntials

of potential lenders. The selection of a financing institu-.

tion is as important as the terms of the agreement itself.

.The following list of selection criteria will prove useful

|
to any contractor: (3) (3I) (38) (23)

.4'.

’o

Look for a stable and reputable organization, pre-
ferably one that is familiar with the intricacies of .
Construction finanéing. and will likely be participa-

ting‘in equipment financing in the years ahead.

\

" Lender should appear willing to continue equipment

4
financing during tight money periods and construction

industry down cycles. ' ,
Y L ,

‘ ’ : AN

Financier must have sufficient resources to handle

additional reqi;irements.

Contract terms, conditions and ‘payment schedule must
be compatible with contractor's financial, ané
operational status. Figure 2.4 contains several

, ‘ {
popular payment schedules currently ‘avg,ilable.‘ :

I
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5. . Interest rates and financing costs must be competitive.

-
-

6. Beware of hidden charges and special terms such as
early- payoff conditions and premature tra&e—in.

'

7. Prior experience with lending institution.
8. Availability of insurance coverage. .
. L ' o ? o
. ' ) i \
S. Nearby location of institution. o

-~

2.3.4 .LOAN PAYMENT scrmw:_.gg“‘,

Not every contractor ha{s a steady year round volume of work.
Peaks, valleys and seasonal trends all but demands on cash.
Tying ﬁp bank lines can severely hamper cash flow or the
liquidity of the firm, when a seasonal slump puts pressure

on money needs.  Planning the method of loan payﬁént for
construction:equipment can save the pressures of times when
money supply is tight, periods of emergency or normal ’
nonproductive downtime wheﬂ the machine grinds to a halt.

For such occasions skip pairment loans may best serve the

' contractors needs. Under a skip payment plan, it 'is possible
to weather a change in the climatic conditions. Bad |
Iweather periods of the year can cause a major setback in
~some firms. For this- type of problem, np loan payments

are scheduléq dl.;ring of £ season months yhen equipment revenue

is light.

-
“Por. a piece of equipment destined to be a steady producer,
o -

0

I

[



FIGURE 2.4: Loan payment schedules

”

PR 2N P

=N

(=<8

e T T

A% 4
Aﬂklp paymeéts A
-
Equipment usage payménts _
% |
Cash conservation payments °
\ . ¥
1
Equal principal plug,inéerest payments
‘. C.\
/
Depreciated payments
e
: : J/ \_r/’
‘ - \
Equal payments with floating interest -

TR
e



ANy

Dy ey ALY e e WS

Svmten

— e e s

-
AL gt 2y e

B R S - A - e e e e e e e

- 38 - .

a’

' there is what ls termed equlpment usage payments. This

schedule provides the most comfortable payment plan, where
machine performance sets the payment scale.” The more the
machine is.used, the higher the loan payments become.
Conversely, during slack periods, payments lessen. The

“usage rate" is based on the number of*hours of operation.

One of the problems of - purchasing new equipment is that it

. m%y take six to eight months before the "bugs" are worked

out, ‘and the machine is operating at or close to peak :
efficlency. Cash conservation payments enable the contrac-
tor to make smaller payments while the equ;pment is being
assembled operators are being trained;, and the machine is
being broken in. 1This pyramid loan arrangement is comprised
of increasing payments, continuiﬁg at a higher level during
the equiiment'sAmathmﬁ production period. Then, as the
machine ages and more downtime is encountered, the payments-

decline also.

H
G

Another -method that protects he conéraggor'e cash flow

. against the uncertainties of the future is through equal
prznc;pal plus 1nterest payments. Under this plan prin-
.cipal payments remain fixed throughout the duration of the

contract. " As the principal is reduced, thevintereqt declines,

offering sharply reduced payments as the end of the contract
is approached. '

Slnce obsolescence and wear do not" have the same impact on
all equzpment, a depreciated payment loan can be“izslgned

to provzde steadlly dzm;nishlng payments over the duration
C / -
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of the loan. At the start, the contractor may be in a-better
pOSltlon to make escalated payments, which. mlght not be the
case later on when the equipment slows down through natural
wear and tear, and the capital cost allowance (depreciation)
is much lower with its attendant adyerse affect on cash flpw.
The(hncertainty of prime interest rates cén ﬁave a devas-
tating affect without some form of long range planning.
Minimizing such a financial problem is a floating interest
program with equal payments.._ This is not a common plan.

" Under it,'the dﬁration of the loan can be extended without
affecting the payments. Depending upon the prime interest
rate, extra or fewer payments may be required, but'sharﬁ
adjustments in the contractor's budégt are not necessary.
Figure 2.5 contains a graph of the Canadian-bank prime
interest rate from 1974 to 1979, fhdicating the affect on
the contractor if he took a la;ge loan in eariy I977 hoping
interest rates would stabilize. Instead, the prime rate
increased at a formidable rate. Some’ lending sources also
permit the cont{actor to switch from one method of paymeﬁt
to another. With a loan running from five to eight years,

<©

business and tax situations change. Flexipility in finagcing
b

is important under these circumstances. The contractor

must examine the many payment plans offered, and select the

optxon most sulted to his operation.

! LN
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:for-at least 60%-of its life.,oehé?kse it 'is rented or

- . » ° Lo
.

2.4 _ HENTING ) o P

A

Month-to-month rentals \"are generally . the best way to get
"~ a special piece of ‘equipment on a short-term project, “or to .
LI .
fill a gap created by a mechanical breakdown. Short—term’

rental should be considered to meet a tight schedule or to

2

mgke up for lo’st&ti.me, due to strikes or inclement weather.
Long~term rental rate's are lower than short-tetm rateus since
qrentél charges are based on a percemntage of machine utiii- ~
~ zation during the rental period. Long-term rates argy _"l-
culateod for each customer individually, based on the dealerts
aﬁalysis of the contractor's operatiaﬁs and required mainte~
< nance program. Rental rates aré based on I00% machine
utilization for an ext;ended rental peridd. Short-term rates
ousually assume 50% to 80% utilization and complete?yainte- &
r'lance.“_ An illuétra'give price ﬂ.}ist agndhgenéra-l cénditﬁrons for
one of tﬁe largest construction equipment rental comp\é'ni,esnin

!

Eastern Canada is included on the followinq tﬁree pages.

<

There are no uniformly established rental rates for cons-

R Vtruct.:ionn equipment. Several organ‘iza?;ions ‘publish {-;he;'.r own
recc'?mmended rental rate calculation formulae (5) (6) (I2) (39).
Bach tries to persuade' t}_1e contractor to uge its method of

calculation.. The unsuspecting contractor who does nc;:-.\

¢
analyze what each rate includes could be subject to severe

_financial consequgnces. This pkoblem will be examined in
s . {

&

Section '3. 6.

W .
-

¢

Moost contractors only own equipment they can keep working

L
*

L}
o

¥ "
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Ter JUIN 1979 v * une 1979 ) ’ .
Taun supetes 3 changements Rutes subyect to change without notic ', TEL.: (418) 628-8460
TALX DE SERVICE PAR GRUE
1€ CAPACITLS Y 'suﬁm
. MATETHL
, i 81v DESCRIPTION CAPACITIES ROOM |IR THIURE TEMPS | DOUMLE,
HCHT HOURLY TIMIEY LA
CRUES CONVENTIONNLE
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‘ . 3 P&H 101‘57 1;00 '{oﬂ %:,?) + 28 } sur l‘:(-ma::":‘ ; on n-ques:
1 A » 250 on \I" aema s/ On "‘(lﬂ('\
- . 1 [l ‘r'v‘\: ;:';“" o) Ton i I 20 1 e demande 7 oo eguest
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2 ‘Amencan 9520 200 Ton 290 + 100} 2 255 (0 27200 QHY )
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1 P&H 70Ton |+ S0 2 125 (0 ¢ 14200 159 00
\ L] B gl WY s 1) mw ) am) e
. on -+ .
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. rove on +
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2 Pettibone -.30 Ton 80 + 20171 7200 8100 90 (N
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B ] c:ovr cabine prvotante ;(”m 1 + 24 } 7200 ‘1o . onim .
. 1 Crame] swing cab T 4] oA o) 77 86 (n),
‘ 1 nail A0 lon w oot oy YL L
\ s 740 AVINY %
e 4 Pethibaine 18 lon o mf N 72w ALm
) 1 . """“',‘. }‘s’ ;Oﬂ W+ % } O3 2200 Bl -
. on 20
s , 1 Pettihone 12% Ton S6 I L L30 ] 2‘5. ::; ﬂ 88 ;‘: :::
. - . ":I. )gk}: sv{leMNl ;n:n."nm qnﬁuu-
i Cadvt § biton . ey 3 hrone trainame, ot ul
. Proets shatvles | mosnble de 4] - Smal ipiément do quatte 14)
- . Cows matelss d'-l‘- ".(::Lwﬂvd::’;:':u:%hd 4), )ﬁ'-W_ 23 % nus: :::::f" m;;t
I e A e o S | I e o e e
' . &u : J.. 'l:l::::\"mnh ! S om
‘ vabwm - dartglass porsasmel Do bt W T Arar] | T mew Ao ke wih o
¢ o el € acior - Mrtal bk, . J‘fc”‘:
. . frossinpe-Nooy . #ou 14) hoars e o
Tomnnl Srvdrauloges {Avant) - Hydrowle e T raw of the
7 . wwnch (Foant ctane witl be madde fur the
. - ~ v J, . Seepenstion reauased
' *
¥ - - . ’ '
- ~d
.) -
» - - ' . ’
" - ~ “ ! . B
. v X . . . '.N,,
. . [
* - ! ) :

R

S— 7y . - [ Ve e N .
? ("‘,‘\*_f:}"“: *r&m‘ Tuls o Lot o £, o ) N . , iy ~



[T

B s e s =

i , " GENERAL CONDITIONS OF EQUIPMENT.SERVICE AGREEMENT

=,

K

Armand Guay Inc (hereinafter called “the owner”) undertakes to supply to the customer, who agrees thereto, the serwce\descnbed on the face of the present contract,
subject to the conditions hereinafter set out .
SPECIAL CLAUSE 1 Except for any express stipulation to the contrary contained 1n the written tender, the present document constitistes the whole agreement between
the parties and replaces any prior agreement, written or verbal
HOURLY RATE 2 The “hourly rate” includes the services of one crane o@ tor and one apprentice, except for the four following categories, for which it includes only
one crane Qperator, a) conventional cranes of less than 35tons / b) all t 0pIC cranes / ¢) crawler cranes / d) tower cranes

. An he:tra charge u'ull be made for each additiohal apprentice at the basic rate of $16 mper hour, wheh requested by customer or Decree respecting Construction lndusuv
n the Province of
MINIMUM SERVICE ‘I'IME 3 For conventional cranes (crawlers or truck mounted), in lddlthﬂ to the time required for transport, rigging, installation and unrigging, a
minimum number of hours will be charged for each service order, as follows:
cranes of W00 tons and less 6 hours / cranes of 101 tons and over: 8 hours.

For telescopic cranes (truck mounted or self-propelied), the following minimum number of hours will be charged, including the time required for transport:
crane of 50 tons or less* 5 hours / cranes of 51 tons and over 8 hours

4 In addition to the service time there will be a su lementarv hourly charge for the time necessary to transport both ways, (including loading time), between the
owner’s business place to which the crane conce 1s attaiched and the jobsite, a crane similar to the one rented

5 Foreach dar of adverse weather, a tharge will be made for the tme effectively done by the crane, or for a minimum of four (4) hours each diy, the higher of the two,
°  plus addr}nonal ch;:gu to complete an 8 hours day for each man based on $18 00-an hour for each crane opemov and $16 00 an hour for each ntice, and pay for his
pension if applicable

ADDITIONAL CHARGES 6 In every case, there will be an additional charge at the hourly rate applicable for the cune concemed for the l& ired for the setting up, -~
ngging and unnigging of the crane and its ‘accessories

7 a) The cost of mnsporutuon of the crane operator and his helpers and the time taken (hereby at the rate of $18 00 per hour for each crane operator and $16 00 pev
hour for each helper, for their trips between .

1. The jobsite and the owner’s place of busme;s wheq the crane remains on the jobsite

2. The jobsite and their residence when the applicable décree respecting construction imposes similar charges on the owner in favor of employees requested to work
out of their place or resndence

b) The delivery, to the pobslte of the booms, counterweights, mats and other required accessories, also the del of any self~pcopellcd crane (rough terrain) where
the dmce is morehedthm ten (10) miles, the charge bemg based on the distance between the jobsite and owner'’s place of business to which the crane
conc 18 attac|

Straight-body trucks: $1 50 per mile trlvelled minimum $100 00 per move / semi-trailers: $2.20 per mile travelled, minimum $125.00 per move / low-bed, 3 axle and
special trailers- $3 00 per mile travelled, mimmum $150.00 per move The return of this equipment and those accessories will be charged for at the same rate The
: loading, when leaving and returning to owner’s business place is included in these rates

8 Bridge, ferry and autoroute tolls, the cost of weighing tickets, vehicle special transport permits and others permits, board and lodging of crane operators and helpen I
travelling expenses and traveliing time of employees (unless inCluded in the service rate) and other intidental expenses will be charged extr

BOARD AND LODGING 9. If nppl»cable, the customer shall pay the board and lodging of crane operators and helﬁn at the rate of $35.00 per person per day, including
Saturdays and Sundays, or at the rate of $125 00 per person per week where it is foreseen that their services will be required for more than 15 consecutive days, or the
expenses actually incurred up to a weekly maximum of $145.00, or more, when requested by the Decree respecting Construction Industry in the Province of Quebec.

OVERTIME 10 The customer shall pay extra for any overtime, determined as heretnafter provided of the crane operator and any helper, beyond the regular hours of
work, on the basis of a hourly salary of $18 00 for a crane operator and $16 00 for each helper. Such charge for overime includes saluues, fnn.e benefits, overhead and
other expenses and 15 1n addition to the regular service ryte for the crane, -

11 Qvertime shall be defined and calculated in accordance with the Decree mspectmg the Construction Industry in the Province of Québec and any other law,
regulation, collective agreement or other decree applicable to the jobsite where the services are rendered.

COMPUTATION OF TIME 12 A week shall'be made up of “five days” from Monday to Friday inclusive, comprising 40 hours from 8-00 a.m. to 4:30 p m or $-00 p.m.,
depending on whether the noon-meal break is of half an hour or an hour

A month shall be made up of 176 hours spread over 22 consecutive lar working days from Mondays to Fridays inclusive compnising 8 hours per day lrom 800 a.m. to
4 30p m or 5 00p m~ depending on whether the noon-meal break 15 half an hour or an hour

AP LICATION OF CONTRACT 13 The present contract shall govern any service performed on the jobsite described on the face hereof after the execution hereof.

UIABILITY 14 The customer alone shall be liable for any damage caused to the equipment concerned where such damage may be said to be due to a false mtemem or
Inaccurate representation about the nature of the work to be performed or the weight of things to be moved of lifted, or to wrong directions given by an employee of
customer acting as signalman or to any wrong move on the part of any other employee of the customer P
The cus:;:na shall furthermore save the owner harmiess from any claim by any third party for damage sustained by the claimant and caused as aforesald in the above
paragra .

15 The customer warrants that the soil, pavement and any structure of the jobsite or the neighbourhood can withstand the weight of the crane, ioaded or not and
moving ornot. as well as any vibration or shaking that may come therefrom
CAPACITY LIMIT 16 The customer shall never require the crane operator to exceed the crane’s recognized load capacity, to use other counterweights than those
supplied by the owner or to fasten or anchor the crane in order to lift a load exceeding the maximum weight specifred heren.
EXTRA PERSONNEL 17. At the owner's request, the customer shall supply all competent and rienced personnel required for the proper performance of the yennce
described on the face hereof, but such nj i remain under the custome(s sole responsibility and full control.
PUBLIC PLACES 18 Where the service 15 to be performod n a public place, tbe customer shall, at his own cost, secure in advance the necessary permnts from the
appropnate authorities and provide tratfic control on the approaches to the jobsite and install an adequate number of warning signs, fl and barricades.
INTERRUPTIONS AND DELAYS 19. The owner reserves the ng:t to mtem:pt at any time the operation of the concerned when he deems it advissble for the
protection of the persons involved or the preservation of the equipment and property, in which event the customer nor anyone shall be entitled to any
compensation in respect of such interruption
Should the service be hindered, interrupted or delayed by any mechanical breakdown or defect of the crane, by any accident, fortuitous event, act of God or other cause
brvond:heownerscontrol such as a strike, a labour dispute, the i sibility of ora in securing a replacement part, civil strike or some other such cause, the
owner shall be rel olhcsobhmimmderthemtconum the duration of s Wrme,htmvpﬁmdddnwuncmmswlhwmmw
dumdamageslrommeowm respect of any loss, including, withounesmcmu!gemr ity of the foregoing, deprivation of use of the crane, waiting time of the
customer’s employees, also similar clsyms by othev persons.
WAIVER AND RELEASE 20 The customer wiives any right he may have under articles 1674 and 1675 of the Civil Code and, more wﬁmlm claim he have
against the owner in respect of any delay or of any loss or demage, direct or indirect, a3 a result of the crane notbdmadmdhod\tunlo
. customer under this contract.:

The customer warrants the tensile strength and resistance of all lines, cables. accessories and parts anchored or tied to snything to be moved or lifted. !

mulmt‘oz"lmﬂ\ecmt'mmdlanmlnwmh;wmuwm&mm%:pwbtnmwlmmmmuw
i TAXES, INTEREST AND ELECTION OF DOMICILE 22 mcunammﬂlpavmymthatthemm contract mayyveriulo
. Any amount due hereunder shall bepayabkmthmthmv(lmdmm«thedauonmhthomkebptdormed Interest ot w%pgrmmakulnedmd

compounded monthly shali be payable on any amount remaining unpaid after such thirty (30} day period.

For the purposes of this contract, pursuant to article 85 of the Civil Code, the parties elect domicile at 1960, Bouvier Street, Québec.

S'tCIA‘%wons"ﬁ Faspecudwﬁsuxhuchvmhdl draghne, etc anddatmlchmlalw(z)mmudmthemwnudﬂnamwmhunadoforthe
. Preparation requ
v ; INTERPRETATION 24. The provisions of the present contract shall apply mutatis mutandis where the service of sny equipment other than a crane is supplied hereunder,
% . ¢ * -
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leased (16). This is a general rule of thumb within the
" industry and should not be used as the only factor in the

contractor's decision. Peurifoy {40) has developed an
equation which may be used to determine the "breakeven point"”
between purchése and‘'rental. The equation,shown in Table T3\,
gives the approximate number of hours of use per year for which
the cost of owning or renting the equipment will be the same.
An 'exaxﬁple is contained in Table 2. 3. Peurifoy's equa‘tion

- contains several assumptions, namely:

? ‘ ' R
I. ‘Normal working year for equipment consists of 2000
\ hours of operation. '
\
2. If equipment is used 2000 hours per year, 'then’ the
- - N
- most economical decision is to purchase rather than
rent it.
— - , ' '
3. " The hourly cost of owning equipment varies ‘inver‘sely
with the number of hours that it is used.
-4, Depreciation and investment costs are independent of
use, v ‘ .
5. Maintenance, repairs, fuel, lubrication, greising costs
vary directly acéqrding to equipment’s use.
» . —

6. | I-i‘st.of symbols and constants in equatjon:
" ' . | X ' ’ ) v
P.= delivered cost of equipment ‘ _ 1
S = estimated sal\;age value ’
'. N = number of years of useful life . o
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P = ratio of annual cost of maintenance and repairs °
divided by annual cost of deg;eciation \
(using equipment 2000 hours per year)

n = number of hours used per year -

factor equal to“p’if‘n = 2000
less than"p"if n = 2000 .

sum of annual cost of interest, insurance, taxes

[
i

and séorage expressed as % of P : : -

Q= facfor to be multiﬁlied by~original cost of
equipment in‘oréer to dete;mine its average
value during its useful life

D = depreciation

P-S

N Y

C = cost pei month for rehting equipment, excluding

costs of fuel, lubrication, labour
P = average cost per hour for maintenance and repairs
3 ’ ‘

fof .rented equipment.

9

Y

" There is a no explanation of how each constant was developed

or what it consists of. The reader of Peurifoy is left to
arbitrarily select his own numbers, and substitute thein into

the equation. -

‘ ' ')- [N
The formulae developed in Peurifoy's book .include the

following: =~ - T
a) Owning and operating - '
. ,
Maintenance and‘repgirs_= qDb - N
Investment = iQP

v ‘Cost per hour = D + gD + iQP . .
1 . n n n - o

\’

Depreéiation =P -8
w N

e
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‘b) Rentin ipment ; . {[ ’
C
1 t == .
Hourly cqst to rer\x 175
' . _pD
Cost of repairs =
3n
. L - & , pD -
Total rental cost per h01'1r I75-"- 3n

c) Equating owning & ;erﬁinq costs .

D,gb", iQP O ,.pD
n n n I75 3n

-

., 525 (D + gD + iQP) = 3Cn + I75pD

g,n _ 525 (D + gD + iQP) ~- I75pD

3C

According to Peurifoyvs eqﬁati;pn, from lTab|le 2.3 it is more
. economical to rent for less th 7 hours, and to purchase
the 35 tbn rough terrain c:r.:an‘e fhat will be used more than
I257 hours. .Table 2.4 sﬁnﬁﬁafiz’es the results of a sensitivity
analysis of changes in certain variables in Peurifoy's
equation. . The oﬁtcm sensitive to changes in the
value "N". Other variable c:hanges produced far fewer an

-+, dffect on the number of hours.
{

Peurifoy's relationships Q;t\e,as\'\ly justified when -

e:qamineéi closely. A more common sense analysis of the .-
rental / purcﬁase decision may be performed by the contrac-
‘tor using "break-even" production _theofy.
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A§%§§LE 2,3: Decision of,whether to purchase or rent 35 ton
rough terrafn crane using formulae from reference

‘ ' (40)
Assum on ' .
P = §170,000 . , Tl o= I8
! ' ’ .
S = $28,000 Q = 60%
K N = 5 years . C = $8,800.

>
-—
L)

p = 136,500+ 5 27,300 _ 0.96 _ B -5 _ $28,400.
28,400 ' 28,400 N

g = 0.90 (estimate)

Calculation ) b,
n = 325 (D + gb + iQP) - I75pD (Peurifoy's equation)
a ic . . .
_ 525 (28,400 + 25,560 + I8,360) - 4,771,200
' 26,400 ,
n = I257 hours



TABLE 2,4: Results of sensitivity analysis of

variables in Peurifoy's equation.

;—-‘:\

changes in

Variableg P é N plalilalec D n
case *103[ *103 years, % | % | % [ % *103] *103| hours
Base case }70 28 5 96| 90| 18| 60{8.8 28:4 1257
Variation in §[170 |35 s | 96| 90| 18] 60|8.8 | 27.0| 1213
variation in N|[170 |28 8 | 96| 90| 18| 60|8.8 |17.8| 923

JVariation‘in p[r70 |28 5 | 85| 90| 18| 60(B.8 28.4 1278

variation in 4170 28 5 | 96| 85|18 | 60|e.8 |28.4| 1229
variation in ifr70 {28 | 5 |.96| 90|15 | 60|8.8 |28.4| 1196
Variation in €170 |28 | 5 | 96|90 |18 60lrr.of 28.4| 1005
Variation in D|215 [36.5| 5 | 96|90 |18 |60(8.8 [35.7] 1583
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Contained in Figure 2.6 is a graphical illustration of the

breakeven point between renting the 35 ton rough terrain

‘crane or purchasing it with cash. The basic assumptions -

are listed below. For a more detailed description of break-

even production theory, the reader is referred to° Grant and

Ireson (24) or Anthony (4). ./ “
. g - 3
It
Oowning curve .
P-S MR 4P _E(P -S5), owning cost at "n" hours
N xn n n N xn

) of opergtion.
r . ¢
delivered cost of equipment = $I70,00b.

Wher‘e:
= estimated salvage value = $28,000.

S
- N = number of years of useful life = §
n

number of hours used per year.

MR= maintenance and repair costs per year =
$25,000 in year I (first I800 hours)

® 526,000 in year 2 ( IB00 to 3600 hours)

t=ta)‘:rat;e=5.0% ' U '

Renting curve

The data pi'esented was obtained from an equipment
rental company. The machine is rented “bave®, with

no operator or fuel costs included.
| 4
| , v

From Pigure 2. 6, it may be concluded that for less than
approximately 950 hours it is more economical to rent the

“crane, apd to purchase the machine if ‘it will be used more

than 950 hours. This differs aignificantly with the value-
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of 1257 hours found using Peurifoy's formulae, with its

somewhat vague basis., '~ . -

. |

Another popular rule of thumb in the construction industry
is "rent equipment that will be used less than one year". L

Again, this is a general rule to be applied with caution.

- Business consultants agree that contractors should have to

rent equipment periodically, otherwise they own too much
equipment. Some contractors who work all across Canada on
relatively short term projects prefer to rent equipment

locally, when considering the expense of transporting heavy

equipment long distances.

There )ar“: several other advantages in renting. It can-

improve business ratios since there is no major capital
expenditure. All rental payments are tax decnluctible. Modern,
efficient and well maintained equipment is most always

available. The contractor can use specialized or high capa-

city equipment and différent makes and moc:lels without building °
up parts inventories. Renting eJ::'Jninates or Qizab-ly reduces |
stoz‘age' costs, repair costs, and administrative owverhead.

It provides a hedge against ‘dis\pc_:sal J,ogéea on obsolete ,
equipment. Renting can increase estimating’ accuracy since

all but emergency repair and associated downtime costs are

coilected ‘and known in advance.

t
- -
. »
o @

- Table 2.5 contains the recent ECR survey results (23) for

c\a.nadian contractors' preferred rental sources. The key

factor behind the contractor's decision to rent equipment
or acquire it by scme othetr means is competitiveness. If
the contractor feels that he can pass on the high cost of
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TABLE 2,5: Preferred Rental Sources (23)
~ 1
; Dealer Rental Specialized! other Factory
5 o firms contractors| contractors| branch
¢
4
A .
3% 72%
6% ) "l
659 - 66%
57% ° A t
-.,,\ ‘” ¥
37%
. ‘.m 30% e
‘ i 29% 127% . .
Py . N
1 N v, ™% | 6%
I"ZQ 8 | ‘7779 '78;\"7‘4 129 {r78{'774{*79|* 781 77 |*79 } 78 |* 77

! Pérceptages may étytal more “than IOO'pei' cent because some
respondenta gave more than one answer

7
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rental to his cllent and still remalq competltzve with other -

contractors, then this may be gﬁé best mode of acqulsltlon
ﬁor hlm. , . . ' o ' »

[\

é .
2.4.I RENTAL-PURCHASE OPTION (RPO)
RPO is becdhing a popular acquisition plan amoné contractors
today. It is also the most disliked by rental firms, as it

interferes with their long term equipment planning. Using

RPO, a contractor can rent a new and unfamiliar machine and

tﬁEn;uif he likes it, apply most of hig rental payments to
the
the purchase price.

2.5 LEASING . o
4

. Lease’ terms last up to 80% of ‘a machine's useful Qife but

the type of lease, and not its.ée:ms, is the most important

congideration. Leasing contracts may be divided into two

categories: finantial and operatiﬁg (x1).

—
-k - . \A . .
2.5.I NANCIAL LEASING - Y

°

The primary objective of this type of lease is to finance

’the contractor's exclusive use of the equi;nmnt over its

effective life, allowing the asset to pay for itself as real
benefits are derived. A financial lease is ‘defined as a
éontragt under’ which the lessee (contractor)_aérees to make
a series of payments to the lessor which, in’total, exceed
the purchase price of ,the equipment. . The lease is thus

rchase:-price. Monthly RPO payméngg go as lqw as 3% of .-
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rigctﬁred on a “fulkﬁﬁéyout"‘basf%, which\means that the -
" total payment$ will return the cost of the .leased equipment
plus the lessor's financing and other‘expenées. Payments
are spread over a perlod of time eqpal to the méjor portlon
of the useful life of the machine. Durlng the lease, the
'cpntract is noncance;lable by either party.

Finaqsial leases are "open-ended", as opposed to the "closedfa%
end” leases typically found in automobile, truck and railcar
leasiné.' leséd.eﬁd leases are fixed in term and not truly
full payout in nature. "As with any lease, legal title to

the eguipment remains with the lessor, but under a financial .
lease thé benefits and incidents of ownership as examined in
“Eection Z.é (possession, u?e;,risk) are transferred to the .

lessee.

2.5.2 OPERATIONAL LEASING ' , % o

Operational leases mﬁy be defiqu as all other -leasing con-

) ;rac%s, and are cancellable by the lessee without.pe#nalty.
Operational Iqasing, or  "full service" leasing as it is also
térmed traditionally inVolves shorter term rental of equip~ .
ment for perzods cansxde;gbly less than the equlpment s

useful life. The lessor suppliés the equipment on a monthly ‘
or annual baszs to a number of successive lessees over time..
" The lessee afqnires the equipment for temporary needs and ;
" returns it to the. lessor, who will then lease it to others. ., \C i

[ L] Al

. -
+ . . » £
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. In contrast to the financial lease, the lessor rather than

i

the lessee bears 'all‘ the incidents of ownership and usually
absorbs most, if not all, the, ownership costs. _The lessor's
profit depends ‘on the demapd for the equipnent and a constant N
turnover of successive rentals. The operational lessor may ’
regarded as providing lessees with a eonvenient rental .

. ) a3
service, not an equipment financing service.

~
L) . 1

Depending on the requn.rements of the contractor, leasing
can offer a x‘i’umber of &advantages over other acquzsn.tion

methods. Of all the long term fJ.nanc1ng methods, leasing

\leaves the most cash for -other ventures and bonding capac1ty.

The timing of lease payments compared with the tJ.mJ.ng of

depreciation recoveries is where the main advantage of

. leasing lies. Leasing allows the contractor to save the

cash flow for other uses within the business. Lease
obligations do not affect b\}%es/a ratios as much as loans ‘ 4§
or dash™purchases. Leases are nreferred over other loans .
by most stockholders and lenders, particularly when the ‘ -
lease is cancel}pble or when the. balance ‘due cannot be , |
demanded by the lessor. '

v o .
Leasing permlts the user to equip hls Qrogects W:I.th specif:.c

. equipment,’ yet does not burden him wi€h- ~extra® equipment once

the project is completed.® Relative to purchasing, leasing
represents a temporary rather than a permanent commitment of
capital. Accokmting is aimpl:.fn.ed and direct ad;n:.mstrat:.ve /
costs are reduced. The contractor appears to avoiad problemd‘

already paid for obsolescence by the inclusion of ‘the dealer s

|
of obaoleaoence and’ dimpoaal of the equ:.pnent, but he has ‘ j
‘'safety factor. ' : o l
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With any leasing proposal, the contractor has many factors
to consider. One of the most important Factors is the .
overall lease cost. _In most cases leases are quoted 1n tems
~ cf a fixed rate per thousand (ie $22'per month per $I000 of
\ equipment cost). Leasing rates w:i.ll. vary éepending on whether
. payments are made in arrears or in advance, and on how often
they are to be made. The example in Table 2.6 illﬁ\s\;}trates
that there is a significant difference in fh‘e interest
charged, depending on the timirnig of payments (in advance or
in arrears), lease term (3,4,5, or 7 years) and on the

~ § . frequency of payment (monthly, quarterly oxr annually).-

.. It should be noted fha't lease payments in advance are alwaya
lower than payments in arrears. The reason for this is that
the flrst payment in advance isg, in effect, a down payment
‘to .the lessor, which immediately reduces the balance due.

A lower balance will reduce.the total interest element,
thereby reduéing-the.ovérall payment requireé. .

S 4
1 .

‘Another ma?.n 'concérn in evaluating a'lease is the effective

rate’ of 1nteresf implicit in the rental payments. The rates

-/ ' : charged by the lessor w:.ll @epend on a number of factors,

. ¢ . ;,ncludz.ng. “ ' ‘ ~ )!v o a
P - - ‘ . ' f

If . Rates charged by compet::.hg lessors

2. " Lease term

3. Lessor's cost of borrowed funds.

> Nature of the equipment o

.
|
\ ; \ .
N ,‘ ' L
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TABLE 2.6: 8ched1;le of to::al lease costs comparing advanced
' and arrears payment structures.under varying
lease terms and payment frequencies. L
Agsumptions: . Cost of equipment = $100,000
| Intéz:est rate = I2%
Payment Lease term Lease payments
Frequency | in years in advance | in arrears
i 7. 146,832 148, 260
Monthly 5 I32,120 13:;,440
4 125,136_ 126,384
) | '1I8,404 119,556
7 144,872 |- 149,212
Quarterly 5 130,520 | 134,440
i 4 123,664 | 127,376
‘ 3 117,048 | 120,552
. ) i
| 7.- | ‘136,948 | 153,384
Annually 5 | 133,845 138,705
4 ¢ 117,584 I31,692
3 III,522 124,908 .
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Longer lease terms lengthen the period in which the lessor ~
recovers the original investment. Consequently, there is an ‘
element of financial risk.

: s
'Generally,' the contractor can.determine whether a I:easonable
+rate is being charged. EsSeﬁtially the implicit lease rate
is the discount rate Whlch, when applied to the stream of

h lease payments,. will equal the purchase cost of the equlpnent

- being leased. The example in Table 2.7 1llustrates how this

can be done for a typical lease.

@

The overall lease cost should not be the only déciding factor f
between 1e_ase pla.nsdor’ ot:.her methods of acquisition. For
example, while the overall cost may be lower under a shorter *
term, the cash outfiow will be significaritly higher than

under a longer term arrangement. This might be of concern to

a cont'ractor with a cash flow problem in the early yeaz&of

the machine's service life.
1

Flex:.b:.h.ty wn.th:n.n a lease agreement can also provide ad-
vantages to the contractor. A full service lease frees the

contractor from parts and service responsibility, an important

factor on projects where support equipment, plant and perecmnel' V

must be kept to a minimum. Most leases extend for at least
one year. Scme cover the entire econamic life of the machine,
whereby the contractor pays the full value of the machine
ovet the lease period. W‘hatev[er the length of the lease, it -
"pteeumably suits the contractor and helps him avoid having

unneeded equipment. Another feature of leasmg concerns the §

equipment itself. The contractor can epecn.fy the machine
o ¢ . o \ . '

[ . A
¢

i
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TABLE 2.7: Calculation of )implicit lease rate

Assumptions: Cost of equipment = $I00,000

: Term of lease = 3 years:

p . . i ] s

" . Monthly payments = $2986 (in arrears) . L i
- K {

{ T - fixed lease rate 2986 -

v - ALI=A = - -A°ACK = .

3 $I of equipment cost - I00,000 0.02986

¥ _ )

: . present

Soverse ot desse L L o 500 dvaiae

: N aLe . - 7 factor

The ?Xesent value factorl of 33.500 may be found ,
in published financial tables (ie for the pre-
sent day value of $I.00 payable, compounded
monthly) to correspond to an effective interest

rate of approximately I5%.

. . N
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oequ..ipn'terrt leasing is being considered.
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!

. Y ) ’
and attachments he needs as if he were purchasing the equip-

‘'ment. Since leasing involves longer periods of time than

renting, the distributor or leasing company can afford.to
order specific equipment for a qualified customer.

There are other economic considerations associated with
leasing that directly affect the contractor's cash flow.
Contr/aZto_rs who must make, or have recently made, large
payments without much current income will turn to leases to
acquire needed equii:nieﬁt. Léasing requires no large down
payment - the contrac;tor pays for the machine as he uses it,
not in advance. Leasé péyrnents are deducfible for the year
in wﬁich> they are made, which of course decreases the
contractor's tax lia];ilities. Hc;wever, care must be taken to
ensure the validity of the lease. To qualify as a le'gitimate
expense, payments must be made for the lease of the machine,
not its p\lrchasre. If the machine is '.eventually purchased by

the»-cont-ractor, then the original lease may be interpreted as

a conditional sale. That is, the payments could be viewed as )

equity investments, not e’cpenqes. Tax advantages are complex

and should be discussed with Aincome tax cognsultants when

-

LQ; Y
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Within the ffamework-outlined in Figure I.I, Chapter 2 has
completed the analysis of the four major methods of eqq}p-
ment acquisition. Purchasing with cash, finhncing through’

‘a loan, renﬁing and leasing are .the most common ways to

acquire construction equipment in North America. Each haa‘
its own particular advantages and disadvaqtages, both from
an ‘economic point of view and otherwise. Each must be ana-
lyzed and evaluated carefully by the contractor Beéore pro-

ceeding on to the next step in the acqyisitibn pr?blem,
» .

\

b

4
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‘ CHAPTER 3 N

3.1 ANALYSIS OF FINANCIAL FACTORS

The objective of this chapter is to describe in detail the
various f:x.nanca.al factors involved in tdie equipment acqul- ,‘
sition pr“oblem. As shown in Figure 1.1, an analysis of , ~
financial’ factors involves basictally two groups: equipment
exbenses and equiment réven\ies. These two groups of
economic factors will };e examined in detail, in order that
a more accurate financhial analysis of the acquisition.pro-

blem may be performed. : .

-

3.2 EQUIPMENT EXPENSES

—

Equipment expenses or costs have been examinegfand well

defined in inany,excellent references (5) (6) ’(12) (30) (39)

(52). 1In all the references consulted, there were no com-
plete tabulations found of the various equipment costs.

Table 3.1 contains a list 'of such costs, in the form of a -
performance attribute matrix (45) Each cost attribute listed

for a specific acun.sJ.tJ.on method must be investigated by

o5

the contractor, before dec1d1ng upon which mode to use to’

. acquire the required equipment.

&

3.2.1  FIXED COSTS

Omership or fixed costs are th_élse items that come from
owning a machine, as differentiated from those costs in - -
Jc:onnection with actually o#eratixig-it. They are incurred
by simply having the machines, whether they are working or
are idle due to lack of work. Such costs. include

- 63 - - o )



. TABLE 3.,1: Performance attributes interface matrix for
equipment costs and acquisition methods.

i " ' I

Description of Cost | Cash Finance '| Rent Lease .
Purchase| (Borrow)| - . '
i Fixed Cogts ‘ »
List price x ‘
Freight charges ' .
Initial unloading & ' ' :
. assembly ’
: - ' Depréciation
f ' Interest
Insurance
; Sales taxes
‘ (where applicable)
; Federal
Provincial
,Foreign exchange
Licence '
Storage
Operating Costs
! ' Repair
Maintenance v,
Supplies
Fuel ,
oil . L
Labour
Transportation
Breakdown
. Set-up
Overhauls
Inspection
Mbdifications
Rental . ' X
Lease ’ ) : ‘
Indirect Costs ‘ R
Supervision '
. Overhead’ X x
N Other Costs
: Obsolescence [ x . x '
Inflation X X . ; x
Improper  selection :
- or replacement , x - x x

]
L

I
¥ XN XX

XX X X X X
XXM MO X

T e Wl e reate w6 e

WX X XN XX KXNX

LA A A
L]

L I A A
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X
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deprec:.atlon, interest charges, taxes, insurance, licences
. and storage. F:Lxed costs are frequently expressed as a

percentage of the tot:al initial investment figure,
comprised of: . ° ’

. . )
4

- ) List price F.d.B. factory
All standard eq\.'lipment "
Extra or specialized accessories aﬁnd&attachments .
Sales taxes ‘ ‘
Freight charges
Unlc;ading apd assembly
|- \
3.2.2  DEPRECIATION
Depreciation' represLnts the decline in the original value -

. of a machine throughout its life due to a comblnatlon of

pOJ.nt of view there|are two concepts’ which interest the

wear, wea%:her:mg and obsolescence. From an accounting )
. contractor: .

1. Accounting for deprecia:tion\to achieve an po’urly’
* ownership cost |
2. Tax accounting
An est:.mated hourly charge for equ:.pment depreciation may
be determlned by d:l.viding the value to be deprec:.at;ed by
the anticipated hours of useful life (19). The value to

) be depreciat':eﬂ includes the following.costs:’

A

A S

it aaBA Samrani et e
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List price ‘ s
Freight 'charges
Sales taxes

’

'Less: cost of tires, if'applicable

Tax accounting involves in part. the calculation of the
allowable depreciation expense, which is then deducted from
gross income for the determination of taxable income. If
all the depreciation is written off in the year the equip-
ment is purchased, the machlne is said to be expensed. If
the e&ulpment is written off over a useful service life of
severay_years, it is said to be capltallged (18).

' v . . . B ;

There are four methods of depreciation which will be examin-

!

ed in this report: .

1. Straight 11ne (s.LY) ¢
2. Sum of years dlglts (SOYD) .
3. Declining balance )

4. Capital ‘cost allowance (CCA) .

1 \ . -
In Canada, only. the CCA system may be employed, where the

amount of depreciation expense allowablertpr income tax

purposes depends on the class the contractor ] equ;pment

is placed. As the name indicates, the CCA syatem is i
designed to permit the contractor an allowance over a i
period of‘years in respect of the capital cost of the

eéuipment. However, it ‘is interesting to study the other

three methods, which are pexrmissable in the United States. o

Contractors who operate plants agd equipment in both



i . ‘

countries may take advantage of the best of two worlds
in calculating their depreciation. ~

\ «

{

1, Stgaightb line method (S.L)
’ co .‘ ' e .

The S.L. method is the simplest and easiest to apply.
Depreciation is charged off at an even rate per year from
- the equ:.pment’s initial vélue, to.its salyage value at the
end of its usefﬁl l:.fe. The salvage value of a plece of .
equipment, w:.ll vary widely, dependlng upon its condltion,
its state of obsolescence and the general market for it.
This may be as little as the machn.ne is-worth for scrap, |
or as much as 20% or more of its :m:.tlal cost (5). B
Several contractors' associations (5) (6) (30) have re+
commended rates oi; depreciation to'be"charged in the hourly
cost of the equiixnenf, all based on oth'.'e étraight line %
- :meéhod. Column (A) in Table 3.2 contains the d'eprecia_i:ion‘

'calculations for tax purposes ?f a 110 ton crawler crane . .
using the straight line methad. The depreciation in any
year i’s‘giﬂ,ven by the formula:’ \\\

c -8 ' _."‘\‘ \5 !
N ' ' \\)

‘Bj_=q-'j,(c-)'s . | «:\.' .
. . ’ ‘ N . . v K .
where: - oo B . ’
D4 = depreciation charge durin'tj year j- J
’* c. = init;l.a} cogt of\eqaiﬁnent |
s = eatimated salvage val/ue
N = eatima’éed service life .
Bj"- book value at end of yeaz: j . '1 '

A1)
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2. Sum of years' digits (SOYD)

it ° . , ", .

' The total amount of depreciation' with this method is the

same as the total in the S.L. method. However with the

- : o7

SOYD method, the amount ‘of depreciation claimed eac

.year varies, w:.th a higher amount being taken in the

machine's early life than at it's end. Table 3.2 column (B)
contains nn example of depreciation using SOYD ag defined
in reference (18). Expressed mathematically: ~

3

N-:1+(C-§) <

Dy = N{N + 1) {Deprecn.at;.on in year j}
B (C - S)(N -3 é - 3+ 1\ +.5 .‘Book value J.n}, ’
N + 1 year j ' .
\\ “ ! LT [ ’

3. * Declining balance - ‘

Under the.declining balance method, the est:unated life of
the equlpment in years gives the average perce‘nt of depre- ‘

. ciation per year. The percentage is doubled for the 200%

declining balance method. Defined in detail in refefence

(18)"} ‘column (C) in Table 3.2 contains an example of the .

double declining balance method on the same crane. The )
. . &

corresponding. fomul"ae used in this calculation are:’

-
r

Dy = (R) (c) (2 - R)j 1 {Depreciation in year j}

Bj = c(1 - R):l ‘ ’ iBook value in year ‘j’}
. R = '2'%,‘9& , ) {For douq.}o declining}

Where: R = fixed percentage of the book value at beginning

[

" of year j , -

w
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4. Capital cost allowance

2 |

¢

Depreciation in Canada is termed capital cost allowance,

and is dascribed ’in Seétions 13 and 20 (1)(a) of the Income
Tax Act (9). Equipment and other assets are categorized
intq classes, as shown in Table 3.3. Each class of equip-
ment is treated as a pool of assets. CCA may be claimed
each year in any amount the contractor: chooses, up to a’
maximum percentage of the unclailned capital cost Qf assets
in the class pool. No recognition is given to equipment
p::gﬁalze or scrap value until it is actually disposed of.

"

The 110 ton Linkbelt crawler crane previously studied falls

-into class®-10 in T_abieo 3.3. (NormaI‘Contraétor's Movable

Equ:.pment). This denotes a capital cost allowance rate '
of 30%, to be appl;.ed to the previous year's book value.
Column (D) in Table 3.2 summarizes the calculations using

- T
the CCA method. . .

~ t

-
‘

If a machine is physica;ly depreciated at a slower rate

"than allowed for Canadian tax purposes,. theh the fesulting '

differexices will work out .in the form of reduéed allowances,

\ . -
or a recapture oh disposal of the equ:.pnent. On the other

hand.' if the asset is sold for less than its deprec:.ated '
valye or it is scrapped before it-has been fully written
off, then the remalning undepreciated balance stayg in its

class ta be further deprec:.ated in._ future years,
oo , .

'l‘wq‘ of the Am;rigan depreciation zpethdds are used in calcu-
) ?htjing the capital qc‘oat allowance. T’héyf are the geraight

-
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line and declining balance methods. The method and spécifié
pfovisior}s regarding the ap;?lication of the CCA system are
contained in the IncomecTak Act.' The rates reproduced in
Table 3,3 are subject to change, since they are often used
by the Federal Government to stimulate or slow down selected
segments of the ééonOmy. o

Figure 3.1 is a graph comparing the énnual depreciation
for each method over the life of the equipment, while "

Figure 3.2 contains a graph of the net book value of the
crané under each depreciation method._. The SOYD, declining
balance and CCA methods permit the depréciation of equipment ¢
more rapidly in the early years of the machine's life, with 7
“lower depreciation in later years. ' Using one of bheae )
accelerated methods of depreciation shifts tl;;e tax burden °
to later_years. The advantage of this ‘lied in tlie time
valug of ghoney, where today's dollars are worth more than
future dollars. ‘

If a machine is retained in serv:.ce after the end of its_
deprec1at10n per:.od, no further deprec:.at:.on is taken for
tax purposes. If it is given a major \overhaul or recondi-
tioning that ‘could be expected to lengthen its economic life,
then the cost of this should be added to the value of the '
mach:.ne for calculating subsequent depreciation, and a new
deprec:.ation schedule may bnget up to. acconmodate this.

LI the overhaul or reconditioning is wrztten off as an
perat:.ng expense, then it cannot also be. depreciated.
¢ S : a8

Accelerated depreciation can résult in a book valué below .'

—
LE
-
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market value, giving a form of hidden net worth. In the -

"event a machine is sold for more than its depreciated value,

then the difference is taxed as income by the Government.

In terms of the current CCA system.reference (9) suggests

that the contractof should incorporate the following ob-

jectives in his equipment policy: ’

1. To qualify for the earliest and most rapid write-off
" of his equ:.pnent costs aga:.nst taxable 1ncome, 1f

he has enough income to absorb it.

2. | To avoidv.:i.ncréasiﬁg business losses with CCA claims
:i.f these losses cannot, ‘with certainty, be carried
forth aﬁd charged against taxable income in future
years. -

®

-

. The first objecéive may be realized by ‘écquiring equipment ¢

. /
near the end of each fiscal period, and also by classifying
it in the manner that will prov:.de the greatest permissable
CCA rate.

\

‘.
< '
! -
e *
-~
. “

'1\'ab1e 3.4 coritains a cash flow schedule: for, »the' pr;ai)oéed

<

}

caah p.:rchase of a 35 ton rough t.erraln crane. Figure 3. 3 4
cén‘haina the net cash flow profiles for the fou,r d,eprecia— .
tion achemea in Table 3 4. The assumptlons made in- this . .
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1. ° 1Initial cost of $170,000., inc}uding list price,

: | freight charges, and sales tax.

2. Useful ‘life is 5 years.
3. Expenaee increase as the machine ages, due to in-

_ creased cost of repairs and maintenance. '

, " 4, Yearly revenues decrease as the crane becomes older,

. due to 1ncreased downtime for repairs and ma:.ntenqmce.

. j
5. Ingome tax rate is 50%

| ’ !
) |
£

Unaer't_:he straight line method, more income tax is pai%i in
the tarly years of the crane's use. The SOYD's method,

-

. produces an income tax ﬁayment: pattern in the exact op;’aosite
order to the stream of income tax payments with the straiglgt
© . . line method. The declining balance and CCA methods pré:vide

an even more attract:.ve stream of payments, where the ‘

heavzest tax burden is incurred in the last two yearas of
service. Depreciation is seen to have no affect on t:hl
pre-tax cpsh flow of a company, since it is a non-cash.
or non-fund item. Howeirer, it does have an affect on 3:.n~ .
" come taxes/and therefore oh the net cash flow. With tl‘&e .
- declining balance and CCA methods, the high annual depre- ..
eiation amounts in the machine's early years reduces .
profits considerably, thus rerdueirxg[~ inpme taxes in those
yeers. Thus, for income tax purposes, accelerated depre-
- . ciat:ion methogé ere preferabl-é to the straight line meﬁhos!.'
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Net Cash Flow in Thousands of Dollars
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Figqure 3.3: cash flc;'w préfiles for four
depreciation schemes
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3.2.3 EQUIPMENT LIFE °

‘The estimated economic life, or average useful life as

it is sometimes called, is an impQrtant technical factor

'

to be considered by the contractor during the acquisition

analysis. A The life assumed has an effect on the rate at

. which the capital value .of a machine is repossessed by the

owner in the three American depreciation methods.

According to reference (18), it is to the contractor's best

-

intetest to use the shortest useful service life that he-

can defend'iq the calculation of.depreciation‘for income

tax purposes. However, in terms of competitiveness, it

. : )
.18 to the contractorh advantage to choose the longest ser-

vice life imgorder to spread ownership costs and reduce

the  hourly rental ratey

In Canada, the economlc life has no direct affect on the

Capital Cost Allowance, aﬁEPough the government has con=-

sidered the useful equipment life in establishing the N

various rates and classes. There is also the option to .

fully expense equipmgnt,lpro%ided it meets the Federal

Government's guidelines (9). The economic life does have

.a similar affect on equipment bperating costs in both

. countries. Eqmi;nmnt used on a certain job 18 charged

»

directly to that’ job. The " amount ,charged is dete a

‘using the equipment's average useful life. Several fgani-

“ zat%ons in Canada and the United States have developed

hourly.equipment ownership costs (5) (6) (12) (39). All .

iy ’ | T ‘
\of these'figures aré based on one common factor: ° the -

equipment's most likely economic life.
v L M . . .

The calculation of

i‘l’ﬁ- - P Mo d N i
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these figures will be examined in Section: 3.6.

zﬁ o
Thé economic life varies wzdely frqm one owner and one

job to another, and is subject to many 1nfluenc;ng factors,

such as: &> ) . NN
1. Degré; of égverity with which equipment is operated -
2. ° Wear
!
3. Care and degree of mechanical efficiency maintained

L by equipment maintenahce programs J -
4. Capacity and quality of maintenance support facilities

5. Physical conditions that exist at job site ,
6.  Climatic condltlons )
7. Obsolescence

8. Specific type of equipment -
9.‘ . Number of shifts worked
10. Length of construction season
Table 3.5 from reference (40)'cont$ins illustrative use-
fui‘life figures for craﬂgs. In comparison, Tab;e 3.6
summarizes useful life fiéurés recommended, by the Power
.Crane and Shovel Association (43). As may be seen, there
. is no correlation between the two, ‘and the data contained
in Peurifoy .(40) is incorrect.‘ The U.S. TreasuryIDepart-
ment Revenue Procedure Guideline 72-10 recognizes the
following useful life fiqures (37).

-
~—— - 0

[N

Contract construction ..cesscseessees 4 tO 6 years

4

; Mini;)g c....c.:..'.Ocoq.O.Q.«O.....oooa.8 to.lz Y‘earﬂ ‘l

chging -ooo‘ioooc-o.‘toonr,-ono.5...!‘- 51:0 7 YB.QL‘S
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TABLE 3,5: Useful Life Figures for Cran®d * (40)
Source: Construction Planning, Equipment and Methods,
'R.L. Peurifoy : Lt
Estimated Uséful Life
Capacity Crawler Mounted Rubber-tire Mounted
in Tons Years Working Hours|Years Working ‘Hoursj
0-18 | 12+ | 21,600 13 23,400
18-35 14 25, 200 15 27,000 ]
35-60 16 . 28,800 17 30,600
60-90 18 ! 32,400 18 - 32,400
90-120, 19 - 34,200 19 . 34,200
over 120 20 36,000 20 36,000
[}
. hY

TABLE 3,6: ' Useful Life Figures for Cranes * (43)
Source:  Power Crane and Shovel Association (PCSA)

.
ot
e

1

+*

~

Capacity Estimated Useful Life
in Tons Years Working Hours
. 0-15 5<7 9,000-12,600|
15-35 6-8 10,800-14,400
35-60 7-9 | ' 12,600-16,200
60-100 8-10 14,400-18,000 '
100-150 |. 9-11 16, 200-19,800
150-200 10412 18,000-21, 600
200~300  11-13" 19,800-23,400

PN

." »
B

%—'I'q_éi;l.»-pr;}g,ﬁ.nq ‘hours based on 1800 working hours per year
v 1: 4‘,l{a .’ 1. } ‘4’,‘ ,'; e .‘ L . [ . ‘ ) }\
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‘to wide variatlons, as seen fnom the figures used in. ?able '

" influencing’ factors:

-84 -
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The Assoclated General Contractors of America (5) carried
out a comprehen31vg«survey of lts members.in I978, in
order to establish an average economic life to use in their '
rental rate‘bodklet. The results of these interviews .
with contractors ‘throughout the Unlted States, and from
ind1v1duals involved 1n‘equa;nmnt management prov;ded data
which is consistent with the PCSA data in Table 3.6. It
was noted that the term "average" assumed that the unit L
was not abused in‘accomplishing its intended function, andF
that regular malntenance and servicing was provided. [
Climatic, conditlons and severity of job ‘related working
conditionsg also had an affect on these flgures.' Thuaf it’
is important that the contractor ‘use cautlon in determzning.

the useful life ;;gure used. The figures in Peurifoy, for

‘example, are not correct, and the contractor would be

L]

-'ndslead if the data in Table 3.5 was employed.

-

Smaller cranes have lower useful lives than larger cranes’ B |
due tsﬁthe‘quality of parte used in their construction.

Small cranes must remain as light and compact as possible.
As a result%‘eqﬁipment manufacturers cannot take advantage
of the ‘same heawy d?ty components used in.the conatruction

1] v \"
of larger machines.

While 1800 is used as the average number of working hours o
per'year in references (40) and (43), this too‘is'stbject

2 5. Equipment worﬂing hours dapends on the following .

o . : - : :
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of weather that must be consrdered are t;emperature, moxsture,
. iy .

labour s ability to ‘run the equ:.puent eff1c1ently.

~markets with a declining dollar volume, there is a propor-: /

-85 -

L

p
1. Average weather conditions § . ' /
2. Average construct;:.on work markets R
3. Average construction documents 4 -

4. Average equipment downtime
5. 6Pe¥ational efficiency .duriné scheduled overtime and
multiple shifts , p

6. Avallablllty of constructlon materials, supplies and
eqﬁlpment parts R -
7. Labour premium time . . .

LN
Weather affects, equlpment earm.ng hours- due to the J.nabz.ln.-

¥

"ty of the egquipment to functibn efflcz.ently. Condltlons o
wind and air pressure, all of which affect equ:.pnént in .

their vanous ways. Weather condlt:n.ons also affeet - \ -

A . Ct » B
'rhe dollar volume of work contracted for can vary considera-
bly and affect equipmedt earning hours. In average cons-
tructiOn markets a decrease in edrning hours per month
and earning hours per year is generally- proport:.onal to :,\'

the‘ decline in dollar volume of work 6(6). Moreover, 1n0 <

Y
hand » ¢

In up markets, the average ear\nm_g hours and months .
remain .the same as in 'averag>§ma§§§ts, since,

»
P
. R
Ww". v
N .



: Construction documents, plans an ﬁspeca.flcatlons affect Lo .

: . ' v . .
Equipment downtime ‘consists of four types of time required

The’r availability of equipment is consequentl{r affected

. . e .
, R . o ,
become stdbilized 1n number and along with a- steady dollar

volumér"'ﬂhe average earning hours and months will stabilize.

. ~ - \ . .-
earm.ng hours in several ways. T eré‘ may be temperature
worklpg ranges during which work 15\ allowed to be done.
The contractor may be limited to certain periods of the .
day, with possibly no nightgjworil rfermitted. . There may be
moisture requirements related to soils, frozen materials,
or flertain density requirements, adl of vﬂulclz\c/:ouldlres-

LY

trict/i;he contractors working hours. (

*

’ 4 . -
for: . '
R
l.  Average maintenance : ‘ , L
2. Repairs and replacement of 'component 'parf':s, l
- 3. Warranty maintenance | , .
’4\. _Unexpected breakdowns. g .
\ . . - .
. . o

during downtime. . " ’

4

)

oérational‘ efficiency during scheduléd ovértime also

has an effect on earm.ng hours and months. The loss of

* efficiency extenda to the entJ.re day, not only the over-

time hours. As the hours per day and days per week in-
crgase, e’fficiency;,decreases‘ (46). Figure 3.4 shows the
relative eff:.cienc:.es of-~four typical overt.une schedules.

Extended, overtme is necessary on certa:.n pro:yect sites to
[} A <

¢



« - 87 -

T ; " : AR “-~-‘—-- — % T T
. - ¢ I
. ‘f ‘ , |
f . o,
.

: \

attract labouz: for reasons such as remote location, severe
jcb sité conditions, - or the nature of work. Scarcity cf
skilled labour will also force the institution of scheduled
overtime. Figure 3.5 reveals the exten’ded affect on pro-
ductivity: of two overtime schedules. Multlple gh:.fts re-
sult in a logs in efficiency of between 5 to 10% (46).
Where eqﬁipment is opera’ted two or three shifts instead of
cne, othis also musb' be taken into accyunt in establishing
the equlpment s economlc life, 'In a two-shift operation,.
a machine is expecte tp last roughly half as many years,
but probably abdut\ 9/;ame number ‘of total wor)':ing hours
as with a single-shift operation. '

1

~

The availability of construction materiais, supplies and
equipment parts has an important affect on equipment .
working hours. Serious shortaggs» 'causc in:terruptions ip
v construction-activities which qffegt the pro{iu’ctivity on
the site.: Scheduling and coordinating become aiféicult.
Labour becomes in’c;easingly mestless, with higher turr;pver

rates resulting. . .

-

i
Before deciding to make up lost time and increase ,the num-

ber of equipment i’xours worked, the. labour premium tjme
payable must be considered, Premium time in Canada is paid

for: c ooN .

1. Work shifts over 8 hours per day

2.  More than 40 hours per week . »
3. Work on holidays, saturdays and sundays

4. Multiple work shifts and split shifts.
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Figure 3.4: Affect on prdduétivity of various
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overtime schedules (46)
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Fiqure 3.5: Extended affect on producti&ity of two o
‘ J overtime schedules (46) '
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The contractor must congider the benefits to be gained
compared to the hlgh costs and lower productivity asso-

+ giated with overtime. , . - o

It is appareﬁ£ that the factors discussed have a sighifi-
cant effect on the amount of time construction equipﬁent

. may'be utilized. All of these factors must be taken into

s. account by the centractor during the equipment acquisition

analysls. In this report, equipment is-assumed té operate

b

an average ‘of 1800 hours per year, unless noted therwlse.

’
’
§ ' R

3.2.4  OTHER FIXED COSTS - : o
. i

i ! L

‘ Interest, insurance, taxes, licences and storage costs are

frequently estimated as a percent of the total investment ‘\\
l . )

figure defined in Section 3.1.1. Howéver; each item can

1] .

vary considerably from one area and from One contractor to

AR S b a

'9nother. Where possible, the contractor should gather his

~

own data. . As a last yesort,.data in references (5) (6) (12)

Y

or (39) could be used. _ ,

T SIS e,

. Interest is the contractor's coi% of obtaining a loam; ®r ., -
A the opportunity cost of using his own capital for ﬁhe inL
e vestment. .Interest is the ihe:e paid .to lenders and a cost

‘ incurred by investors, for t se of the lender's money.

PRI AR e NN A3l

It is’ one of the fundamental practices of modern business

O~
and.is based on the principle that a person who lends or

IR AT

invests money is entitled to some return for it. - The lender

@

e
°

is entitled to interest because he gives up, for a certain’

period, his right to make a profit on his money elsewhere.

Cexiag ol S

.
» -
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The interest rate in borrewing money is composed of four
S \
elements (36): .

-
-

1% A risk element for tQF‘lender - //’““ﬁ~ﬂ““”nfn\\x\¥(m
N

3. An element of government economic'polié§\\\°

2. A premium for inflation

4. . A real return, which is the price of foreg&iﬁg or

postponing consumption

¢ .

u—

_Examining historical interest rates in Canada in the context'

of inflation, the real interest rates for selected financial

instruments are estimated in Table 3.7. mabie 3,8 includes

N

the f&recasted interesﬁ rates for I980. N\
C : y

-
\
\

TABLE 3.7: Real Canadian interest rates for selected fi-

s
7

" nancial instruments (36);?«“,/ y

<
]

/

J

Bank hte ......'.....”...;...Q.....‘....... 2.5%
Primé man Rate LN ] ‘. L] .. ® o8 Hh O OO O s so oo ... S ea 06 s /’3. 25%
Yield on Industrial Bonds ...ecceeccccsecccee 3.75%

'Rate on Coﬁventiénal Mortgages teeeceencesss 5.50%

TABLE 3.8: Forecasted 1980 interest rates for selected .
finangial instruments (36)

Bank Rate O A R A R R N N R 14-25%

Prime Loan Rate (chartered banks)‘.......... 15.00%

Yield bn Ind\lstrial Bmds ® 060 0 6OG 50800 "o OO BN 13.?5%

Rate on Cbnventiqnal‘Mortgages cecscccsccsss 14.00%

.
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,Short term and long term interest rates differ due to the
affect of inflation. Short term rates tend to respond’go_
' the current annqgi rate of inflation, where long term rates
reflect a concensus regarding what the average long term
annual rate of inflation is likely to be. Long terﬁ rates

tend to be less volatile than those of short term. Long

o term rates decline relative to short term rates during pe-

riods of acceleratiné inflation. During periods Jf decele-
rating inflation, long term rates rise relative to short

" term rates. This diffefent response to inflation unéerlies
the recent 51tuatlon which has seen short term rates at le-
vels higher than long term rates. The construction 1ndustry
_requires a large amount of short term financing. Evidence
of this in Canada is outstandlng bank loans of contractors
durlﬁg//§79 being $3.2 billion (36). .The interest cost on
these loans now is $88 million more than in October 1978,
and $176 million more than in October 1977.

The influenée»on interest rateéaof Government economic
pzlicy is shown for the Bank Rate™and the Conventional
Mortgage Rate in Table 3.9!. Government policy was rela-
tively neutral in the 1960'5; and was motivated to 1owmaﬂ
interest rates during the 1970's. However in 1979, gt;ern-
ment economic policy moved towards higher interest ra gs.

@ ) ' ! \“

Insurance charges include all,comprehepsive and liability

policy premiums that apply to the machine, and the annual

rate can range from 1 to 3% of the acquisition cost. It . }
may be actual premium payments to an insurance company, or

allocations to a self-insurance fund maintained by the

ST
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, TABLE 3.9:

Influence of Inflation and Qovernmenﬁ

-~ 92

e

Y

conomic
. Policy on Certain Interest[jRates (36)
Bank Rate lConventional/ Mortgage Rate
Yearsa- Inflation|Govern- Inflation Govern-
Actual |Corrected] ment Actual]Corrected]ment
) . Policy ' ‘P‘Sl‘i\cy
1960-64 . | 3.99 | 3.95 0.08 | 7.02 | /6.75 0.27
1966-69 - 6.36 6.35 '0.01 || 8.83 |/ 8.72 0.11
1970-Y4 6.98-1 9.93 | (2.95)f 9.98 | 10.71 (0.73) f
1975-79 9.04 | 10.96 (1.92)§11.21/| 14.29° |(3.08)
1979 11.80 | 10.90 0.90 f11.94 | 12.28 [(0.37) .
All values are expressed as percent (%) o (
e K ;2 * “
/ |
t ! ! -
: G5

%
.
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~contractor in which case the'anngal percentage§whou1§_5e‘

highef.. If a blanket %nsurance policy covers several ma-

chines, the premium is proraéed against each piecg of
équjpment, basod onjtho market value of the assets covered

by the policy. . 2 .o .

Taxes vary accordlng to local and provincial requirements.
_ ~Such taxes cover property and use of equipment, and can
.~ range from 13 % .of the acquisition cost to perhaps three
! times that figure, or possibly-.none at all, depending upon

the ooﬁfracgor's location. - The Qﬁeboc Government collects

~ more than $2 million in\revenuo from the province's cons-

truction industry by taxing all equipnent,used' both. on and
off the hig"/ys (21). Police and other agencies also use -
the collected information in their work. ‘

: \\ 4 C - s
Storage expense includes the costs associated with storing
equipment bétweeh successive’ jobs or work seasons. It ' \ )
includes- thL occupancy and maintenance costs, for storage
yard or warehouse, watchman, handling and transporting

" equipment in. and out of storage, and all other costs and

incidentals pertalning to equipment storage. On average,
the rate varies between 1 to 5% annually of the acquisltlon'

" cost for mobile and crawler cranes (43). Storage costs
include: |

i

1. Unloading and dismantling-

2, Preparation for storage - blocking,.%ie<immns, drai-
ning ‘ ,

‘3. Covering, protection, crating, boxing, fences - .~
' * ‘ -

/\
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n 4; Periodic maintenance o
5 Waées of watchmen -“h f "
6. Removal of‘domponentﬁ adversely affected‘by weather .
7. P;eparation for use ° N
' 8. Assembly and loading ' ‘ . o
) ¢ ot . ‘ .
3.3 .  OPERATING COSTS A '
] < s

Operating costs represent items consumed as a machine is

operateé. Costs vary greatly from one machine, contractor

or job to another, depending on work conditioné, care given

equipment, and so on. Table 3.10 cogtains a summary of

-3

several of these factors.
A

v

the severityfof operation of a machine, «for convenience

Although opigsging costs vary.more or less directly with
some contractors organizatiohé have estimated them as if
they were fixed costs rather than variable ones (5) (12)
(40). A contractor's own figures, based upon actual expe-
rience, should be useéd where possible to develop costs for

v.reEgi%s, maintenance and supplies. However, these three

e

: /4iajor opérating .costs can be esFimated as a percent of"

¢

. machine's depreciation spread over its econdmic life.
Several values are gi&en in Table 3.111‘ These pércéntages
are féifly representative for each type of machine classi-
fied éccording to the froft end attachment and severity
Of service 6r~application. 1

L

l
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TABLE 3,10: List of Factors Affecting Magnitude bf Ope\Ei’—’"\

' ting costs ' T

LY

[ 4

Not Controllable by COntractor

- Physxcal cond:.tions that esust at t‘he job site 3
©  (soil, dust, access roads, 1ayout) oo

- Weay and tear on equipment parts . .
- Climatic conditions ) ' ,
- Length of construction season

- Inflation, government policy

- Interest c ,

- Obsolescen::L;krbgla‘ée(nent parts)
- Transportation costs‘ to site

- Fuel, o0il, labour costs

- - Equipment durability, reliability, productivity

L) . 7

Controllable by Contractor N
- Degree of sézrefity with which equipment is operated

- Degree of mechanical efficiency maintained .by
equlpuent ma:.ntenance programs

‘Competence of equipment operators and ma;mtenance
support personnel -

M ~

Capacity and quality of" ma:.ntenance support faci-
'+ lities .

- Number of shifts worked (hours of operation)

e

Assembling '(set-:up) costs and dismantling costs

Frecuency of inspectibn

- Modifications to eq:u:.pnent as need arises (ver- &
’ satz.lity)

Ccmpat:.bility of equipment with existing fleet.
(standardization of repair and mau.ntenance pro-
cedures and spare parts)



TABLE 3.11: '?\eOretical Percent that Repairs, Maintenance

Asgumptions:

1.
2.

¢
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0

and Supplies are of Straight Line Depreciation

fof Cranes and Excavators (43)

\

Machine Type of Ap_glication or Service &
‘ Moderate Average Severe

Cranes : 40% 45% 50% .
Draglines and o
Clamshells 60% . 65% 70%

hovel d :

Shovels an 65% 70% 75%

Backhoes

Percentages represent \total for labour and materi
Material cosEs ir;clude repair and replacement parts
for normal operation. as well as for seasonal over-
hauls, hydraulic oil and grease. ' -

Not included are the cos¥s of engim? fuel or lubri-
* K

D . y

cé'tingu oils. .

Labour costé include only labour re.ia:ted to mainte- '
nance and repair. .\,\,’

Proper and regular maintenance as ~réc;i3:m1ended by
equipment manufacturer is carried ovf{t on equipment.
Eq‘ulpnent is uged within its spec:.fied rating. %e

Costs are estlmated averages. When equ:.pment is

' new, amount of repaJ.rs, mamtenancp and supplles

will be less than when the equlpnént is older.

-
4 e
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3.4 - INDIRECT COSTS

Indirect costs age:incurred by all contractors in their /\/\

daily operations. ‘They include overhead and supervision
Ld ¥

’

costs, for providing the necéssary support equipment,
vehicles, buildings, tools and land requir?dz to operate
construction equipment. Table 3.12 contains a summary of
the items included in indirect costs. These items must be
considered by the contractor in establishing both intei'nal
(contracts) and ext;ernal (to other contractors or cﬁst::lﬁ,ers)"
rental rates.” = - " Q ot s L ' S

ve

a Y

. —— T .

3.5 OTHER_COSTS | : Lz

There are several costs_associated with construction equip-
ment which- are_--frequeﬁtly overlooksd by the contractor in- the
equipment.-acquisition_apalysis. - From the literature search

it is evident that.several of these costs are having' a pro-

found affect on the cc':ntrac‘tdr‘s operations, and yét they
are given:only a cursory examination by .one of the five '
North American c;:ntractors' organizations referenced in this
report. .

4.5.1 OBSOLESCENCE

i

|

Obsolescence is a cost which is created by modern technology.
As defined in refe.;cénce (6), it is caused by a decrease in
value in equipment which becomes outmoded or non-current.

Obsolescence occurs as a result.of a reductjon in value of

" the equipment in the market place. .This loss in value ia

v



" Summary of items to be included in :_ndlrect :

. cost of operating constructlon equ:.pment
»\ ." » , ‘g
1. ; Yards, ‘Repadr’ Shbps, Storage and Maintenance
Facilities . B :

~ Temporary
Permanent - bulldlng, grounds and ma:.ntenance
- 'Shop equ:.puent “and tools . 8,
A ’ Ve ,« L.
e

2, Inventorief'/ , c

- g
>

- . Component assemblies and repair parts
-~ Expendable operating suppla.esf direct and

. indirect .
g ' , ' .o v
. P ) %, ’ ’ . ' <.
3. , Maintenance Trucks. and Vehicles -
* © = Mechanica trucks e .
- Lubrication. trucks. .. -
= Fuel and supply trucks " ¢
' - Supervisor's vehicles .
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a. result of: ,
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1. ©~ Equipment des:.gn changes N :ﬂ B

S 2. ‘Replacement parts availability

. by a newer model w1th a hlgher rate of pr%’ductlon, it must’

orapldly as the mach:me ages. Table 3.13 conta:ms an exampg.y

¥

"4

. 3.5.2 INFLATION Lo

3. . Downitime maintenance availability

»

4. -. Operator, user acceptance.

- ..

f‘or ev&ry year that a piece of equipmen{: has been superseded

operate additional hourghto achieve. the »same production.

This causes a loss of ¢

of how ‘obsolescence can affect the costs of a contractor

with a’'35 ton ‘rough terrain crane.

. , 4 g

i \ Equipmen{: méiy also Ebeeome obsolete due to changing safety

pe’c:.t:weness, and usually 1ncreases

or environmental pro.tect’ion regnlat:{ons. "If the machine is

not safe to. ope:r:ate as the CSA or prov:.nc.1al safety organ:L—

zations requlre, the contractor may find h:.mself unable to
put it to work on a contract - at least not until valuable
tme is lost and substantlal éosts are 1ncurred correct:mg

the violation. ?

3
i

1
Inflation is an 'allipervasive problem which affects every

contr}\ctor's qecisions. As defineci in reference ¢49) in-

/

- flation occurs when some representative average of prices is

" rate of inflat:.on 13 a cycln.cal phenomenon, ds explained by

r'ising‘in' terms of money. Many econom:.sts bel:Leve that tm

[
1

“«
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”
Affect of obsolescence on 35 ton
rough terrain crane (6) )
°, |
Additional Hours | Internal ‘
o required to match| cost per | Average
+ Yearxr .
production of year yearly
.| newer model ($35/hr) | cost”

1. ] 0 0 .0
2 0 0 0
.3 .. 100 3500. 1167.
4 .-+ 150 5250. 2188.
5 .1 200 | 17000, 3150.
a . i
‘Total 450 15,750. | s$3150.
A
\'l '° $ . ';5
S p . o ’ T
» . \ . ) ; v ‘ h . .
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Kellner (34), falligg during recessions and rising as the
economf approaches a cyclical ﬁeak. Flgure 3.6 shows the -
1nflatlon rate in Canada aver the past quarter cehtury.
)mhere been three distlnct inflationary periods:-
1. A long period in the fifties and early sixties of
what today seems to‘be lowiinflation.” L
2. A middle phase from the mid-sixties .to’ the early o
seventies of moderately seveére inflation. '
3.  The most recent seven year stretch of high, unsatis—
factory p;ice'performance which peaked in 1974 and
1975 with double digit inflation. ' ° &
- - ——— - b - - . .- 7
Figure 3.6 almost seems to suggest thatAinflation goars up
approximately ‘every seven years at a rather stable level dou-~-
- ble the previous average- level.- Inflation effects all aspects
of the contractor's operatione, iﬁcluding revenues, expenses
and the current r’:eplacement value (CRV) of equipment. Re— ,
venues must - remaln in line with inflation if the contractor is
. to malntaln hls proflts.' During periods of high 1nflation,
the depreciable value of a machine could be adjusted for in-
ternal use, in order to reflect changes in the value of the
dollar. One way of doing this is to revalue the exact same
machlne, of the same age and condition, and use thlB in
. *efiguring depreciable value.for'dete;mining ownership costs.
Anether'way of adjusting a machine's value to reflect current
infletion is to increese its value each year by applying the'
current .generally aécepted percentage rate of inflation. In

. , .
terms of ccmputing depreciation for income tax purposes,

nelther methoﬁ is perm;ssable. Theninmact of inflation on the . °

acquisition analysxs will be studled further in Chapter 4.



% Increase in Consumer Price Index

s \
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FIGURE 3.6: Inflation rate {in Canada over the past
; quarter century (48)
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Improper selection or eplacement of conétruction equipment
can be two of the main causes of excessive equipment c;osts.
Selleaction and replacement afe_subjects for study in them-
.selves, however they will be br::.efly examined in order to
study how these costs develop, and how the acquisition pro-
blem is affected. It is also 1nterest1ng ito briefly examine
both of these~area§ of equipment management, in order to
point out where certain shoft— comings éxist and vyﬁe;e poss-

ible future research work may' be directer.?/.
-t : ‘:\
’ \
As noted in Figure 1.1, the replacement decision is made

o

just prior to the equipment ‘selection decisi\o&. Equipment

replacement and selection must be carried out u‘sing a \

.thorough analys:x.s, similar in scope and depth as the rigo-

rous acqulqltlon analysis beJ.ng explained in thlg report.

Failing to perform sucli thorough :anest:l.gatlons at‘any po:uﬂ:”

in Figure 1.1:, will result in extra equipment costs being

incurred within the contractor's organization.

Several excellefut references concerning the s;ubjgct‘ of cons-
truction equipment réplacement do'exist (1) (2) '( 10) (18)
(19) (25) (32) (33) (44) (51). In deciding whether to keep
an old machine in ‘service, or retire it and r.eplai:e it with
a newer model, there are many factors the contractor must
evaluate. Table 3. 14 contains a sunmary of several impor-
tant factors affect:l.ng the equipment replacement decision.

Table 3.15 includes a canpirison of nine financial methods

of analyzing the replacement decision. The metheds are

)

Y




TABLE 3.14: List of-Factors zfecting Construction
Equipment Replacément Decision '

- Existing equipment costs (refer to:Table 3.1)
. - Condition of existing equipment | ‘
- Capacity, power, speed, productivity, accuracy of
equipment
- Obsolescence ) '
-~ Competition's actions - quipment
- Safety and reliability of equipment
- Maintainébility of equipment ‘
- . Contractor's needs - current and future
- Salvage value of existing edqipment'
-~ Effect of contintied use on egquipment costé'
-~ Competitiveness of existing equipment.
T | ‘ | S ~

Note: Factors are not necessarily listed in order‘of

importahce.

. o
» ' /.

* ’
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b~7edonomic based only, and do not reflect all o the: non-
/ economic ' factors identified in Table 3.14. The necessary
/, assumptions for the nine financial methods shown in Table

3.15 are listed in Table 3.16,

In all of the economic replacement.methods in Table 3,15,
existing equlpment is referred to as the "defender", whlle @
the selected (proposed) new equlpment is called the "chal—
lenger". The financial advantages and dlsadvantages of

each challenger is compared with the defender. All mé@hods ,
only deal with how.to make “‘the decision.at a particular
point ibﬁtime. No method -indicates what is the appropriate
replaogéent time. The contractor is left on his own to de-
cide wﬁ%t the'optimum replacement period is. It is at this'
point that the contractor may incur unnecessary costs dué'

to untimely replacement.

-

—

Peurlfoy (40) attempts to quantlfy the costs of untimely

- replacement, and the example is summarized in Table 3.17.
In this reference, the contractor has purchased the equip-

- ment with cash, and is'interested in obtaining the lowest
possiblé cost per hour of operation. Included in Figure

. 3.7 is a graph of the costs per hour of use. The economic
iife as calculated by Peqrifoy for this particular machine

occurs after approximately 10,000 hours of operation. Ac-
cording to Peurifay, if-the contractor replaces the equlp-/
ment before that point, an unnecessary capntal loss will/

be incurred. ' Continued use after.the brief optimum replace-
ment period will result in extra operating ‘costs being
absorbed due to higher maintenance and repair costs as the .
machine ages. . )

& , A

[ 4
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Table 3,15

1

4

- e -

total anmuial costs exists,
Kl

"

7 ’ \Comparisdn of main features of methods for capital replacement decisions
7 : - }
i Puramclers 1 onsidered Reliabiliay Simplicity
PRt . Assumptions  Criterion | ’
’ Mcthod wcndrr " Challenger made* used Poor Mediocre Good{Poor Mediocre Good
\ Payback / Annual operating 'Purchasin; price; 1,2,3,4,5,6, Challenger’s X ‘o ‘ X
/ costs; remaining annual aperating 7.8and9 purchasing price
~ / service life costs divided by its
‘ estimated annual 3
‘ savings over the °
/ Jefender's
; rcm."i’)j:\g \ervice
e ”
Umifi/m Annual - Sanuat operatmg Purchasing price, 6% 7,9,10, Difference between X X
Ciny T cosa, current annual operaiing 1hand 12 total annual costs
market vilue, conts, salvage of challenger und
/ ] lue; vulue, service life defender ~
siivage vaiuce] o .
N TFemaining service™ , .
. tife ‘ I/F
.. Precent Worth Annual operating Purchasing price; 6,°*7,9,10, Dafference between X X
! ' €OsIs; current annual operating 11and 12 present worth .
market value; costs; salvage of total costs
salvage value, value; service life of challenger
remaning service and defender . B
/ life o .
/ Compromise * Annual operating Purchasing price; 6,°*7.9,10, Difference bétween X+ " X .
/ . costs; current annual operating 11,12,13 total average
Anarket value: costs; salvage and 14 annual costs of
' - salvage value, value, service life challenger and
X remaining service defender
life
\ ] Comparative . Annual operating Purchasing price; 1.9, lO‘. ", Difference between X X
Annual Cost costs; current annuu! operating 12and 1S 7 comparative
market value; conts: salvage vulue: annuul costs .
salvage value; deterioration and of challenger.
, Ueterioration and obsolescence; and defender -
3 f obsolescence; sérvice life . .
remaining service " Py °
life '
© MAPY Annual operaling Purchasing price; 7,9,10, 11, Difference beiween X . X
costs; current annual operating 12, 15,16 challenger’s and
market value; conts; sulvage value, and 17 defender’s adverse
wlyun value; detetidgration and minima
’ deteriorution obsolescence;
. and obsolescence service life .
lhc(emenul .. Annual operating Purchasing price; 6,°* 7.9,13 Cost of muintaining X . X
Cost * costs, decline costs of operation;  and 1% capacity during the '
in «alvage value; <alvage value; planning horizon
remaining service service life
e life )
Cont-Flow Annual operating Purchasng price: 7,19,20,21,  Annual service X x
N : . costs: salvage saivage value; 22and 23 charge which is . .
’ value; remuining anhual operating , , necessary to mﬁs\/ ’
, ., servicelife: costsand service ¢ operaungund
deterioration life of a machine investment expensex
! und obwoléscence unit in the chain of associated with
; future replacements;. muintaining i unit ( °
" deterioration and 77 ofequipmentin
obsolescence production during the -
' planning horizon
Dynumic ' Annual operating Purchasing price; 7,19,20,21,  The present worth X X ..
Programming costs; salvage salvage value; 2and 2} of all capital and -
value; remaining annual operatidg operaling costs §
servite life: * costs; service life; associated with a
deterioration dettrioration and tacifity of age of
. and obsolescence obsolescence t years
* *The numbers refer to the numbered assumptions of Table * ,
**This assumplion con be casily reluxed (sce text). )
. tProvided there is no great disparity in the expected service liv - of the alternstives and a significant difference between their respective

1
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Table 3,16: Assumptions (10) L o
1. Expected service lives and salvage va of both defender and challenger are i ‘ -

ignored.

Savings after the payback period are i

.-Current market value of the defender is i

. Interest rate is ignored.

. There is no eéonomic justification for the ptedetermmed number with which the .

payback period is compared. .

6. Differences in utilization rates of defender and chalienger are ignored.

7. The effects of technological changes on dernand for the challenger’s output are
ignored.

8. Deterioration and obsolescence are ignored.

9. A single machine is treated in isolation from each machine in the chain of future
replacements extending as far into the future as a firm's profit horizon.

10. Differences in service lives of the chalienger and defender are ignored.

11. The salvage values of defender and challenger are constant. « .

12. The expected service lives of defender and challenger are constant. ) ’-

13. The time value of money is ignored.

14. The equipment decreases in value at a uniform rate. -

1S. The deterioration'and obsolescence gradient increases as an pmhmeuc progression.

16. The defender has a one-year service life.

17. The challenger will accumulate aperating inferiority at a constant rate over jts
service life. - J

18. The choice of the cxpec;cd rethaining service Jife of lhe defender has nd mﬂqgnce >
on the.purchasing price. salvage value and service life of the challenger.

19. The service lives of successive units in the replucement chain are equal.: ,

20. The utilization rates of the defender and future replacement equipment are consnhl .
and the same.

21. The purchasing price of future equipment remains constan.' )

22. The salvage values of the defender and all the future replacement machines are
constant and amount 10 S, and S respectively.

23. The operaling expense functions or the dclendcr and future replacement machines
are linear funmons.

~
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_TABLE 3.

3.17: Losses resulting from improper equlpment
replacement (40) '

12

A Y

Depreciation|Maintenance|{Total | Minimum | Extra | Total
| Year|& Investment|Repairs & _|Hourly | Hourly | Cost | Loss
Cost* Downtime* |Cost* | Cost* (s/HR)| ($/YR]
1 4.50 _ |, 0.62 5.12 | 4.36 |0.76 |1520
2 3.82 ~ 0.90 | 4.72 |- 4.36 |o0.36 |1440
3 3.35 1.14 4.49 | 4.36  |0.13 | 780
v 3.0 . . 1.36 4.37 4.36 0.01 80
5 2.78 1.58 4.36 | 4.36 0.00 0
6 | 2.58 | 179 . 4.37 4.36 0.01 120
7 2.40 2.04 4,44 | 4.36 0.08 |1120
8 2.26 2.32 4.58 | 4.36 |0.22 {3520

* Units are doilars per hour of operation

f

Assumptions:

1,
2.

3.

‘4.

i

'Im;.tial_ cost“ﬁ/-ejquipnent is $20,000.

Hourly costs include depreciation, investment (interest;
insurances and taxes), maintenance and repairs, down-
time.

Machine is operated 2000 hours per year. -

Sum of years digits depreciation is used.
i

- I /,
I'4

Ny
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FIGURE 3.7:

Showing” its Economic Life

(Refer alsd to data in Table 3.17)

i

Graph of Hourly Costs of Operating a Machineé'
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Peurifoy's analysis is crude and'superfiéiali\and does not
consider the fact that the contractor coulé have decided
originally to depreciate the equipmeht~ovef a five year period.
If it is kept after this .period’ (year six and ‘seven) then the

is a sunk cost. ' On the other hand, Douglas (18) becomes in-

depreciation cost would be zero. At this point, thé;ﬂachine
volved in a more Precise analysis of economic life of cons-
truction equipment, unglas uses net present value theory to
develop a computer proénﬁm consisting of 68 variables, used

to accurately determlne “the yvear in which the average annual
cumulative profit of the machine is maximized.. The reader

is referred to Douglas' book for a thorough explanation of

his method. Figure 3.8 contains a graph of .equipment economic
life»as defined by ung;as. The time to replace the equipment
is wheq the next year's‘annﬁal profits for the present machine
falls below the avérage éknual cumulafive profit of the Te-

~

placement machine for the same year; ' ,
A considerable cost ma; also yesult form the iniproper se-
lection of equipment. A well planned selection analysis pro-
videé‘aﬂclearer understanding of equipment requirements and
availability. geveral contractors ;ait until the last minute
Sefore‘selecting equipment, when requirements are such that
the first available unit must be selected, regardless of the
manufacturer. The machine's plaée in the profit: picture is

often distorted. Work may seem too routine to warrant a

careful selection analysis. Production costs are frequently

ignored as long as the machine keeps on g01ng. Table 3.18
consists of a list of the factors affectlng the construction

v
equipment selection decision.

ey
Analytical tools available for the selection decision are

°
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FIGURE 3,8: Graph of feconomic life as defined by
Douglas [18) . Y
Where: Phymcal life is the _poJ.nt where mach:l.ne w:.ll not
) : producé anymore .
Profit life is the per:.od during which it can ' -
. ' ~ earn a profit _ o
Econcmic life is the period when the nachine 8 o
' profits are—maximized. . !
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TABLE 3.18: . List, of Factors Affect:.ng Constructlon"
- Equ:.pment Selection Decision

Va ) . * AX. - ‘ . ﬂb —

- ﬁquipnent costs (refer to Table 3.1) SN

1

-

o

.J... A
#. - { Equipment \productive capacit:y .
4 % -
- Equipment ma:.nta:x.nabll:.ty '
- Avallablllty of work — market ana.lysz.s
= Availability of equ:.pment and replacement parts
. 4 \./‘ ) o
. .= Contractor's needs‘- specific requirements of cur- .
g rent or future projects (long .
. o8 term planning)

- [N

- Mobility’, versatlllt{ and adaptlhlilty ' -9 ® g

: . w - Transportability, assembly, drsmantl:mg - t:.me,

PR logJ.st:Lcs
B : e .
o -~ Fuel consumptlon - energy policy . R »

- Compa,tlbll,.lty w:.th ex:.stlng flee't - balanc1ng w:Lth
- . o tinterdependent equipment ‘ .

S I
, . ~ Influence. of -~ .climatic condltlons, s:.l;ce conditions,
’ T - N ‘ © time scheduled for pro;]ect . /"

¢ q L= Expected economic life and obsolescence
s o - Equipment durab:.llty and rellab:l.llty
’ [
ot . - Operator skills requlred and traininhg programs -
) - - “Company bidding strategy equlpnent costs

%aler. service and reputat::.on
fnt brand name loyalty S ), -

Vi

Equi ent power and capac:.ty g

Q

- Availhb:.lity of trained serv:.ce personn,gl 5
L - Ava:.lab:.llty of proper support equipment and tools

s 7 = Sdfety and env:Lronmental protection standarde

L | a "= E ent options available -7 o
H———c . : qull..x‘“ n p ., . o /

g - S'alirage value. of new equipment - '
3 o - Operator convenience (

o
-

" Note: Factors are not necessarlly l:.sted in order of -
' mportance . . -8 .o
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limited to fin'ancial factors only; and are similar to.those
- in Tab‘Ie’ 3.15.- No reference was.found to contain a thorough
method analyzing all of the- factors 1nfluenc1ng the. selec—

)

‘ t::.on problem. : -

]
‘ The’ acqulsltlon problem may be J.nfluenced by the costs of
‘ untlmely replacement or :|.mproper selectlon. When these
costs are conélderable with respect to the other equlpnent
costs in a cash purchase or‘financing acquisition plan,
then the contractor may possibly have been econaomically ‘
better off conslder:mg acquiring the equlpment through '. '

either -@ gental or lease plan. Douglas~has studied the

problem of -untimely eciuipment replacement,
is referred to referente (18) for- further
Douglas' analysls is very deta:.led, and may bé dx flcult .

for most contractors to understand. Addltional research

time would be well spent in slmpllfying Douglas' replacetn

analysxs, ‘.:.n —order that it may become more useful t.

reports Further work’,"'s‘hould be .carried out to correct this
s ’ : . o,
problem. - ] ’

| ¥ '
f— |

More unnecessary costs may al)so result from the uneconomn.cal
mode of acquiaut:.on, as is be ng studied in this report. )
Acqu::.r:mg constru,gtlon equ:.pment Jis a major bus:.ness decision

that deserves time and thougbt. . ERE

«
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3.6 . EQUIPMENT REVENUE

. ' ‘
. . »
.

o

'In the context of this report, equipment revenue may be

defined as all positive (incoming) cash flow which results' ’

- from the use of construction equipment. A complete ana-

.

which the contractor 'actué;ly pays' to operate the 9quii:ment.

e

the

lysis of the financial factors inwolved in the acquisition
problem must. i.nc.:drpérate a study of eciuii:ment revenues.
Without the proper amount of revenue to cover all of the
equipment expenses reviewed in this Chapter so far, the _
coni:ractor‘ can not remain in b}léiness very .long. The pur-

pose of this ection will be to examine the various fypes

. 'y . .
and sourc of construction equipment revenue, such that

work ma placed in perspective. Cegrtain potential

pitfalls will be studied, in an effort to clearly outline

areas where some contractors have failed to.properly account

for adequate equ_i;pgierit revenue in their operations. 1
. ‘\
. y
Talgle’ 3.19 summarizes three types of equipment revenue and

their respective sources. Internal revenue is an amount

. If it is rented, than this amount includes the rental cost,

and all operating costs as listed.in Table 3.1. In‘terms
of cash purchase, internal revenue must include all fixed,
operating and indirect costs as det‘éiled in this Chapter.
A breakdown of lease and finance cost components in the

internal rate is included in Table 3.19. |

Once a (gontr;;@cquires a piece of equiptnent, he mist

. recover the acquisition costs and return a profit by using

te financial picture within the acquisition frame-

s
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TABLE 3.19: Summary of types ‘and sources Of !
construction equipment revenue ‘
Type Source Costs to be Recovered
' (refer also to. Table 3.1) .~
From actual 1) ‘Cash purchase - fixed costs +
. contracts, or| - operating costs + indirect costs |
Internal| internal yse-| 2) Finance - same as above
by contrag: 3) Rent - rental + operating costs |
4) Lease - lease + operating costs ’
. e
‘|Hourly work 1) Ccash purchase - internal rate +
, for client - replacement cost + profit .
External|and other 2) Finance - same as above
contractors 3) Rent' - internal rate + profit
4) Lease - internal rate + profit
Auction :
Tradg-in n
Salvage |Equipment dealer - \

value

Equipment broker
Own contacts - pr:.vate sale, advert:x.ze

Junk yard

- ¢

5
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" the equlpment and by realmz;ng re51dual values when it is

"returned or sold. The contractor must in effect, "“rent"

P

the equlpment to hla progects by charglng for its use. The }

;‘contractor must view his equipment 1nvestment in the same

way that a renter of construction equipment views his.

. ’ , i

No reference exists on how the contractor should determine

" the optimum internal rate. There do exist several re-

ferences on the calculation of the external rate. Table

3.20 contains a éomparison of five external hourly rate

calculations as recommended by certain prominent North

* American construction organizations. As may be seen, there

are very diverse opiniogs on the hourly:external rate that
should’ be charged‘for‘tte'35 ton rough terrain crane. This
fact, coupied with the“coﬁtractor's option of .not having
to charge at all for the equipment he owns, lends itself.
to interesting blddlng strategles. A contractor who owns
his equipment %s not obllged to charge it completely to
any particuiar project. He may have paid off a major '
_portion of the fixed costs on a orevious contract, or he
may wish to gamble that posslble future work will be able
to cover these costs. In any case tRe contractor who
practlces thls equlpment pollcy almost certalnly has a
competltlve adVantage over another contractor .who does not.
The ultimate loser is the small to medium sized contractor,
who is frequently confused by the varlous rate schedules
shown in Table 3.20, and is not sure what amount he should
be charg:.ng for the equ:_pnent.\ The contractor may make a

paper profit on 1nd1v1dual progects, but overall the firm-

' may be suffering drastically as it must pay for the equip—-

1
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TABLE 3.24: Ontario Road Builders' Association
‘ (ORBA) Rental Rate Schedule (39)
m_\.

NOTE:

1. Rates do not Incm. operalor's o8 Monthly Monthi Hourly
2. Weekiy ratpy 5.' { '" Canadian l'hnuly Rental * Rental
3. Daily rates normatty X, of' monthty - Price Rate Rste

LIFTING CRANES

Cable — Crawler Mounted ’
——c/w Standard Boom & Gantry, independent power boom
15- 20 Tons 143,000] 5 | 7,150 40.60
| 21- 30 Tons 181,000 | 5 | 9,050 | 50.60
31- 40 Tons 264,000 5 [13,200 | 72.00
41- 50 Tons 280,000 5 (14,000 | 76.40 )
51- 60 Tons 290,000 5 [14,500 | 80.20
61- 70Tons 350,000 5 [17,500 | -96.00)
< 71- 80Tons 373,000 5 [18,600 | 102.60 '
81-100 Tons 533,000 [ 5 [26,600 | 143.40
- .101 - 150 Tons 561,000 5 [28,000 | 152.00
‘ 151-200Tons | 736,000 5 [36,800 | 195.00
250 - 300 Tons 1,051,000 5 152,500 | 280.00
Cable — Tryck-Mounted
, --c/wStandard Boom, Jib & Hydraulic Outriggers _
. 25Tons [ 237,000] 5 |11,850 :
35 Tons . 264,000 - 5 113,200
40 Tons 277,000 5 {13,850
50 Tons 378,000 5 [18,900
" 60 Tons 389,000 5 (19,450 °
«/ 70 Tons 402,000] 5 [20,100 <
90 Tons 449,000| 5§ 24,500
’ 115 Tons 502,000 5 [25,100
. 140Tons | 583,000 5 |29,200 .
300Tons 1,119,000] 5 55,900 #

Hydraulic — Truck Mounted
—c/w Full Boom, Jib & Hydraulic Outriggers

"15- 20 Tons 167,000 | 5 [ 8,350 | 49.40) !

25- 35Tons 212,000 | 5 [10,600 | -61.

50- 60 Tons 299,000 | 5 [14,950 83.%

75- 85Tons 386,000 | 5 [19,450 | 107. .
100 - 120 Tons 550,000 | 5 [27,500 | 150

130150 Tons [-711,000 | 5 [35,500 | 195 .

" Hydraulic — Rough Terrain, Self-Prépelled
. =—=C/w Telescopic Boom & Hyd. Ouifiggers

L . 15-18 Tons [ 124000 | 5 -1-6,200 | 36.60| :
S 20-25 Tons 1‘34,%6 5 16,700 | 39.80
’ 35-50 Tons 230,000 | 5 |[11,500 | -65.20
. 60 - 80 Tons 380,000 | 5 (19,000 [ 103.

£
&
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In order to determine the amount of revenue obtainable~by
acquiring a certain piece of :construction'equipment, the ,
contractor mu$t complete a thorough analysis of )his‘market
in order to determine how many hours and for what durations
he will be able to occupy his machine: The construction .
industry covers many different markets, si;ch as:

.
.

' Comgnerciailj. ] ) . 1 -
Industrial K
Institutional -
, - Residential » S
Usually, the contractor' s market is predetem;.hed bythe
firm's previous exper:.ence -or natural nicl:.nat:.on. For
example, 1f a contractor has concentrated on schOol cons-
"truction, he may regard schools as his pz:J.ncz.pal market out
of hab:.t, and overlook- other lucrative markets such as
- commercial or, industr;la; buildings. . / *

- . ' s o

The first step the ‘contractor nmst do is s;.t down and -
analyze what his fn:m‘s capabil:.t:.es are and what kn.nd of
. markets can the fJ.rm operate in. It must be determined

what kinds of buslness opportum.tles are available J.n cons- ,

truction,. and how these needs g:an be met. This is the

direct opposite of restricting the firm to the markets it -

has alxéa'ys operated in. Habit an'd personal, disinclination .

to entér a new market may be curtailing new profit oppor=.

tum.t:.es for the contractor. . -

. -
€ o . ~ . © . . . LN
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The second step is to det.erm.me who pays for the contrac-

tor s serv1ces, or who :Lnfluences the purchase. Developers’
and owners J.s the obvious response,’ however there are other
individuals. © Architects are frequently called upon to
recommend a contractor’ for a’ spec:.f:.c progect. Relgted to
architects are consult:.ng englrreers and s:.te J;lanners ‘who
may also be involved J.n the project planning process.
Another category of prospectlve cl:.ents is past or présent
cust,omers. ‘ o f\ A

’

- c -
°
T

Once the contractor determ:Lnes .the size of his market, he
is able to set a realz.st:.c object:.ve for, the type and dollar

volume of work his fim w111 attain over the next planning

. perlod.‘ The ne‘xt step, in terms of equlpment management;

is to beg:m the constructn.on equlpment replacement/.xpanslon
process to successfully complete the work. When there is

certaa.nty, or at least a high probahlllty of work over the

v

next couple of years, then the contractor is assured of a
steady revenue* from the equ:meent. Accurately pred:.ctlng

the market in thJ.s manner tlps the balance in favqur of cash

purchase, lf:x.nance through a loan or long term leas:l.ng, ins-

tead of short term rentals.

. . °
? ' - © o s 2
. y < .

The revenue fro;tox its salvage is the’ last basic type of equip-

ment revenue. As. discusséd in Section 2.2 the current mar-

Xet for used equipment i‘sr booming, due predominantly to in-
flated new‘ equipment ‘prices.. Auctions‘ aré the hearxt of the,
used equ:.pnent business, and are orfe of the maJ.n mechanisms
£or™ ‘establishing the, worth or salvage value, of used consg~

(J

trug:tion machinery. The trade-in can. be used most effec-

4
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tJ.vely when acqulr:.ng new gquipment, since the contractor is

-J.s in a better bargalnzng posJ.t:Lon. Equ:.pment dealers

handle the greatest volume df buying and - sell.mg used equip-
ment (13). The dealer buys outr:n.ght, with no trade-in or

otﬁer strings attached. E

,‘By meéans of the framework included in Figure 1.?!, Chapter 3

has tompleted a study of the important financial -factors in

" the acquisition analysis. Equipment e3tpense§ formed the .
bulk of the chapter, and. the reader was referred to several

L4

more—detail'ed referendées if further study is reciui'red.

'Equlpnent revenues were also examindd. Without suff:Lc:Lent

equ:n.pment revenue, there is nc need for an acquisition ana-
lysis - since the firm will no doubt, soon cease to exist
as a profltable entity. The opt.unum acquisition strategy

must be based on accurate estmates of equ:.pnent revenues

‘and expenses. In order to determine the best method of -

acqulsltn.on, the contractor mist consider all of ‘the finan-

; Weidlgitems related to the use of his equipment. . . .
\ 'h./'

4
&

v
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g * CHAPTER 4 ‘ .

4.1 EVAIUATING MODES OF EQUIPMENT ACQUISI ION

o

. Current returpn.on investmept methods are limited*tc fac~

_tors than can be reduced only to mcnetary terms. Intangible
considerations, such as the contractor's feelings and per-
sonal preferences, dc not enter into theiedonomic analysis.
It is possible tolset'up a framework, wherein all criteria
could be weighted Eelat}ve to one another. The objective i
of thie chep;er is to examine certain ways of evaluating
the mode of equipment acquisition. Section 4.2 will review

in detail three financial methods of determining the optimum

.~

Section 4.3 contains an analysis of non-financial factors,

mode.

. - (%
and Section 4.4 will describe a framework for multi-attri-
buted decision making, in order to evaluate both the finan~
cial and non-finaricidl factors affecting the mode of equip-

’ _ ment acquisition.

—

4.2 - . FINANCIAL ANALYSIS

i
| As 1ndicated in Chapter 1, many factors play a part in the
' evaluatlon of equipment acquisition alternatlves. One of
" the most critical is the expected return on 1nvestment. No
contractor w1lllngly acqulﬁgs a machine that will fail to
- B return an acceptable profit. In an industry as competltive
_as heavy construction, the consequences of a poor acquisltlon'
decision can easily jeopardize the financial pos;tlon of the
contractor. The proper acquisition of construction equlp-

v e

ment is to a large degree an investment decision, and must

-~ 128 =
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‘ be evaluated in the correct manner, SUCCESSALD attalnlng
g

the optlmmm acquisition plan is fundamental to the economic
1

growth of the contractor:

There are essentially three financial tools which may be

A

used to analyze the acquisition problem:

¢ 1

1. Cash flow method
2. Internal rate of return 1 '
3. Present value method. - o

4.2.1 CASH FLOW METHOD

[

‘1The c§§h flow schedule is adaptable to all types of equlp—
méent acquzsltlon probleps, and is relatively simple to
construct. A cash flow analysis of four depreciation methods

on a 35 ton rough ter;ain crané was examined in Section

3.2.2. Before gatherlng information and prlces on all - -~
equi;ﬁwmt acquisition algernatlves, many hractors check

their projected cash flow to determine if it eliminates the
possibility of cash purchase, short term loan payments, er

another acquisition strategy. Next, some coptrecﬁors check

-the}r business ratios aﬁd bonding capacity, meaaurihg them

against future needs fo see if they dictate leasing;or only

certain types_of loans. : , ’ : : .
When faced with an acquisition decision that could tie up
capital or bank credit lines for several years, contractors .
must study. very carefully their cash flow sche&ulee. ia§Ie
4;2 centains‘such an example, with a cash flow schedule

v
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presented for the prgposed cash purchase of a 35 ton réugh ’
terrain crane. 'As détailed in Tab;e 3.1, all relevant costs
and revénues must be incorporatéed in the analysis. Table
4.2 shows the initial cash outlay, projectédfrevenues and
total operating expenses, estimated before tax cash flow,
planned depreciation (CCA), income taxes and the after ta#
cash flow; The assumptions for this example are summarized

in Table 4.1.

Depreciation and taxes are major economic factors that must
be included in the acquisition. analysis. When applied to
estimated ygérly revenues and expenses for the cash puréhase
and loan acquisition modes, deﬁ;eciation and taxes completes
the‘bqsic accounting picture (4). The césh flow.schedule
displéys all incoming and outgoing funds, and helps in ‘
planning tax payments. In terms of the rental or lease modes
the equlpnent's deprec:.at:.on has no direct affect on the
contractor's cash flow schedule. ~
A . /

. Table 4.3 summarizes the cash- flow schedule for the finanqing
alternatlve, while that for leasing 1%:1ncluded in Table 4.4,
Rental of a 35 ton rough terrain crane was examlned in
Sectlon 2.4, with the breakeven analys;s between rental and
cash purchase inaicasing that renting is economically
feasible if the machine will be used less than approximately W
950 hours. . )

.‘ , | | : )
Included in Table 4,5 4is-a summary of the cash flow formulae
usey in the calculations of Tables 4.2 to 4.4. The cash f£low

N * -3
ethod is an important financial tool which must be uséﬁ to

. ‘
! -
. -
»
4 ’
. .
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 TABLE 4.1: 'Summary o6f three alternative modes of acqulrlng

- . a 35 ton rough terrain crane

Mode of
Acquisition

Conditions and Costs

Cash purchase

List price of $170,000. including freight
charges, initial unloadlng, assembly &
testing.

Capital cost allowance deprec1a510n rate
of 30%,salvage value of $28,000. at beg1n~

ning of year 6.
.

5 year bank loan at 12% interest on
balance, list price of $170,000. as above
Down payment of $38,000., remainder as a

Finance loan ($132, 000.) s
Capital cost allowance deprec1ation rate
of 30%,salvage value of’ $28,000. at
, beginning of year 6 SR !
- . N
L/

! " ‘: ‘ . . '
$4,080. per month ($24. per $1,000. value)
for 5 years, equal monthly payments

Lease Option to purchase for 1lessor's book valuq
.all maintenance and repairs by léssee
; Taxes -.50% of net income
General _ investment tax qredif’ - 5% in year of
acquisition {
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L , ', TABIE 4.5: Summary of Cash Flow Formulae | .
, —4 . i L = R - Bt = As = To = . )
r BICFy = Ry - Ej - Aj - I3 -1j .
] . Where: . .
BTCFj. - ... « Before tax cash flow in year "j"
Rj 4-+-« Revenue in year j t

| Ef eeees Expenses in year j, including operating
costs, maintenance, repairs, and so on.

Ay ..... Payment on principle (amortz.zat:.on cost)

. .ees Interest 3

Lj cecee Lease cost '

SR W I A B ¢ VS

St
.
-

\ = N

,
v

aray
—_—

ATCF; = BICF4 - Ty
- . - (é - 'rr:fsfrc:'j - gr(AjL— CCA4)
~ = NOILj - Aj =13~ Ty~ Ly
i ‘ . .. Where: '
1 ATCF§ = After - tax cash flow in year "j*
1 ‘T4 = Tax paid by contractor in year "j* e
= (NOIj - I; - CCA4 = Ly)Tp :
CCAy = Capital cost. allowance as per achedu,le B
(Table 3.3)
NOI 5 = Net operating income = Rj - Ej °
g iR ’ Ty = Tax rate of contractor
- ¢ .\
¢ ’; < \
\ A /\ . ,‘ -
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analyze the key veconomic issues that face every contractor.

It is a method which should be uked in all acquisition

decisions, and must.be completed before further financial
. 1 \

investigations are performed. Figure 4.1 containe a gra-
phical analysis of the three cash flow schedules studied.
The payback period for the financing alternative is approxi-
mately 2.25 years,'while that for cash purchase is 3.75 \
years. The leasing mode has a positive after tax cumulative

cash flow until into its fifth year.
4.2.2  INTERNAL RATE OF RETURN "

The internal rate -of returnT(IRR) is that rate of aiscount
which will cause the present value of all cash inflows to
equal the present value of all cash outflows. Viewed another
way, it is that rate of discount,which wil{;g;use’the net
'present value of the invéstment Eg/be/ie;gl ﬁxpressed as
a‘formul?: )

Where: ‘ . .
‘ = Last pericd in which a Eggﬁ\ilow is expected

o —

n
c = Net cash flow in time period j
r = Unknown internal rate of return
Co = Initial cost of equipment

The theory states- that any machine whlch has an internal-
rate of return greater than scme spec1fied minimumkattractive

_.-rate of return will earn more thankit will cost, and . -could

~
~
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-studied. It -is not necessdry that the best mode of acquisi-
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"then be, acquired. The IRR represents the percentage or rate

of interest earned on the unrecovered balance of an invest-
ment. The uhrecovered balance of the investment may be
viewed as the portlon of the initial lnvestment that remains
to be recovered, after reVenues and expenses | have been added

and deducted respectlvely,vup to the point in time being

“tion have the greatest IRR. What is important is that each

. 1ncremental cash flow from the new machine obtain ‘an internal

rate of return at least equal to the MARR.

‘ . ; N .

Choice of Minimum Attractive Rate of Return (MARR)

\ . [3

"The contractor must determine himself what the\ﬁinimﬁm,

attractive rate of return (MARR) ought to be. It must be

chosen with the objective of making the best possible use

of a limited resource. Tﬁ's resource consists of the money
that'can be made available{Eor investment in construetion
equipment. If a proposed investment fails towsatisfy this,
requlrement, the proposal is rejected. For instance, e
¢contractor may. consider an after tax return-of 15% to be the
cut-off point for certa:.n types of equlpment The decision
to acqulre a . new machlne would be based on lts performance

with respect to thls rate.” _4

4

The principle is explained in detail in reference (24). 1f

the cohsequences of making an investment yielding 10% is to

forego some other investment that would yield 20%, it is not
sensible to make phe 10% 1EVeptment. The high figures for

the MARR that so often are used in the cgﬁstruction iqdustri\ S

'V g
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are based in part on this princip;e.y It is prospective
ndifferences among alternatives that are relevant in their
, comparison. The prospective rate of return from a proposed -
inrestment should be based on' the difference between making
the investment, or some other one. fﬁ deciding whether or
not to undertake. this parﬁicular inveetmenrj the cbntractor
must compare -the prospectiye returns wirh the pro':)spect::i.'\reze
return obtainable from alternatlve 1nvestments that’ are of -
comparable risk. Also a factor in determlnlng the MARR

will be the previous performance of the firm. The after:
tax return on equity capltal may be used as a measure of
performance. Assumlng that-this rate ls satisfactory, it ’
would prov1de a minimum level for MARR. . Anything less than

thls amount will bring down the contractor's return on . -

equity.. - ‘ (
: 2

The minimum attractive rate of return is viewed as a rate
at which the contractor can always invest, since he pre-,
sumeably has a fair number of opportunities ﬁhat yield such
a return. Thus, when a contractor commits money to the ~
acquisition of a machine, 13\\\c:opport:unity to invest that monef
at the MARR has been foregone. It is fot this reason ﬁ@é;/‘
the MARR is also called the contractor's opportunltyé\cost
of money.  The MARR must not be confused with the cost of
capital. A flrm s cost of capital is a composite rate that
represents the cost of providing money from external,sources*

through the sale of stock, bonds or by direq€ borrowing.

Where a contractor's cost of cabibal may be 11%, his MARR -~

may be 18%. The difference occurs since few contractors are

willing to undertake investments that are expected to earn

-

~
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jelements and because of uncertalnty about the future

.Every capital investment involves some, degree of risk. The
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0
only sl:.ghtly more than the cost of cap:.tal due to the risk
8
-» © .-

4

-

reason for th:l.s is that the return .on the imitial cash outlay .
lies :Ln the .future, over “a per:.od of several years. Equip-

mert dec:.sxons must therefore be based on est:.mates of

4

*venues and costs that incbrporate all fa;:tors which -may e
affect the machine's ability to -return a profit. Table 3.1

contained a cdmpl‘etfe list of. such factors. . e

-

-
e

There are ad;ustments in the acqu:Ls:LtJ.on analysis that *\

contractor may make, in-order to° account for risk. Thesé -

[

adjugtments are to:

) .
‘ ,
‘e ‘ &
.

a - r . ~

1. Adjust the rate of return required from the machine
o o

2. = Adjust the. expected revenue
3. - Use probability distributions - Lo "

4. ' Use sensitivity "analysis
o ' ' ‘l
The contractgr's attitude toward risk and uncertainty plays

a major role in, deternu.nn.ng the type of adjustment he w:.ll

. be content in carrying out in the equ.u:ment acqu:.s:.t:.on

”‘_\

analys:.s.' The first two adjustments are smple, and may be

completed following a short period of reflection on the part ‘

of the co°ntractor. Probability analysis is. complicated, and

requires a cons;derable amOunt of knowledgg and understand:l.ng
on the contractor s part. Reference (24) cpnta:ms an ex-

ce lent mtroduction and d:.scussion on the subject of proba-
bility. SQnsitivity analysis is less W&Ted, but just

v

e
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as tedious. As an example, Table 2.) summarizes the brief
sensitivity analysis of Peurifoy's' piz;chaee/rentel equation.

It .is an analysis performed by the contracfor in order to
» v oy " 4

- determine the variables in real life which have the maximum

nnpact‘: on the, acqu:.sit:.onL analys:Ls, in order that additional

care may be directed towards these items during the equipment — —

<acquls:.t.1.on process. - :

The cosnb'arieon of the three alternative modes on an incre-
(mental basis befcre taxes is included in Table 4.6. The
alternatives are‘arran(ged in order of increasing capital
,cost (ie lease < financing, < cash purchase). The contractor
is. w1lllng to invest in -the financing alternative only if
the IRR on the 1ncrement of the investment exceeds his MARR
The before tax cash flow proflles dre contained on the
follomng page. The data for the lease (A) and fJ.nance (B)
prof/z.les was tha:.ned from 'Bable 4.4 and 4.3 reepectlvely.
Profile (C) is the difference betwee?proflles (B) and (A).
The data for the cash parcl;xase (D) profile comes from, Table
4.2. Profn.le (E) summarizes the var:.ous increments:on the - -
J.nvestment between the cash purchéee and finance modes.
A similar analysis may be: performed for the a@r tax cash
flov;rs\. Table 4.7 contains the comparison of the IRR of the
three modes on an incren;ental basis after taxes. .

. “ N £ |
On an after tax basis, the contractor would chose the finance
mode, since it providea a 19% IRR on the mcrement: Qé the
investment over leasing. The cash purchase mode provides
only a 6% IRR on the, increment Df the investment over the
f}"nance,r"node, which is below this contractor's after tax

MARR' of 8%. L .
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4.2.3 PRESENT VALUE METHOD . ’

A precise econaomic e\{aluation procedure that emphasizes )
i‘ei;urn on investment is the present value (PV) method. This
is an effective method' since expected cash flow eairnings are
discounted by the rate of return which the contractor con-
siders‘ acceptable. The proposed acéuisition is judged on its
ability to pay for itsel,f in discounted e\arnings over a given
service 'period. '

By definition, the concept of ‘present- value centers on thé
expectation of receiving a given amount of money sometime

in the future, and that the investment has a present value
that is somewhat -less than the future value, depending on the
,earnir\gsgrate. For a proposal to ‘be acceptable, lthe total

. present value of cash flow earnings must equal or exceed the
amount of the initial investment. |

v

*he formula for calculating the: present value of $1 expected

Y

"n" years in the future at a rate of return it jg;
1 n
(1 + i)'

For example, an investor expecting $1000. after one year

with an interest rate of 10% need'only invest $909. today.
At 20%, only $833. is required. |

4

~
4 paslment 75T
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>

To imbiement-the preseﬁt value method, the contractor must

- find the present value of the expected net .cash flows of

the acqulsltlon mode, d;scounted at a certain predeterm;ned
discount rate, and subtract from this the initial cash
outlay for the equipment. Expressed mathematically:

o :

P L Nev =S =S —3 - co
) . =1 (1 + 1)

Where: n = Last period in whikh a cash flow is expécted

Cy Net cash 'flow in time period j

]

i

o

Specific discount rate

Initial cést of equipment

When the initial capital outlay is spgéag:over'an interval

. of several periods,. it too must be discounted. If the net.

, . x

present value for a certain acquisition mode is positive,
then it should be accepted. If two or more different modés
are compared, then the one with the highest NPV should be

-~ selected. .

In choosing theé éiscount rate, the céntraétor must keep in
mind one important rule. The selected discount rate which
yields a positive net present value must exceed, or at least
be equal to, some minimum’ attractive rate of retyrn (MARﬁ)b
The choice of the minimum attractive,raté of return was dis-

-

the previous section. For the case study in this ’

cussed 4

report, the\contractors before tax and after tax MARR's are

assumed to be \L5% and 8% respectively. -

o
,,,,,



1

- 146 -
" "

Table 4.§ contains a'compariﬁbn of the before tax present
values of three methods of aé&uiring a 35 ﬁon‘rOugh.ter ain
crane, while Table 4.9 includes the comparison after taxes.
As noted in reference (24), éhe best choice before taxes
(finance) is not ﬂééessarily the best one af£e: taxes. It
is to the contractor's"advantage,to obtain the best possible
return after. income taxes rather than before income taxes.
Tax rates vary from country to country and from time to time
in any q}ven country. The contractor must be aware of what
amount of depreciation he is allowed to claim when calcula-
ting income tax payable. Also, the investment'téx credit
has an affect on the final amount payable in the year of

acquisition.
3

Figufes 4.2 and 4.3 show a graphical anal?sis of the dis-
counted before tax and after tax cumniptive cash flows
respectively for thg three acquisition studied. The
cash purchase curve starts at the initial casp péymént and
gradualiy climbs to the final result. The finance curve
_of the term loan.. The lease curve starts at zero, rises
.to a maximum in the third year, then decreases to the final
value. The final analysig,E;:Bxs the financing arrangement,
_ since the cumulative aféér\tax cash flow at the end of the
" £iftn year, in Figure 4.3, is the highest of the three modes.
Also, the payback period for the financing méde is shorter

(4.1 years) compared to 4.7 years for the cash purchaée al- -.

ternative, As concluded in reference (}8),'thé shape of the

" . curves will remain fairly staﬁle, even though some variables

change. g/ ] ..
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V.

Discounted Cumulative Cash Flow in Thousands of Dollars

FIGURE 4.2: Graph of discounted before tax cumulative )
cash flows for three modes of acquisition
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~——— There is one major disadvantage to be consideresl by the
contractor when usir;g the present value method.‘ The
accuracy of the present value analysis ,is directly depen-
dent upon the contractor's estimate of his firm's MARR.
It may appear to be a difficult and complicated process
\ for the contractor to determine his MARR. On the other
hand, he should not select this figure too quickly either,
for his action would introduce another unwanted element of .
risk into the acquisition probiem. For further discussion

of this problem the reader should consult reference (50).

Through the use‘o'f the case study in this chapter, two of
the more coﬁunc;:: discounted cash flow methods have been exa-
mined; ‘Any method fer g'uidiné the contractor in ecqnani-
cally acquiring construction equipment is of little value
‘.1f it requires difficult and extensive computations. One
of the main virtues of the methods reviewed ig simplicity.
It should be noted that the cagh flows examined were cha-
racterized by an initial disbursement, or a series. of
dismrsementst-'starting at the present followed by.a series
of positive receipts. In general, the flows had a mono-
tonically decreasing net present value function, with an
increasing discount rate that intersected the abscissa at
some posit:.ve point such that the NPV was zero. This )
relatlonshlp is shown graphically in Pigure 4.4. When

the discount rate is zero, the NPV is the total of a.ll cash
inflows\lesa all cash outflows. Auuminq that total inflows -
exceed total outflows, and that outflows are followed by
-inflows, then the acquisition mogle will have the highest
NPV when the discount rate is zero. As the discount rate

PR
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increases, the present value of the future cash inflows é@*

decreases relatlve to the present valug of cash outflows.

A}

&
»2

¢
L)

Should further information on either method be required,

the readet is referred to references (24) and (50). Ahuja-

(7Y also becomes in?olved with an applicatioh of net present
value in analyzing the optimum mode of construction equip-
ment acqulsltlon. Figure 4.5 ‘contains a, flow chart summa-
rizing the mechanlcs of making an acqulsltlon dec181on °
using NPV as presented by Ahujaﬂ However, the elements of
his cost-.analysis are incompleoe. The reader is also left
soﬁewhat-:f¥couraged whgo Ahuija suggests that the results
obtained following a very laborious analysis, should only
be used as indicators, and that other'npn—eoooomic factors
must also be oznsidered.: However, no method- of obtéinihg.
a final solution was proposed by Ahuja.

. ’ / | .
Figure 4.5 mgkes refergnce to the present worth-of the
rental‘yode. Ahuija's procedure fo¥ calculating the present
worth of equipment rental is summarlzed in Figure 4.6.
Evén before doing all of the work suggested-by Ahuja, it is

obvious that the rental mode is only, feasible for relatively ..

short perlods‘l‘ It is this author's view that before
contemplating the analysis suggésted by Ahuja, the contrac-_
tor is better off spenaing his time on a breakeven form of

analysis, as outlined in Section 2.4. -« ¥

0
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4.2.4 INFLATIONARY AFFECT

¥
L

2
<

Inflation and its affect on the acquisition analysis is an

“ﬁmportant factor which the contragtor must consider. With

the\equipment 1nvestment coverlng several years, increases
in revenues and expenses must be accurately forecast and
inc;?porated-lntq the analysis. A ma jor prpblem is that “}
revenues and expenses wili most likely inflate at @ifferent

rates, and both rates will probably differ from the annual

‘inflationary increases in the consumer price irdex. The

objective of this section will be to determine how sensitive

the acquisition problem studied so far is to inflation.

. r - .
Douglas (18) studies the affect of inflation on profits and,

'~ the economic life of a crawler tractor. The example is re-

produced in Figure 4.7. Since inflation is a variable which
is difficult to determine with precision, Douglas uses a \

/

sensit1v1ty analysis to analyze ﬁhe affect of‘various infla-
tion rates on mode}. The annual lnflatlon rates vary

from 0% to 20%, .in 5% increments. It 18 assumed that -~

‘ ' U
revenues and expenses inflate at the same rate. This may

not-be an accurate assumption. ?urther,research work‘shou;d
bé‘carried out in this afea, in c;der 3 determine whether °
equipment  revenues are keeping up‘wit expenses, and to
determine the actual inflation rates for both8 One inte- -

resting conclusion Douglas does reach from his analysis is

that as inflation increases, equipment profits are depressed

" and economie life is 1engthened. chever, the increase in™

eccnomic life from 5.4 years (0% inﬁlatlon) to 6.3 years

\'(20% intlation) is not a dramatic increase.

© e e e
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[N

Tables 4.10 to 4.12 contain cash flow schedules similar to

those developed in Tables 4.2 to 4.4,(iowé§er the affect of

- inflation has been included in this revised set of schedules.

The following assumptions were made:

1.

2.

N .

. Equipment revenues and expenses inflate the same

relative amount according to the follbw1ng schedule°
Year 1 ....? " 9%
Yeaf 2 ceese 10%

‘yvéar'3 ..... 12%

Year 4 ..... 10%
Year 5 ..... 10%

As indicated in the pgeviogs paragréph, the assumétion

that revenues and expenses inflate at the same rate

is not particularly correct. However, to assume

otherwise would require considerably more research

and study, and.ij recommended for future work.

*\ A

‘ + . i [ : .
Lease contract is drawn up for a five year period,

and is not subject to inflation. CoL

[~}

Figure 4.8 graphs the discounted after tax cumulative cash

flow profjles for the data in'Tableb 4.10 to 4.12., Comparing

- the affect of inflatidn in this figure with the curves shown. .

in Figure 4.3 shows that the cash flows increase under in-

flation. The iesultadt positive upward trend in all curves

is favourable from the .contractor's point‘of view, with the-

" payback periods being somewhat shorter than those shown in’

" Figure 4.3.

3
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Using the data from Tables 4.10 to 4.12, Table 4.13 includes

. the affect of inflation on the after tax net present values of

the three methods of acquiring the 35 ton rough terrain crane.
Cash purchase has the- highést NPV, and should be selected
by the contractor. Compared to the analysis performed without °
inflation in Table 4.9, it may be seen that the financing
alternative had the highest NPV.‘vThe net present values were

all increased significantly when inflétion was considered..

‘Table 4.14 contains a comparison of the IRR's of the three

modes 6n an incremental basis after taxes. Thg contractor
would select the cash purchase alternative here_also, since

the IRR of the increment of the cash purchase investment over

_the finance investment is greater than his MARR of 8%. It

may be concluded that inflation has a signifiéant affect on

the acquisition analisis, and should B& considered seriously

a

for further research.
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» .
4.3 ANALYSIS OF NON-FINANCIAL FACTORS

So fér in this report, financial data has plaQed an important

role and has been discussed considerably .with respgcf t6 the

equipment écquisition problem. Economic information is

quantlfiable, and there exist proven methods and tools to

evaluate the most economical acqulsltlon alternative open

to the contractor. However, there were no references found

indicating how the contractor could evaluate the intangible

factors affecting the acquisition problem. Several of these

-~

' intahgible factors are’ summarizéd in Table 4.15.

B
[ 3

From a financial point of view, ‘the contractor is also in-

volved in an analysis of the following factors: e :

1. Preference with respect toatiming of cash flows

2. Actual cash flow profile.

gméée factors will be evaluated along with the other nén-

financial items.

@

; ‘ _ . ’

4.4  MULIT-ATTRIBUTED DECTSIQN MAKING

-~

A valuable tool for both subjective and objective evaluation

i

of the equipment acquisition problem is the perforﬁghce
attributes interface matrix (45). The four alternative ac- b

quisition modes may be evaluated with respeftsto their ca-

‘paplllties to satisfy certain criteria. This process fa-

cilitates multi-disciplinary inputs.. Judgements are ex-
‘tessed by numerical ratings which are processed through
two 1evels of criteria in this report,. into a single value
for each aiternative’'acquisition mode. Thﬂﬁ value is a
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. PABLE 4. 15: List of non-economic :evaluation criteria
relative to mode of equipment acquisition

Advertisement - Company name (logo)and colours
- Prestige of company ,
- Image to public and competitors

Adaptability - Planning ~-budgets, upgrading 9y- .interchanging
- - Compatible with company goals (private, public)
+ Storage - work cycles, market fluctuations,
" weather ‘
- Mobility - remote sites, scheduling, coordination
- Flexibility - versatility.of acquisition mode

Avai l%bi lity

Opportunity to get work because of owning spe-
cialized equipment -

- Lag. time during procurement

- Demand of market for, this equipment, backlog’
of work

- Freedom of use of equ:.pment

Risk - Possibility of -losing contracts due to lack of
working capital

- Obsolescence - risk of lmproved model being
developed

- fTiming - of loan, lease payments—slow season,’

. o -market

- Other investments - compare risks & rates of
return

- Disposal - risk of low-salvage value, poor used
market v e

- Competitiveness - of acquisition mode, strategy b
{situation of other construé¢tion contracters)

Organization - Capability of staff for proper operation, repair
. and ‘mainténance of equipment
- fTransportation and assembly capability .
-  Replacement, parts, invenfry, storage -
5 - Employee morale - new equipment, oOwned, etc.
v, = Pre-acquisition analys:l.s ~ future work, market

1

replacement, etc. . \
A

ﬁ Post-acquisition analysis - generate work, <



99)

BoN]

- 167 -

K §

‘non ‘'~ dimensional numbér having no significance other than

its relativity to the values of other solutiens.

\

The Belectioh of criteria is véry-important,\and‘Taple 4.15L

contains oniy‘an example. The actual criteria to be: used
in dny,anplys%é must reflect the actual feelings and require-
ments of the contractor. Certain guidelines may be esta-

blished for the'aélection of thié;décision criteria:

»
-

1. Applicabiliéy‘ T - Crlterla must bear dzrectly on the
' objective of‘ evaluat;ng alternative
. acqnlaltlon modes.

w
~

2. Comprehensibility * Criteria must be clearly defined

and have'a consistent and‘ibvious

meaning to the contractor-.

o

9

3. . Exhaustiveneas "+ Criteria listed must be as complete

as practicable to ensure that ﬁll
factors have been conéidered by tﬁe
| contractor. Criteria which have
~ ' , been omitted or forgotten will re-
duce the overall effectivenesa of
" . S the analysis.

¥
B

Figure 4.9 contains a breakdown, into certain levels, of the

decision criteria listed in Table 4.15. The figure copté}hé“

{ e
three levels. In_order for the contractor to. select the

optimnm.mode of acquiaitlon, it is importan “that he descend -

to the lowest possible level, and begin ha analyais there..

‘ - 1
o
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Table 4.16 to 4.21 inclusively evaluate the equipment ac-
quisition performance criteria at level 2. The matrices

are used to determineghow each acquisition mode satisfies.

* the criteria outlined in-Table 4.15. The, following‘ is a

brief description of the various aymbols u in each - -

4

matrix: . cooe o . , . i
Ch tepangreaccse . Weighting ‘constant for criteria- at
" ' level "n". The total of all weighting

constants within one matrix is 1.00.
. . [ / .

<
-

.- ,R ....,........ Rating of each acqu:.sd.tionmodew;th
o - réﬁct to criterion at the lmst ¥,
I level.

I
W

©

. In edcecae .l...,,.. ‘Total value of each category at level.
' ’ "n", 'I'his tetal becomes the rating (R)
at’ the next highest level.. ',

. ' , /

t g

)

. A

v .....,.‘..’...; Vaiue,of Cn X R, or Iy,
Each criterion at the aelected level is given a weighting _
constant: from' 1 tp. 100." ~The tot&l of all. veighting constants‘
within any one ¢ategory must totai 100%- Each ¢riterion is.

wei,q ' relative to che ‘ancther’ within this Hmit; in o&;dor\/ ’
. of rtance. a‘he moat important *iter:l.on from the con-, -
trac’tor '8 vi.ewpoini; carries the highest wa:lghting. N -

~ . .t - . . e

Bach alﬁemative modé of. acquis:ltion is then avaluated -

. ‘againsﬁ each crd.teria. a‘ha contracﬁor selecta a number frm

T . . 1 ! . ,‘ R } N
{ . R \ ) . . * ., [ 4
- - v . . ’
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-0.0 to 1.0 to rate the .ébility' of each mode to sat‘isfy the
specific criteria against whigh all modes .are being judged.

Both subjective and objective evaluations on the part of the

"\\ contractor are possible. Objective éveluations require the

conversion of quantifiable data into ‘relative values ranging
from 0.0 to 1.0. Subjectlve evaluat:.ons requ:.re a conside-
rzble amount:of "soul-searchlng on the part of the contrac-
tor. Some readers may disagree with the ratings and ‘numbers
used on the follow:mg three pages, however they are meant

to serve only as an example. :

.

.

'

Table 4.22 contains the sélect:.on of the optimum mode of
eq_uipment acquisition for the case study exam:l.ned 1n thls
report. The results of the‘ analys:.s indicate that %he
financing _mode should be chosen. The cash purchase alter—
native is ﬁa ‘close second, with the lease mode a distant
-third. A aer{aitivity analysis could be performed to verify

r%aults', if: the contractor feels that it is warranted.

T~
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TABI{E 4.16: Performance criteria for advertisement

Alterndtives | . , Cash Finance Lease
% ' .- |criteria| Purchase with Loan -
Criteria 'Weight [Rating]Value |Rating]Vvalue | Rating Value
| ch - R v R v R | v
Company name 20 1.00 20.0| .90 | 18.0 | .80 [16.0
Company colours. 20 1.00 | 20.0f .85 | 17.0] .75 |15.0
) Image ‘ 30 1.00 | 30.0 .75 | 22.5 | .70 :|21.0
Total (In)| 100% , 100.0 | s1.5 . 76.0
| | , : ,
\ ‘ /; . rs
3
' ' TABIE 4.17: _Performance criteria for adaptability
Alternatives . ~ Cash Finance |- Lease
: criteria | Purchase with Loan | -
<\\ ', |Criteria” Weight- |[Rating|value jRating|Valug|Rating |Value
‘ b Cn - | R vV |- R |V R \'
Planping = 25 . o0.75 [ 18.8 Qo5 | 2.3 0.90°| 22.5|
Compahy goals | 20 [o0.80 | 16.0| O%85 | 17.0] o.80 | 16.0 |
Storage 20 |o,70 | 14.0| 0.70 | 14.0] 0.75 | 15.0
< Mobility ~ . 15 ¢ |0.75 | 11,3} 0.75 | 11.3| o0.80 | 12.0
Flexibility .| 20 [0.75 | 15.0|0.80 | 16.0] 0.85 | 17.0
. Total (Ig)|. 100% - « tsaalr 0 [ 79.6] - | s2is |
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‘4

TABLE 4.18: Performance criteria for avai'lébility

X

. Alternatives| " cash " Finance -
. Crg‘:terial Purchase with Loan - Lease .
criteria "Weight Rating|Value |Rating|Value |Rating|Value
ﬁ. [ -
, Cn R | v R v R | v
~ \
.| Special equip't| 25 0.90| 22.5|, 0.85| 21.3 | 0.75 | 18.8"
Lag tihe_ 15 | 0.85| 12.8| 0.85| 12.7 | 0.80 | 12.0 1
Market demand |+ 25 | 0.85} 21.3| '0.85| 21.3 | 0.90 | 22.5.
Freedom of .use 35 1.00| 35.0| 0.85}| 29.7 | 0.80 | 28.0
Total (I,)| 100% 1 91.6 85.0 - ] 81.3
.\,
. \\\
. ' ' N ' P \ I
. TABLE 4.19: Performance criteria for risk
, NS ' .
) 1 3 z - * 1 im' D - ' ° | :
Alternatives Cash Finance Lease
: . riteria]| Purchase with Loan e
_ -~ JCriteria Weight |Rating] Value| Rating| Value| Rating|value .
\ T . . .
A X . _ - \
| : chy | R |V R | v |+ R '
\ - o . .
. , © . .
iWworking Capital “ﬁﬂgo 0.80 |[16.0 | 0.85 |17.0 | 0.90.| 18.0 ;
Other investmentg %25 '|.0.70 |17.5°L-0.75 |18.8 | 0,85 | 21.3 \
ompetitiveness' 20 0.75-]15.0 | 0.85 |17.0 | 0.80 | 16.0 | .
_Ipteposal’: | 15- flo.80 |12.0 | 0.80 |12.0 | 0.90 | 13.5
|Payment timing | -10 - -|-0.6Q | 6.0.] 0.90 | 9.0 |.0.90 | 9.0 |, ;
o bsolescence - | .10 | 0.75| 7.5 | 0.75 | 7.5 | 0.8p [ 8.0 ’
e pdead (Zn)] 1000 |0 740 | - 81,3 .| 8% |
. P N T " L - e g = - 1 po
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. TABLE 4.20: l?érfozmance criteria for organization

wAlternatives Cash ' Finance Lease
_ ¢ c_riteriaL Purchase with Loan .
Criteria Weight [Rating|value [Rating|Value |Rating|Vaiud |
‘ ° ¢p R v R \4 R v
Staff capability| ~ 25 0.80| 20.0 0.80) 20.0 0.95 23.8
Transportation 15 0.80} 12.0| 0.80] 12.0 | 0.90 | 13.5
Parts inventory 10 0.75{ 7.5| 0.75 7.5 0.80 8.0
Employee morale 15 0.95|.14.3| 0.90| 13.5 | 0.80 | 12.0
Pre-acquisition 20 0.75| 15.0| 0.80| 1.0 | 0.90 | 18.0
Post—-acquisition 15 0.75| 11.3 0.75{ 11.3 | 0.90 13.5
" motal (1p)| .100% 80.1 80.3 _ 88.8
: . ‘4 »
TABLE 4.21: Performance criteria for finance
Alternatives cash Finance |"
' ' Los . Lease
‘ Criteria. Purchase with Loan / .
Criteria Weight Rating}value [Rating|Value |Rating [Value
‘ -+
- . ,
. Cn R \ R .V R v
Net present value 50 0.84| 42.0] 1.00 5‘00.0‘. 0;19 9.5
Cash floy timing .25 0.50{ 12.5| o0.70] 17.5| 0.95 | 23.8
‘ Cash flow profile 25 | Q.70 17.5| .0.80] 20.0]| 0.50 | 12.5
Total (1)} 100% ©72.0 87. s 45.8
[ h n & .

‘Note: Net present values were obtained from Table 4.9, and
: are expressed as a percent of the highest ¥PV of
$15 874 . (f:lnancg alternative) —
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TABLE 4.22: Selection of optimum mode

’

N )

\

of equipment aéquisition

Alterﬁaﬁives Cash Finance‘ Le
b Criteria Purchase with Loan ase
Criteria Weight Rating|value |Rating|Value |Rating [Value | </
Cn R v R v R ‘| v
Advertisement 12 . |1.00 | 12.0} 0.82 | 9.8 | ©.76 9.1
Adaptability 7 0.75 | 5.3| 0.80 | 5.6 | 0.83 5.8
Availability )8 0.92 7.4 0.85 6.8 0.81 6.5
Risk ‘ 15 0.74 11.1] 0.81 |12.2 0.86° 12.9
Organization 8 0.80 6.4]| 0.80 | 6.4 0.89 7.1
Financial 50 0.72 36.0 0.88 ‘144.0 0.46 23.0
. Total (Ip)| 100% B 7842 84.8" 64.4 ‘
— L , et
- “ : - ‘N \ !
‘\‘ (%3 ) . . ’
7 ; N . \ A
N "




CHAPTER 5°

5.1 CONCLUSIONS

7

The J.mportance of an effective -equipment acquisit:.on stra-

|
tegy is often é.gnored By construction contractors in North
America. In terms of the original objectives of this report
contained in Section 1.2, the following conclusions have*

been drawn:

Objective 1

i

There are four basic modes of acquiring construction equip-

] . . |
ment in North America:

a) cCcash purchase .

b) Finajice throuoh borrowing : -

c) Rental -

d) Lease ,
Each mode has its own respeotive advantages and disadvantagea,‘
both from a financa.al and non-financial point of view. a1l ¢
feasible acquisition modes shoul,d be analyzed and evaluated
carefully by the contractor, before proceeding on to the
next atep in the acquisition probiem.

v s N ' :

Objcctivc ..2 ,
" The £inancial.and non-financial “factors to be considered by
the’ contractor in the acquisition .analysis were discussed.
Ambiguities in several references relating to the varioua
terminologies or calculations were olarificd. In terma of
- =175 = ¢

A
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the financial analysis, the acquisition strategy must be
. based on accurate estimates of equipment revenues and ex-
. penses. A careful analysis is'also requ\ired in selecting
“ - the non-financial factors involved in the analysis. K The
' decision to purchase with cash, finance through a loan, . .
rent or lease ddbends on the proper consideration of all: A

. pertinent factors related to the acquisition problem.

"

)

. o Objectives 3 and 4

1

| ' ‘ . { '
Three means of financial analysis wie examined in Chapter 4:-

a) cash flow me\thOd - . ‘ ' )
‘ + b) Internal rate of return (IRR)
\ , ' c) Present value method (ﬁPV) , L .
It was shown that. the cash £low method involved the collec--
tion of accurate financial da¥a.essential for a further
E econcmic evaluat:?.on of the alte:snative acquisiti‘on modes. TN
Important factors to be considered while studying the cash
Qflaws of different modes are tfe t:.ming of the flows and

the:xr respective prof:.les. N

. . K key consideration in the economic evaluation of alter-
' native modes is the time value of money. Both the internal
‘rate of return and the net present value methods studied
. dn Chapter 4 use this very important principle. Results
from:the IRR method were found to be dnsistent with those
f.ound u.sing NPV. o | )

1o

£
-
o
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e
In terms of analyzing economic and non—economic factors -
simultaneously, the process of multi-attributed decision
making was demonstrated’ in Chapter 4. The analysis of the
c:ase study examined in this report indi\cates that a method
for evaluating all pertinent factors affecting the mode of
equipment acquisition does exist, and cqn be utilized by ¢

construction contractors. The example in Chapter 4 was used '
\to illustrate a procedure for acquisition anelysié, and the
numbers used and generated in the case st‘.udg were primarily

‘ ‘meant to serve this purpose.
o p ‘

5.2 RECOMMENDATIONS

: ‘Based on the information presented in this report, on the
'comprehensive literature analysis. performed ‘and on the ac- ‘
quisition procedures studieci. it is recommended ‘that the
contractor analyze both the economic and non—economic factors
in a framework similar to the process of mlﬁi—attrihitegl
decision making, as danoﬁatrated in Tables 4. 16 tos4. 22,

This type of framework should be studied further, in order
that more practical formats may be developed, to be utilized

by the contractor durinq the equipnent acquisition period.

A2

In analyzing t';xe financial aspect of the acquisition decidion,

it is recommended that the contractor use net present value,

8 explained in Section 4.2. 3. Special &msideration sh\iiuld
o also be given to the timing of the cash flows, and also their
) respective prof:lle‘s. '

.

L Tt - . 6 4 o 3 . »

\ ~

- ' Several reconmendations where further reaearg mrk and study'
should be directed can’ be made: - - . . ~~f

y ‘ ' . Co.
i e . N
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ideline for deterﬁining rental rates

America.

. 2. Tax laws should| be studied, and possible revisions
. should be rec ended to the Federal Government.
In partidulﬁr, a

allowance for inflation costs - ,
‘should be. studie ‘

3. Contractors have need for economic policy guidelines
concerning long term debt financing, in order that
they may critically evaluate the actual cost of 'these

h ]

loans and be bifte prepared for construction market’

4. Further study'shoul be directed towards the appli-

'analysis. The computer has great potential for cost
reduction throughout \the firé?'andtwayq of adapting
it to the equimment a¢quisition problem should be

- { ) »

studied.
5. ' FoliOWbup procedures should be developed to periodi-

"pqliéy.

* . base. This may be done in conjunction .with the
: uniée;sal“réntal rate guideline. -The»affégt:of-

N I .
. . R . .
N IR LN ¢ . . -

-
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b . inflation on revenues and expenses should also be
' ' .
: - studied, in particular the affect of differential ..
<
R : inflation rates as noted in Section 4.2.4.
. - R .. ’ud
) - . . ¥
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