
NOVEMBER 1968 

The Commercial Paper ·Boom 
In Perspective • • . • . • . . page 3 

Machinery and Other Equipment
Agriculture's Largest Input • • . . page 11 



I I 
11 

Subscriptions to the MONTHLY REVIEW are avail

able to the public without charge. Additional 

copies of any issue may be obtained from the 

R esearch Department, Federal Reserve Bank of 

Kansas City, Federal Reserve Station, Kansas 

City, Missouri 64198. Permission is granted to 

reproduce any material in this publication. 



The Commercial Paper Boom 
In Perspective 

By Frederick M. Struble 

BUSINESS indebtedness in the form of com
mercial paper - short-term, unsecured 

promissory notes is ued by fin ancial , com
mercial , and industrial firms- has more than 
d ubl d since 1965 and now total s mor than 
$20 billion . Several xplanations l'or this ex
pansion have been advanced in recent discus
sions of this development. The sharp growth in 
total indebtedness at business concerns over 
this period, as internal sources of funds fe]l well 
short of requirements, has been mentioned fre
quently. The greater reliance placed on short
term sources of funds, because of the conges
tion and the high cost of borrowing in the long
term capital market, has also been mentioned. 
Finally, frequent reference has been made to 
the ubstitution of commercial paper indebted
ne s fo r commercial bank indebtedness, a de
velopment primarily attributed to the rationing 
of loans by banks during the extremely tight 
credit situation of 1966 and to the subsequent 
reaction of their Joan customers to this ration
ing process. 

An assessment of the relative importance of 
each of these developments is presented in this 
article. Before considering this question, how
ever, past trend and cyclical developments in 
this market arc reviewed and compared with 
developments since 1965. The comparisons arc 
made to provide a better basis for making this 
assessment and to provide insight into the ques
tion of whether it appears likely that thi sharp 
rate of expansion can be maintained in the 
future. 
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TREND AND CYCLICAL DEVELOPMENTS 

IN THE VOLUME OF COMMERCIAL PAPER 

The expansion in commercial paper which 
has occurred since 1965 extends a strong up
ward trend initially established after World 
War f I. Commercial paper indebted ness in
creased at an exceptionally strong pace over 
the early years of this period, as the amount 
outstanding rose from a war-depressed low of 
slightly more than $100 million to nearly $1.75 
billion by the end of 1952. Since then, growth 
in commercial paper indebtedness has con
tinued to be impressive, as may be seen by 
examining the top line of Chart 1. 

This secular growth in commercial paper 
was accompanied by considerable cyclical vari
ation. During the l 950's the volume of com
mercial paper declined during the early stages 
of an upturn in business activity, increased 
during the remainder of the business expansion, 
and continued to increase on into the following 
period of recession in economic activity. A sim
ilar relationship between changes in the volume 
of commercial paper and the state of economic 
activity has prevailed during the 1960's. That 
is, the volume of commercial paper began to 
clcclinc in the latter part of the 1960-61 re
cession, fell somewhat further during the early 
part of the current period of business expan
sion, and ha increased si nce that time. 

Focusing on the period since 1965 , it is ap
parent that commercial paper indebtedness has 
been increasing at a sharper rate than earlier in 
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Chart 1 

COMMERCIAL PAPER OUTSTANDING 

(Quarterly averages of monthly data, 
seasonally adjusted) 
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the current expansion. The average quarterly 
rate of growth during the period was about 8 
per cent, compared with a rate of just more 
than 6 per cent in the years 1961 to 1965. Rel
ative to experience in the 1950's, the recent 
pace of increase is distinctly higher than that of 
the l 954-57 business ex pansion. On the other 
hand , it is just slightly less than the 8. 7 per 
cent average quarterly gain of the 1958-60 
expan sion. 1 

1 The rates of growth fo r the pe riods prio r to 1966 were 
measured from that date within the period o f business 
expansion at which comme rcia l pa pe r reached its cyc li ca l 
trough. 
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Thus, the recent advance in commercial 
paper during a period of expanding business 
activity is generally consistent with its earlier 
cyclical behavior and the pace of the recent ad
vance is not entirely without precedent. The 
composition of growth in commercial paper 
debt during the latest period has differed 
markedly, however, from what would have 
been expected on the basis of past trend and 
cyclical developments. 

Expansion in dealer paper, that is, paper 
sold through commercial paper dealers, made 
a strong contribution to the recent advance in 
total commercial paper. Chart 1 shows that , 
during the I 950's, deal er paper rose sharp ly 
only during period of bu iness recession an I, 
in contrast, declined steadily throughout most: , 
if not all , f the periods of expansion in busi
ness activity. This relationship between changes 
in the volume of dealer paper and economic 
activity was broken to some extent during the 
initial stages of the current period of expansion, 
as dealer-issued paper continued to grow. How
ever, the volume outstanding stabilized by the 
end of l 962 and then tended to shade down
ward through 1965, so that in the period im
mediately preceding 1966, dealer paper showed 
definite signs of again conforming to its cycli
ca l pattern of th 1950's. Thus, the strong 
growth in the volume of dealer-issued paper 
since l 965 , occurring as it did well after the 
start of the current business expansion, quite 
clearly represents a sharp departure from its 
earlier cyclical pattern. 

The recent growth in directly issued paper
notes sold directly to investors by borrowing 
firms-appears to be much more consistent 
with earlier trend and cyclical developments in 
thi s sector of the market. The volume of di
rectly issued paper declined during the early 
stages of the current business expansion period 
and has been increasing steadily since that time. 
As shown in Chart 1, these developments con
form generally to the preced ing strong uptrend 
and patterns of cyclical fluctuation in this sec-
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tor of the market. However, as will be discussed 
later, the advance since 1965 has been gen
erated by a different set of factors than those 
responsible for the growth in directly placed 
commercial paper in earlier periods of business 
expansion. 

FIRMS ISSUING COMMERCIAL PAPER 

Insight into the factor responsible for 
change in the volume of commercial paper can 
be gained by viewing them within the context 
of corresponding changes in the level and struc
ture of liabilities at firms issuing this paper. 
fdeally , th data reflecting liability positi n at 
paper is u rs should b' lassifi I accordin to 
the m thod used by firms in mark tin, their 
f>al r ind btcdn ss, sin 'C deal 'r-issued paper 
ha di play d a d cidcdly liffcr nt cyclical pat
tern than directly i ued paper. Unfortunately , 
data are not available in this form. However, 
flow of funds data reflecting liability develop
ments at two major group of business firms , 
finance companies and nonfinancial corpora
tion , are available. Although they do not 
meet the ideal requirement, these data do pro
vide a workable approximation. 

About 30 per cent of the firms presently 
i uing commercial pap r arc finance com
I anics- firms which finance con umcr in tal
m nt purcha es, make ca h I an to consumers, 
and provide funds to business for financing ac
counts receivable and the purchase of capital 
equipment on an instalment basis. The remain
ing commercial paper borrowers are nonfinan
cial corporations engaged in a wide variety of 
business activities, such as manufacturing, 
wholesale and retail trade, and the operation 
of public utilitie . Although finance companies 
c n titute a comparatively mall proportion f 
total c mmercial paper borrowers, they are ex
trem ly important in term of the volume of 
total c mmerciaJ paper debt. All directly placed 
paper is finance company paper. In addition , a 
con iderable proportion of the paper placed 
through dealers is upplied by finance com-
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panies. Each of these generalizations apply 
for the entire period under consideration. 

The number of finance firms placing their 
paper directly is but a small proportion of the 
total number of finance companies borrowing 
in the commercial paper market. However, 
these direct issuer are quite large relative to 
other finance companies and, a a result, their 
commercial paper indebtcdne and their total 
indebtedness ub tantially exceeds that of all 
other finance companies. For example, at the 
end of 1967, directly placed finance company 
paper was equal to slightly more than 85 per 
cent of total commercial paper indebtedne of 
all financ ompanics, just slightly below the 
ratio at the nd of 1952. Dir ·t issuers have a 
higher ratio of pap r ind ·btedness to total in
dcbtcdnc s, h w ver , so th ir total indebted
nes i a omewhat smaller proportion of total 
finance company indebtednes . 

In addition to differing in size, the cyclical 
pattern of changes in commercial paper issued 
by smaller finance companies has been differ
ent than the pattern at larger finance com
panies. The ratio of dealer finance company 
paper to total finance paper has generally de
clined in periods of business expansion and in
crca ed in periods of reccs ion , as the volume 
of dealer placed finance company pap r either 
varied inversely with directly placed paper or 
changed at a slower rate. The cyclical pattern 
of change in dealer finance paper was similar 
to the cyclical pattern of commercial paper 
issued by industrial firms. However, the ratio 
of dealer finance paper to total dealer paper 
generally declined during periods of recession 
and increased during periods of expansion, be
cause the commercial paper indebtedne of 
nonfinancial corporations fluctuated more 
sharply over the cycle. 

Since finance companies issuing their paper 
directly are relatively large, their liability po
sitions generally dominate the data for all 
finance companies. Accordingly, the finance 
company data can be interpreted as providing 
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a fairly good approximation of the changes in 
liability positions which coincided with fluctua
tions in directly issued paper. The relationship 
between dealer-issued paper and liability devel
opments at nonfinancial corporations is quite 
obviously much less precise because a major 
proportion of this paper is issued by finance 
companies. Despite these problems, the asso
ciation is close enough so that it is possible 
to gain a general impression of the relation
ship between fluctuations in dealer-issued com
mercial paper and associated developments in 
other li ability accounts. 

FACTORS AFFECTING THE VOLUME 
OF COMMERCIAL PAPER 

Changes in the volume of c mmercial paper 
occu r as issuing firm s either alter their total 
indebtedness while holding the proportion of 
commercial paper unchanged or change the 
relative position of commercial paper in their 
liability structures. Fluctuations in the relative 
importance of commercial paper that are re
flected in aggregate data also arise in part be
cause of the entrance and exit of firms from 
the commercial paper market. 

Approximately 425 to 450 firm s currently 
are borrowing in the commercial paper market, 
on ly slightly more than the 418 firms issuing 
paper in 1952. Thus, the long-run growth in 
the volume of total commercial paper outstand
ing has not been due in any significant way to 
this factor. However, some shifting has oc
curred in the composition of commercial paper 
borrowers and this did influence the growth of 
commercial paper debt at finance companies 
and nonfinancial corporations. More specifi
cally, the number of finance compan ies issuing 
commercial paper increased from 95 to 130 
over this period and those se ll ing directly to 
investors increased from '4 to 20. In short, 
this shift in the composition of borrowing firms 
tended to stimulate growth in finance company 
paper and to restrain the growth in the volume 
of paper issued by nonfinancial corporations. 
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1952 

1955 

1965 

1967 

Table 1 

LIABILITY POSITIONS OF FINANCIAL 
COMPANIES ON SELECTED DATES 

Ratio 

Com-
Com• mercial 
mercia l Paper Plu s 

Com-
mercial 

Co m- Paper To Ba nk Loa ns Paper To 
Tota l mercia l Ba nk Tota l To To tal Ban k 
~ Paper Loans Liabi lities Liabil ities Loans 

(In b ill ions of do ll ars) (Per Cent) 

7.6 1.4 3.6 18.4 65.8 38.9 

13.0 1.7 5.7 13. 1 56.9 29.8 

36.2 8.3 11.6 22.9 55.0 71.6 

40.8 14.1 9.1 34.6 56. 9 154.9 

SOURCE : Flow of Funds Accounts, 1945-1967, Board of Governors 
of the Federal Reserve System, February 196B. 

ome alt ration also occurr d within th com
po ition of nonfinancial corporations, as a 
number of earli er borrowers Jeft the market and 
were replaced by new borrowers. 

In general , the number of firms issuing com
mercial paper has increased during recessions 
and declined during business expansions. 
Changes in the number of nonfinancial cor
porations accounted for most of this cyclical 
fluctuation with one important exception. The 
total number of firms issuing commercial paper 
continued to rise during the early part of the 
current business expansion and then dropped 
off. By the end of J 965 , the number of firm s 
had fallen to 335 . Since that time, many bor
rowers, most of them nonfinancial corporations, 
have returned to the market or have begun to 
issue commercial paper for the first time. Thus, 
the recent growth in commercial paper placed 
through dealers is attributable in part to an in
crease in the number of nonfinancial corpora
tions issuing commercial paper. 

The total indebtedness of finance companies 
increased from $7.6 billion in 1952 to $40.8 
billion in J 967 as indicated in Table 1. H com
mercial paper had merely maintained the rela
tive position it had in the liabi lity structure 
of these firms in J 952, the volume of these 
notes would have risen to slightly more than 
twice the level outstanding in 1952. However, 
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commercial paper increased at a stronger rate 
and the ratio of commercial paper to total 
liabilities rose substantially over this period. 
Data for 19 5 5 have been included in this table 
in order to show the temporary decline which 
occurred in the ratio of commercial paper to 
total liabilities between 1952 and 1955 , and, 
more importantly , to emphasize the extent of 
the almost steady upward trend in this ratio 
since then. As can be seen, however, the ad
vance in this ratio between the end of 1965 
and the end of 1967 was much stronger than 
would have been expected on the basis of the 
trend establi shed from the end of 1955 through 
1965 . 

A g ncra l indi ation of the substitution pro
ces responsible fo r the in r ase in r lative im
portance of commercial paper in the li ab ility 
positions of finance companies is provided in 
the last two columns in Table 1. After decJining 
sharply between 1952 and the end of 1955 , the 
ratio of short-term liabilities to total liabilities 
declined slightly further during the following 
ten-year period, while the ratio of commercial 
paper to bank loans trended upward. The ad
vance from 1955 to J 965 in the ratio of com
mercial paper to total li ab iliti es then was clue to 
the marked sub titution of commercial paper 
indebtednes for commercial bank indebtedne s. 

The increase in the ratio of paper indebted
ness to bank indebtedness which occurred 
between 1965 and 1967, an increase much 
stronger than would have been expected on the 
basis of the 1955-65 trend, stands out dra
matically in this table. Moreover, it should 
also be noted that the latest advance in this 
ratio was due not only to a comparatively sharp 
growth in total paper but also to an absolute 
decline .in bank indebtedness. ln contrast, dur
ing the preceding ten-yea r period , the change 
in the ratio was due to the relatively tronger 
expansion of commercial paper indebtedness. 

Changes in level and structure of li abiliti es 
at nonfinancial corporations which occurred be
tween 1952 and 1967 are presented in Table 
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Table 2 

LIABILITY POSITIONS OF NONFINANCIAL 
CORPORATIONS ON SELECTED DATES 

Ratio 

Com-
mercio l 

Co m- Paper Plus Com-
merciol Bank mercial 

Com - Pa per To Loans Paper To 
Tota l merciol Bonk Total To Total Bank 
Liabi lities Paper loans Liabilities Liabilities l oa ns 

(In billions of dollars) 

1952 113.2 .4 19.5 
1955 135.7 .3 21.4 
1965 256.3 .8 48 .4 
1967 310.6 3.0 59.1 

.3 

.2 

.3 
1.0 

(Per Cent) 

17.6 
16.0 
19.2 
20.0 

SOURCE: Flow of Funds Accounts 1945-1967, Board of Governors 
of the Federa l Reserve System, February 1968. 

2. IL will be no ticed that the ratio of com
mer ial paper to total li abilitie declined mod
erately between 1952 and J 955. Thi process 
of substitu tion was reversed after 1955, how
ever, and commercial paper indebtedness in
creased at a somewhat faster rate than total 
indebtedness at these firms through the end of 
J 965. This growth in the volume of commercial 
paper indebtedness relative to total indebted
ness between 1955 and 1965 was mainly due to 
a substitution of short-term indebtedness for 
long-term indebtedness, rather than the substi
tution of paper indebtedness for bank indebted
ness. 1 hi s contrasts with the substituti.on pro
cess observed at finance companies over thi s 
period. 

Liability developments since 1965, on the 
other hand , have been similar to those recorded 
at finance companies. More specifically, com
mercial paper has increased in relative im
portance both as a source of total external fi
nance and as a source of short-term funds 
vis-a-v is bank loans. However, in contrast to 
what occurred at finance companies, the rise 
in the ratio of commercial paper to bank loans 
did not red uce the relative importance of com
mercial bank l.oan s in the total liability position 
of these firms. To the contrary, the ratio of 
commercial bank loans to total liabilities was 
at a record high for the 16-year period at the 
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The Commercial Paper Boom 

end of 1967 as a result of a strong expansion 
jn these Joans in 1965, 1966, and 1967. 

The recent sharp increase in the ratio of 
commercial paper jndebtedness to commercial 
bank jndebtedness recorded at both groups of 
borrowers contrasts not only wjth past trends 
in this ratio but also with the fluctuation in 
these ratios during preceding periods of busi
ness expansion. This was particularly the case 
for nonfinancial corporations, as the ratio of 
commercial paper indebtedness to commercial 
bank indebtedness displayed a generally con
sistent pattern of decline during both the 1954-
57 and 1958-60 periods f expansion in bu i
ness acl1v1ty. drop in Lhis ralio al o was 
rec rd d from th· be 1innin) of the urr nt 
business expa nsion to the end of 1965 . The c 
developments were due lo a ombination of a 
reduction in commercial paper indebtedne s 
and an increase in commercial bank indebted
ness. 

Changes which occurred in this ratio at fi
nance companies during the periods of business 
expansion of the 1950's were quite similar to 
those recorded at nonfinancial companies. This 
ratio declined during the 1954-57 period of 
expansion . During the 1958-60 period of ex
pan ion , the relative size of paper indcbtedne s 
and bank indebtedne s remai ned unchanged , 
wh ich must be interpreted a a cyclical decline 
if the upward trend in thi s ratio is con idered. 
On the other hand, commercial paper indebted
ness increased at a faster rate than bank in
debtedness during the early years of the cur
rent expansion . The rate of advance in this 
ratio was much more modest than that recorded 
since 1965, however. 

One factor which would ordinarily be ex
pected to have a major influence on deci ion 
to borrow in the commercial paper market a 
opposed to borrowjng at banks i the relati ve 
cost of each form of indebtedness. A general 
indication of the relationship between the jn
terest costs for each type of debt is provided by 
the top line in Chart 2, which shows changes 
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Chart 2 

COMMERCIAL PAPER OUTSTANDING AND 
DIFFERENTIAL, BANK PRIME RATE AND 

PRIME COMMERCIAL PAPER RATE 

1st Quarter 1953 to 2nd Quarter 1968 
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SOURCE : Federal Reserve Bonk of New York; Boord of Gover 
nors, Federa l Reserve System. 

which have occurred jn the differential between 
the interest rate charged by banks on loans to 
their prime customers and the interest rate 
established in the dealer market on prime com
mercial paper notes with four to six months 
to maturity. 

Two characteristics about the cost of com
mercial paper borrowing relative to bank bor
rowing stand out most dramatically in thi s 
chart. First , throughout mo t of the period ince 
1952, it was less expen ive to borrow in the 
market than at commercial banks. Second, the 
relative cost of borrowing in the commercial 
paper market generally increased during peri
ods of business expansion and declined during 
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periods of business recession. These secular and 
cyclical relationships between borrowing costs 
provide a major explanation for the secular and 
cyclical changes in the ratio of commercial 
paper indebtedness to commercial bank indebt
edness over the period through 1965. 

Since fluctuations in this ratio will also be 
reflected by changes in the volume of com
mercial paper debt if other conditions remain 
the same, the influence of the relativ cost of 
paper indebtedness on changes in the volume 
of commercial paper would also be expected to 
be quite strong. This relationship is quite ap
parent in regard to the volume of dealer- issued 
I aper, the data for whi h has be n r plott d 
on C hart . /\ fairly ·lose dir ' Ct r lationship 
lhrough 19()5 between the cyclical patterns of 
change in deal r- issued pap r and the cyclical 
patterns of chang in the ize of thi differential 
can be noted. However, the same close relation
ship between relative cost and changes in di
rectly issued paper quite obviously did not 
exist. As previously indicated , this should not 
be interpreted as indicating any lack of cost 
sensitivity by borrowers issuing direct paper, 
for the behavior of the ratio of commercial 
paper indebtedness to bank indebtedness at fi 
nance companies generally declined during 
periods in which the co t of commerical paper 
borrowing was relatively high , at least until 
the current period of expan ion . instead , the 
growth in directly placed paper during periods 
of tight money and the decline in periods of 
easy money occurred despite the effects of the 
change in relative cost. It may also be said that 
the variations in external financing require
ments during these periods were so strong that 
they more than offset the influence of changes 
in relative cost on the vo lume of directly issued 
paper. 

Although recognition of the influence of ex
ternal financing needs reasonably explains why 
directly issued paper expanded sharply rather 
than declining in earlier periods in which the 
co t of commercial paper indebtednes was high 
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relative to bank indebtedness, it clearly does not 
do so for the growth in both directly issued and 
dealer placed paper which has occurred since 
J 965. As previously indicated, the advances in 
the volume of paper indebtedness were attrib
utable in part to growth in total liabilities, par
ticularly at nonfinancial companies. A shift 
toward greater reliance on short-term sources 
of funds also played a part. However, the main 
source of growth wa the sharp substitution of 
commercial paper debt for bank debt which oc
curred at both groups of borrowers, a develop
ment which contrast sharply with what oc
curred during earlier periods in which similar 
cost conditions prevailed. 

This ·viden ' C provides strong support for the 
explanation that the growth in commercial 
paper since 1965 wa timulated primarily by 
th inability of commercia l banks to meet the 
strong credit demands over the final three 
quarters of 1966 and, as a result, found it 
necessary to encourage many of their cus
tomers to seek funds elsewhere. Moreover, the 
effects of this process of rationing appear to 
have lasted long past the period in which banks 
were experiencing stringent conditions, for the 
strong expansion in paper continued on through 
1967 and the first half of J 968, even though 
bank , were generally well upplied with funds. 
This uggest that many borrowers decided to 
continue to rely on the commercial paper mar
ket even though conditions at commercial 
banks changed and banks became more willing 
and able to supply short-term funds. In addi
tion, other borrowers apparently decided to 
begin issuing commercial paper to establish 
an alternate source of external funds. 

IMP C TION 0 THf FUTUP 

Becau e of the relatively high ratio of com
mercial paper indebtedn~s to bank indebted
ness and to total indebtedness at finance com
panies, and becau e of the sharp increase in 
this ratio since 1965, there i some reason to 
believe that finance companies will not con-
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tinue to substitute commercial paper for bank 
loans at a pace · similar to that of the past two 
and a half years. Moreover, some shift from 
short-term indebtedness to long-term indebted
ness may occur if the relative cost of long-term 
indebtedness declines. These observations taken 
together suggest that the rate of growth in di
rectly issued paper in the next few years will 
be determined primarily by the ra te of growth 
in total indebtedness at finance compani es 
rather than by the substitution of commercial 
paper for other forms of indebtedness. As a 
result, it appears likely that the rate of growth 
of directly issued comm e rcial paper will a t best 
con form to past growth trend s and nrny in fact 
ex pand ill be low this trend . 

The ou tlook for 1 row th in commercial paper 
so ld through dea lers, o n the o ther hand, ap
pears to be muc h more favorable . The ratio of 
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commercial paper to total indebtedness at non
financial corporations remains quite low, even 
though it has increased since 1965. Thus, the 
possibility of substantial substitution of com
mercial paper for other forms of indebtedness 
appears quite strong, particularly in view of 
the strong growth which has occurred under 
what formerly wou ld have been considered 
high ly unfavorable conditions. The recent in
crease in the number of firms selling paper in 
this market , particularly the increase in the 
number of public utility firms , provides ad
ditional support for this judgment. 

The implication s of thi s latte r projection a rc 
obvious. The com mercial paper market already 
h;i s c ut subs tantiall y into the loan business of 
com mcr ·ia l banks with finan ce companies. The 
potentia l for similar inroad s at nonfinancia l 
corporat ions i clearly pre ent. 
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Other M chinery an 
Agriculture's 

• u1pment 

By Raymond J. Doll 

ARMERS USE more machinery and other 
eq uipment inputs today than any other ma

jor resource. Compared with agricu ltural in
puts in 1950, less than half as many labor, 
slightly fewer real estate, und moderately more 
farm eq uipment jnputs arc being used. Ferti
lizer and lime, feed and seed, and other chem
ical and biological inputs have more than 
doubled during the period but, because of 
their lesser importance in 1950, continue to 
lag behind farm equipment in relative impor
tance. 

The changing mix of resources used in 
farming can be att ributed largely to changing 
relative prices and the impact of changing 
technology on the use of specific resources . 
The influence of changing prices on the mix 
of resources used is verified by the fact that, 
from 1950 to 1967, real estate prices increased 
l 57 per cent, farm labor 9 5 per cent, farm 
machinery 66 per cent, and fertilizer 6 per 
cent. It can be illustrated that technology also 
had an impact by pointing out that efficient 
use of modern day techniques for soil prepara
tion, application of chemicals, and harvesting 
methods frequently require sophisticated ma
chinery and eq uipment. 

The dynamic resource utilization that pre
vails in agriculture has a sharp impact on farm 
investment, production expenses, output of 
farm products, a nd all related areas. The two 
input groupings with the greatest impact on 
both farm investment and production expenses 

Monthly Review • Novernbn 1968 

rge t lnpu 

arc real estate and farm equipment. The in
vestment in real estate is substantially larger 
than that in farm equipment, but current in
puts as computed by the U. S. Department of 
Agriculture arc larger for farm equipment. 
The increasing relative importance of farm 
equipment in agricultu ral investment and pro
duction expenses makes an evaluation of this 
resource appropriate. 

IN RETROSP~C 

Rapid increases in technology and mechani
zation have been occurring in U.S. agriculture 
for approximately a century. The rate of in
crease has accelerated in recent decades, with 
the result that management, investment, and 
techniques used on today's modern farms arc 
foreign to those used on farms as recently 
as a decade or two ago. Even though aggre
gate figures will be used as illustrations, 
changes on the more sophisticated commercial 
farms have occurred more rapidly than on 
all farms. 

Numerous data on investment, numbers of 
specific kinds of equ ipment, and expenses are 
available showing past trends in the use of 
machinery and equipment. Many problems 
are involved in attempting to eva luate these 
data. For example, as agricu ltura l technology 
develops, it becomes increasingly difficult to 
distinguish between equipment and real estate 
inputs. What part of an irrigation system is 
equipment and what part real estate? In large 
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commercial feed lots, are feed-mixing mills 
equipment, real e tate , or a combination of 
such inputs? Some inputs now classified as 
real e tate probably are equipment. Arbitrary 
di tinction as to whether the input is quip
ment or real e tatc may not be significant, 
but, to the extent that miscla sification results , 
the importance of real estate will be ovcr-

Chart 1 

FARM MACHINERY AND MOTOR VEHICLE 
INVESTMENT AND PRICES 

Per Cent of 19 50 
3 0 0 

250 tated and that of equipment understated. De
spite these and other cla ification difficul

ties , a review of past trends should aid in ef
fective planning for future developments. Con- 2 0° 

sequently, a number of different, but related , 
series will be reviewed to pr vidc inrormation Prices _____ .... --

.... 
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that should help cvaluat th outlook for use 
of farm cqui1 111 nt. 

Investment in M achinery and M otor Vehicles 

The U. S. Department of Agriculture pre
pares a comparative Balance Sheet of A gri
culture each year which provides dollar e ti
mates for the major groups of assets used 
in agriculture. In 1968, the value of all farm 
real estate was listed as $193.7 billion-up 
from $75.3 billion in 1950. The value of farm 
machinery and motor vehicle in 1968 was 
estimated at $31 billion- up from $12.2 billion 
in I 950. The dollar value of both categories 
incrca cd at rath r con i t nt rates and were 
more than 2 I /2 time a large in 1968 a 
in 1950. Growth in dollar investment in ma
chinery and motor vehicle kept pace with 
that for real estate, despite the fact that real 
estate prices increased almost 2 1 /2 times 
more rapidly than machinery prices during 
this period. 

Chart l indicate the trends in dollar in
vc tment and prices for farm machinery and 
motor vehicle . Both invc tmcnt and prices 
in rca ·cd during the period , with pric s in
creasing consistently, and invc tment rapidly 
from I 950 to I 952, more slowly from I 953 to 
1963 , and accelerating again from 1964 to 
1968. Inve tment incr ased about twice as 
rapidly as prices for the whole period. 
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It al o should be noted that trends in prices 
are extremely difficult to measure. The chart 
shows machinery prices as having increased 
66 per cent during the period. However, since 
machinery has changed quite rapidly, prices 
of unlike machines arc being compared. The 
inv tm nt fi gure , howev r, d es reflect the 
trend in current d liar value of machinery 
and motor vehicle inve tment. 

From an individual farm manag r's view
point, this trend in investment i particularly 
significant ince the number of farms since 
1950 has declined approximately a half, with 
all of the decline being accounted for by fewer 
mall size farms. In recent years , only Eco

nomic Class I and II farm (those producing 
over $40,000 and from $20 000- 39,999 
worth f farm products annually) have in
creased in number. Today, about one cvcnth 
of all farms arc Class I and 11 farm , and 
this seventh of all farmer produce approxi
mately two thirds of all farm products. About 
half as many farmers today have more than 
2 J /2 times a much inve ted in machinery 
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and equipment as compared with 1950, and 
one seventh of them account for more than 
half of the equipment investment and inputs 
used in agriculture. It is common for the aver
age Class I or lI farm to have an investment 
in machinery and other equipment alone of 
more than $50,000. 

Number of Major Equipment Items on Farms 

The Balance Sheet o f A griculture, 1968, 
provides data on the major equipment items 
found on farms. These data verify the in
er a ing investment in farm equipment in re
cent year . Severa] interest ing facts arc re
vea led by close p ru sa l of Table I . Dcsritc 
a decline or about 50 per cen t in the numlx:r 
of farm s from 1950 to I 968, the numbe r of 
major items of farm equipment inc reased. Al
though the table docs not reflect ize and qual
ity changes, almost without exception the ma
chines on farms in 1968, on an average, were 
larger, highe r-powered , and otherwise more 
sophisticated than those on farms in 1950. 
Thus, dollar investment in these machines in
creased much more rapidly than numbers re
veal. Ava ilable data indicate that the average 
value pe r unit for a tractor shipped for domes
tic use increased by more than three tim es 
and that of a c mbinc by more th an four 
times from 1950 to I 966 . 

Table 1 

MAJOR ITEMS OF EQUIPMENT ON FARMS 
United States 

Corn 
Tractors Pickers 
(other G ra in and 
than Com- Picker - Pickup Motor-

Yea r garden ) bines Shellers Ba lers trucks 

( In Thousands ) 

1950 3,394 714 456 196 2,207 
1955 4,345 980 688 448 2,675 

1960 4,685 1,042 792 680 2,825 
1965 4,783 910 690 751 3,023 

1967 4,815 880 655 775 3,100 
1968 4,820 870 640 790 3,125 

SOURCE : The Balance Sheet of Agriculture, 1968. 
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Agriculture's largest Input 

Finally, it can be noted that the number 
of grain combines and corn pickers and 
picker-shellers have been declining in recent 
years, which probably can be attributed to 
changing grain harvesting technology. To an 
increas ing extent , grain farmers have been us
ing custom operators for harvesting the major 
grai n crops. Rather than have an inve tmcnt 
of tho u a nds of doJl ars in a gra in combine, 
used only a few days a year, producers hire 
th e custom operators who follow the small 
gra in ha rvest from south to north during the 
summer, and then u e the combines for har
vesting the fall er ps. Since grai n c mbines 
now arc adapt~1blc for use in harvesting small 
gra ins, grain sorghum, soybea ns, and as pickcr
shcllcrs for corn , custom op ' rators can use 
th ese xpensivc machines much o f the yea r. 
Substanti a lly fewer machines arc needed, and 
investment in harve ting equipment is min
imized. Better machines, with more comfort 
devices for the operators, can be justified and 
overall costs of h arvesting reduced. Data from 
the U. S. Census of A griculture indicate that 
large farms increasingly are using custom 
se rvices. Expendi tures for custom and contract 
work on fa rm s producing more than $10,000 
worth o f fa rm products increased from $225 
million in 1950 to $628 million in 1964, while 
on farms with le than $ 10,000 worth of 
product such expenditures declined from 
$386 million to $24 1 million during the same 
period. The decline occurred despite the fact 
that the small farms accounted for two thirds 
of aJ J farms in 1964. 

The use of certain other items of farm 
equ ipment is increasing rapidly but compar
able data are not ava il able. These item in
clude pecialized harves ting machinery for cot
ton and many or the fruit and vegetable crops, 
irrigation machinery a nd equipment, electrical 
power equipment, fertilizer and chemical ap
plica tors, computers, feed-mixing insta ll ation 
such as fl aki ng mill s, and others. AIJ such 
items of machinery and equipment are in -
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Machinery and Other Equipment-

eluded in the rapidly increasing investment 
in this component of farm assets . 

Machinery Costs 

Farm machinery and equipment costs ac
count for almost one fourth of total farm 
production expenses . They have been increa -
ing sharply in absolute terms as machinery 
inputs have been substituted for other inputs 
and as machinery operation costs have in
creased along with most other costs. Conse
quently, today's commercial farm manager 
eva luates hi s machinery input carefully and 
uses them as effici ently as he ca n. Hi interest 
has not b en to reduce machinery inputs ab
solutely but to use them to produce farm prod
ucts most effici ently . hart 2 indicates tha t 
bo th farm machinery cost and total produc
tion expenses have been increas ing and that 
machinery costs as a pe r cent of production 
expenses increased about 4 percentage points 
from 1950 to 1956 and declined by about 
that same amount from 1956 to 1966; thus, 
being in the same relative position a t the end 
of the period as at the beginning. 

Machine hire and custom work also have in
creased substanti a ll y in absolute ter ms in recent 
years. xpe nditurcs for machine hire, and cus
tom and contract work, as noted, inc reased 
from about $6 1 I million in 1950 to $869 mil 
lion in 1964, with all of the inc rca c occur
ring on la rge farms. All of the data
dolla r investment in m achinery and motor ve
hicles, numbers of major equipment items on 
fa rms, or machinery costs-verify substantial 
increases in the mechanization of U. S. agri
culture. If data were available on items of 
equ ipment other than machinery and motor 
vehicles, much of which is included in rea l 
c talc invc. tmcnt and cos t, available ev idence 
points to increased inputs o f these items also. 

A PROJECTION 

Projecting t rends is haza rdous; yet, farmers, 
financi al institutions, and farm equipm ent 
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manufacturers and sales organizations must 
plan if they are to remain viable. Trends in 
farm management techniques and technology 
for the immediate future can be determined 
rather accura tely on the basi of re carch find 
ings wh ich show potential in practical app lica
tions. It has been c timatcd that farmers who 
arc innovato rs frequently u c new techniques 
5 to 10 years before their common acceptance. 
F urthermore, many of the discoveries made 
through research have not been perfected, but 
are well enough determined to provide a fairly 
accurate evaluation of the types of equipment 
that are likely to evolve. Trends in farm man
agement techniques also are well enough 
known to provide good information on their 
likely impact on future farm equipment invest
ment and costs. Such facto r as the ba ic char
acteri stics of the agricultural industry , chang
ing relati ve prices o f inputs, and the increasing 
complexity of managerial decisionmaking in 
agr icu lture arc likely to influence future equip
ment use in a predictable fashion. 
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The farming industry continues to be com
posed of many relative ly small firms . These 
firms , because of spatia l requirements , fre:

quently are widely scattered, tend to use labor 
in an isolated manner, and tend to be isolated 
from most other sectors of the economy. Since 
the resource inputs usuall y need to be di strib
uted over a large area, management and con
trol of input app li cat ions frequently require 
special equipment. 

Complicating the problem of input applica
tions is the fact that resources can be substi
tuted widely in producing agricultural products. 
For example, e lectri city can be substituted as 
~1 so urce of power for gas , other pe troleum 
produc ts, anim;tl power, or direct manpow -r. 
Th decision as lo which wi ll he used d 'pends 
upon factors such as how much, how often, 
and where the power is needed , and the rel 
ative cost. The amount and type of equipment 
needed may vary widely depending on the 
source of power to be used . 

With many complex decisions facing him, 
the farm manager of the future will rely in
creasingly o n such devices as computers and 
electronic control centers, both for making de
cisions a nd for applying the hi ghly spec iali zed 
reso urces needed most effectively . More so
phi sti cated equipment also wi ll be used for 
harvestin g, sor tin g and gradin g, maintaining 

a hi gh-qu a lity product until it is marketed, 

and for marketing itself. 

The large investment required for much of 
this equipment, the complexity of operating it, 
technical obsolescence, and other considera

tions will encourage use of such techniques as 
leasing and custom operating. Such develop

ments have led scienti sts from universities 
and industry to conclude that the successful 

farm er or th e future will be a highly trained 
individual with outstanding skil ls, who will be 
able to effec tively coordinate the activities of 
the economist, agronomist, chemist, and engi 

neer , and have the equipment that wil l enable 

him to do hi s job most efficiently. 
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Agriculture's Largest Input 

The equipment needs for this kind of agri
culture will be huge. Based on projections 
made by Heady and Mayer of Iowa State Uni
versity and Brake of Michigan State University 
and simple, straight-Jine projection of the trend 
that has prevailed from 1950 to date, an esti
mated investment in farm machinery and 
mo tor vehicles of around $60 bill ion by the 
year 2000- onl y 32 years hence- seems rea
sonable to ass um e. To the extent tha t leasing 
and custom hiring arc substituted for individ
ual machinery and equipment ownership, the 
growt h in dollar investment may be retarded 
somewhat , but leasin g and cus tom hiring ex
penses would increase. ;\!thou lh this estimate 
111;i y miss subs tantially, it appears 1110s! rea
so nabl e to assume th~1t machinery and other 
equip ment investment and costs will continue 
to increase sharp ly. Furthermore, the number 
of farms is likely to continue to decline for 
some time, so inve~tment and cost per farm 
wilJ increase at a substantially more rapid rate 
than the aggregate figures. 

If this evaluation is correct, farmers will be 
confronted with sharply increasing capital re
quirements for financing equipment investment 
and costs. They also will be faced with the 
necessity of constantly evaluating their equip

ment investment and cost data to be certain 
that they arc using these inputs most effec
tively. Equipment manufacturers, sa les firm s, 
and servicing firm s will be under pressure to 
provide equipment and service that will enable 

the farmer to utilize equipment inputs for pro
ducing and marketing his products most ef
ficiently. Finally, financial institutions will 

need personnel who understand the importance 
of equ ipm ent inpu ts, understand why they arc 

being used, and arc willing to finance them 
for those farmers who arc usin g equipment 

efficiently in their operations. 

FINANCI G FARM EQUIPMENT 

In the past, farmers have financed a large 

proportion of their equipment investment and 
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Machinery and Other Equipment Agriculture's Largest Input 

cost with equity ca pita l. If commerci al far111 
manage rs use a larger proporti on of credit for 
finan cing in the future and capital rcquirc-
111 cnts fo r equipment in crease, as anti cipa ted, 
the a111 o unt o f credit ex tended fo r fin ancing 
eq uip111 ent in vestment and inputs is likely to 
incrca e sharpl y. So meone will prov ide thi s 
credit and , if pro perl y ex tended, it will be a 
pro fit able in ves tm ent. With the increasing im 
portance o f such credit , it will be essenti al that 
the credit be tail o red to require111 ent s. Ma
turiti es and methods o f repay ment on notes 
used fo r fin ancing eyuip111 ent in ves tment will 
vary widely dependin g on such fac tors as ty p~ 
uf equipm ent be in g fin anced , r;1pidity with 
whi ch the it em hcco lllL'S obsolete o r wc; ,r~ u ut , 
llow the it em is used , and th e indi vidu ;tl wll osL· 
opera ti on is be ing finan ced. Most credit for 
leas ing or custom work probabl y will be ex 
tended with single re pay ment no tes written to 
111 ature at the ti111 e the farm operator 111 arke ts 
hi s produ ct. However, the kinds o f credit used 
and methods of extension will 1a ry widely for 
fin anc ing both equipment in vestment items 
and operat ing costs. 

As o f m id- 1966 , comm ercial banks held 
55 1,763 far111 mac hinery and eq uipm ent loa n~ 
with an o ut sta nding vo lume o f $ 1,7 13 million. 
Since considerable hornm er and bank dat a 
were ava il abl e on an indi vidual loan bas is, an 
intensive anal ys is o f such loan s was poss ible . 

By use of multipl e linear regression analys is, 
farm machinery and equip111 cnt loans were ad
justed for gross dollar value o f sa les, net 
wo rth , loan size, method o f repay ment , ma
turity, size of bank making Joan, loan-depos it 
ra ti o o f bank, and location by Federa l Rese rve 
di stri ct to determine the net impact of each 
o f these va ri ables on interes t rates charged. 
The~e facto rs acco unted for 68 per ce nt of 
inte res t ra te va ri ability. T he ;_1ve ragc ra te 
ch,1rged in the a tion w,1~ 7 .45 per ce nt. 
By far the most important fac to r ex pl aining 
ra te va ri ab ility was method o f repayment . 
Eleven per cent of a ll mac hinery and eq uip-
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mcnt notes were in sta lment loans with add-on , 
and these loans bore an average interest rate 
of I 0.9 pe r cent. An additional 5 per cent of 
all such loans were di scounted instalment 
loa ns, and bore an average interest rat e of 
I I .6 per cent. Insta lment notes frequently 
we re pu rchased by bank s and , to the ex tent 
tha t thi s hap pened , bank s were not originall y 
responsib le for es tabli . hing the rate on these 
notes. Fi ft y-~eve n per cent o f the loans were 
single-payment , and the remaining 27 per cent 
charn,cd interes t on outstanding balance. R ates 
charged on these repayment methods were 6. 7 
and 6.8 per cent , respecti ve ly. 

Nex t in impo rt ance in ex plaining interes t 
1,1t e va ri.ihilit y was re •ion, ,ts de termined hy 
1:edern l Rese rve di stri ct. Rat es on such lo,lll s, 
adjusted for all the fac to rs mentioned pre
vio usly, var ied from a high of 8. 1 per cent in 
the Dall as Di st rict to a low of 6. 7 per cent 
in the Richmond Di stri ct. Rates tenclccl to be 
rela ti ve ly high in the Boston, Minneapoli s, 
Kansas Ci ty, Dall a , and San Franci sco Di s
tricts , and low in the o ther di stricts. Gro s 
do ll ar value of sa les, net worth , loan size, ma
turity, and ba nk size and loan-depos it rati o 
were re lati ve ly unimporta nt in ex pl aining rate 
va riability when the loa ns were adjusted to 
hold th e imp,tct o f th e other vari abl es constant. 

Although the amo unt o f farm credit used 
has increased sharply since 1950 , the debt-to
asse t rati o or l -to-6 in ag ri culture remains low 
relati ve l o most other industri es . With the 
trends di scussed previously , it is likely that a 
relati vely larger proportion of farm assets and 
prod uction ex penses will be financed by credit 
in the future. To the extent th at thi s trend 
continues and the doll ar vo lume of equipment 
asse ts ,rnd costs increases, as projected, the 
amo unt or credit used for finan cin g these 
items is li ke ly to increase sharpl y. Fa rm equip
ment loans, pro perly made, a rc likely to be 
an important in vestment for finan cial in sti 
tuti ons in the future. 
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