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Farm Machinery Leasing: Evaluation and Implications for MeaElurement of Farm 
Financial Structure. 

David A. Lins, Economic Research Service, University of Illinois 

Farm machinery leasing is analyzed with respect to costs and returns, cash 
flows, and risk. Under cer.tain conditions a lease may be mutually advan­

. tageous to the lessor and lessee. Failure to measure the extent of far~ 
machinery leasing has led to distortions in measures of farm financial 
structure. 
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Let1~ing Farin. Machinery:. Evaluatlon and Implications 
. > . ii . 1/ .. 

for Measuring Farm Fi.nat1cia 1 Structure-

Introduction 

Should one lease or purchase? This question has been a continuing 

concern of farm operators faced with decisions of acquisition and control 
,~ . . . 2/ 

of'farm machinery.- The existence of the lease versus purchase option 

has fostered studies, (Hopkin; Schwart; Willett and Penland)L which employ 

the concept of the time .value of money to .. aid in the. decision process. · How-

ever, these studies have focused only on the decision faced by the farm 

operator, ;he potential les~ee. 

Ch1 the ~ther side ;f the ~oin, machi.ti:ery ·dealers and financial in-
. . 

. . . - . -

stitutions are concerned·about the relative advantage.of leases versus· 

outright sales in the case of dealers and leases versus loans in the case 

of financial institutions. Studies by (Strauss) and (Golden,and Parrish) 

have focused on proper. evaluation of loan versus lease options for commer­

cial banks •. These studies have focused only on the decisions of the' lessor. 

The major purpose of this paper is to explore the lease versus purchase 

option not only from the poin.t of view of the lessee, but also from the 

:point of view of the lessor.· The goal is to determine under what condi~ 
i 
i 

i tions a lease may b.e mutually advantageous to both parties. A secondary 

purpose is to e:x.plore the implicat,;i.ons of.farm machinery leasing on measure­

ment of farm financial structure. 
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Investment Alternatives 

. ~~-7'1;, -±°"'" 

Thei:·c, are two lease options that may exist for faxm mach:l.ne;-y, the 
:; .. 

operatl the financial lease. An opera.ting le9se for farm 

· ·111athin2ry is a· contract :i.n which the lease period is :relatively short 

based upon a set chaige per hour, week, month, 

'p,t-,:;;, A •w,-,,.F,on characteristics of an opera ting lease is that the equipment 
-.. ,;.;,-··· 

is · 1eased 'to scver'tH ·different operators. The financial lease. for farm 

· .. 

machine:rj'. is a lon·g, term contract in which the lessee acquires sole use 

of the rc·cf""iptnent .tu. return for lease. payments. Typically the lessee pays 

·for cost,s· .;;:;f mai.ntc,nance and insurance on the equipment. Thus the £inane ia 1 

·.l.ease iS:,sfmilar :i11°,,r:.ature to a credit financed sale, except the lessor 

maintains title to the equipment as well as to the right to charge depre-

ciation on the equj_pment. 

Eva luati:ng . the Potentia 1 for a Mutually Advantageous Lease 

The1'0 are: nume:t'cus items to consider in evaluating a lease versus pur­

t;hase option. To stay within the confines of time available, discussion will 

be ·restricted t:o the ev.aluation of a financial lease versus a credit fin-

. anced ·· l)utd,£tse optifx1. Even within these narrowed confines there are many 

· criteria •-Of evalnnt:ton·, But in the case of comparing a financial lease to a 

-,,·c·rialt financed p1.ffchase. most of the discussion focuses .on the degree of 

risk for botlrparties, the nature of the cash flows, and the costs and re­

turns evaluated on a.net present value or internal rate of return basis. 

· One c:1n b~st ad<lxess the cost and returns · questioo by means of ·a specific 

rm operator wants to acquire the use of a $20~000 

.,piece oLfnrm mach,i_n.i?r-y with a useful life of 7 years and an estimated sal-
._,,._ .;F"~ .-· 

of $2,G00 -Assume also that he can purchase the equipment ~ith 

the aid - " loan bank, or alternatively the bnnk will purchase the 

. ~ 



equipment and provide it to him under a financial lease. The two options are 

sua rized be low: 

Option A -- Credit Financed Purchase 

1.· Cost of ·the equipment $20,000 

·2.· Required down payment 25% 

3~ Interest on borrowed funds is 10% and the loan is for '4 years 

4.. Equal annual amortization payments of, $4,732 are r.equired at the 

end of each of the next 4 years. 

Option B Financia 1 Lease 

1. Cost of the equipment_.; $20,000 

2. Seven annual lease payments o,f $3,200 are t;o be made and 'Bre 

•. "d h · .. ·. 3/ prepai eac · year.-. 

3~ · Lessee acquires no residual rights in the equipment, Le. 

salvage value of the equipment belongs to the lessor • 

. 4. Investment credit and depreciation tax deductions accrue to 

the '·lessor. 

Income· and Cost Considerations: 

. ·,, 

Table 1 outlines the cash flows for. the bank under the loan option and 

. under two poteritial tax rates faced by a bank. The net after tax cash 

on the loan are $1,225 and,$817 under a 22 percent·and 48 percent.tax 

bracket respectively. Discounting these cash flows to zero gives an inter-
. ' ~ 

· na 1 rate of return on the Joan of 3 .12 percent if the bank pays taxes in 
\ 
I 

l the 22 percent tax bracket, and 2.08 percent if the bank pays tax.es in the 

i 
4·8 percent tax .bracket: 

Table 2 outlines the cash flows for the farm operator urtder the loan 

option. Again the analysis is done for two different tax· rates, '22 pe'rcent 

and 48 percent. Us~~g the 22 PJ:~rcent tax rate the net. after. tax cash outflow 
a,•:\'..,;_-( > ' 

) 
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Table 1. Bank Income Analysis: Loan . 

. $15,000 Loan @ 10% Interest 

22% Tax.Rate 

Year 

0 
1 
2 
3 
4· 

5-7 

TOTAL 

Cash Flow 

-$15, 000 
.4,732 
4,732 

· ·4, 732 
4,732 

0 

$ 3,928 

Interest Income 
at 10% 

$1,500 
1,177 

821 
430 
0 

Internal Rate of Return: 

$3,928 

3 .127.,.!i/ 

Year 

0 
1 
2 
3 
4 

5-7 

TOTAL. 

Cash Flow 

-$15,000 
4·, 732 
4,732 
4,732 
4,732 

0 

$ 3,928 

Interest lhcome 
at 10% 

$1,500 
.1, 177 

821 
430 
0 

internal Rate of Return: 2.08£/ 

lntel::est··•·arrd 
. Other iExpenses 
at 67~./ 

$ 900 
706 
493 
258 

0 

$2,357 

48%Tax Rate 

Interest and 
Other Expenses 
at 67~./ 

$ 900 
706 
493 
258 

0 

$2,357 

Taxable 
Income,· Tax· 

~ 

$ 600 $132 
471 104 
328 72 
172 38 
0 0 

$1,571 $346 

Taxable 
Income Tax 

$ 600 . $288 
471 226 
328 157 
172 83 
0 0 

$1,5,71 . $754 

Net Aft~r 
Tax Cash Flow 

-$15,000 
3,700 
3,922 
4,167. 
4,436 

0 

$1,225 

Net After 
Tax Cash Flow 

-$15,000 
3,544 
3,800 
4,082 
4,391· 

0 

$ 817 

a/ Interest and other expenses are computed.at 6% of the loan balance outstanding • . -
This represents the costs paid by the bank for deposits as well as the other· costs 

of servicing the loa~. 

"E_/ The internal rate of return is that annua 1 rate of discount which will make net 

ater tax cash flows equai zero. It represents the net margin earned by the bank, 

on its investment in the loan. 
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Table 2. Farn}Opcrator Cost Analysis: Loan 
'~ ~:·"": - ., . . 

.Year· 

/0 
1 
.2. ,v 

3 
4 
5 
6 ,-~-
7 

TOTAL 

Cash Flo¥T 
$ 5,000 . 

4,732 
4,732 
4,7;32 
4f732 

0 
o· 
0 

$23,928 

. $15, 000 Loam at 10% lritexest 

22%.Tax Rate 

peprel::ia ti,Qn 
Sum-of-Years 
Digits 

$ 5,QOO 
. · 4,280 

3,580 
'2,860 
2,140 
1,420 

120:, 

$20,000 

·,, 

Interest 

$1,500 
. l, 177 

821 
430 
0 
0 
0 

$.'.3'/923 . 

Salvage 
Value(Sale) 

$2,000 

$2,000 

Inve·stment 
·. Credit 

$1,400 

.$1,409 

Redµction 
in Taxes 

.. 
$2,830 

1,201 
968 
724 

471 
312 

. -282 

$6,224 

Net. After. 
Tax Cash.· 
Outflow 

$ 5,000 
1,902 
3,531 
3,764 
4,008 

-471 
-312 · 

-1,718 

$15,704 
·. =·=·· ----........ ------------..-,-------------=--------..-,-,........;..__,.._.. _ __, ________ _ 
"Present value o.fnet after-tax cash flow at: 0% opportunity.cost= $15,704 

10% opportunity cost = $13,861. 
20%'opportunity cost - $12,373 

Rate· 

Depreciation . Net Aftei 
Sum-of-Yeil.ts Salvage Investment Reduction Tax Cash 

' 7~;.;;;T.~ __ C..:;.a:.:..s:.:..h...:.._;;F:.:..1;;;..;o_w,_. _.;;:.D-'-i.._.g,....i_t_s--,-___ ...;;;I;...n..,,.t_e_r_e_s..,..t_·· _V-'-a_l_u .... e_(,_S_a_l_e..,_) ........ ._· ..;..C_r_ed--'-i_t--'---'-__,;.i.;.;;.n~T'""a.c.cx..;..e-'-s __ O..:;.u.;.;;..t.:..f;:...l:;_o.;...;w-'---

0 

5 
6 
7 

$ 5,000 
. 4,732 

4,732 
4,732 
4,732 

0 
0 
0 

TOTAL $23,928 

$ 5,000 
4,280 
3,580 
2,860 
2,140, 
1,420 

720 

$2(),000 

$ 1,500· 
1,177 

821 
430 

·o 
0 
0 

$3)928 . 

$1,400 .. 

$.2, 0()0 

$ 4,520> 
2,619 
2,112 
1,579 
1,027 

.. 682 
-614 

$2,000 ·$1,400 $11,925 

$A. 5,000 
212 

2,113 
2,620 
3,153 

-1,027 
-682. 

-1,386. 

· $10,003. 

.,~-------------------------------. ------·--------------------------J:~:::es.ev.t value of net a'.fter-tax cash outflow at: 0% opportunity cost = $10,003 

. - . 
.:( __ ~.: "••.;! -- . "!--~:-~.: 

_. ·. -.,.~~ - ·--

10% opportuni.ty cos.t = $ 9 ,3.26 
20% opportunity CcOSt = $ -8,.652 
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is $15, 70l+,,, · The· present value of that cash outflow ranges from $15,704 

under a ·o petccr).t opportunity c_ost of capital to $'12,373 under a 20 P<rrcent 

opportunity c'bs·t: oi capital. If the farm operator .is in the 48 percent tax 
~- "-·--;:: 

·-~-~-~ 

bracket, then the .net after tax>cash ou,~flow is $10, 003.. The, present 

iV~luei.of:.✓!,;h:S:t, c.ut£Iow is reduced to $8,652 urtcler a 20 percent.qpportunity, 

. cost of ~iti t'af. • 

th~<':i{ie;tion ,~e wish to addr,ess hei::e is under what conditions J if any, 

.•. .a finaneTid .. lease might be mutually advantageous. Table 3 outlines the cash 

, .. flows ,;,,{~ •'<i"h~e-·F;;ri.k £6:r a financia 1 lease which req.µires 7 annua 1 lease pay­

ments of $3, 20.0"with. ~ach lease payment prepaid .!ti · The net after tax cash 

flow for th~:;:bink .fn·:the 22 pe.rcent tax bracket is $1;713 •.. The internal 

.. rate .of return for these cash flows is 2. 90 percent. Thus . for banl~ in the 

22 percent tax bracket, the internali"ate of return would be 0.22 percentage 

.. points lower under the financial lease specified than under the loan. For 

a bank in. the 4;3 percent tax bracket the net after tax cash flow is $1,609 

·. and .the .. ,int,,ex:n.81 rate of return is 3 .13 percent. For this cirne the fin-- · 

ancial lease would result in a net:' return LOS percentage points higher.than· 

· the loan. 

. . 
Ta1:.1:e 4 outlines the· farm operator cost analysis for the lease aiter-

native. For a .. .£arm -~r:,ertrtor ih the 22 percent tax bracket, the net after 

tax cash outflow is $17,472; $1,768 larger than for the loan. However, if 

one accounts fo.t''·the'time value of mohey; the· lease is $152 better at a 10 

percent opportunity ·c-cist of capital and $1,068 better at a 20 percent oppor-

; \,;··:tnnity c0sl~ of.:capftaL If the farm operator is in the 48 percent tax 

· · .. ,,:,.~.bza&.k.et .t.he. fi-rtanciaii2lease is Jrett,~r only .at the· 20 percent level of oppor- . · 

:tun.ity ccist. •· 

_j---·· 
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Table 3. Bank Income Analysis:·· Lease 

Tax Rate 22% 

Interest and ])eprecia.tion Net After 
Cash Other 

,, - ,. ·. ,-: 

Salvage Cash 
@6%~/ 

Sum-of-Years Inve,s,tment Taxa:p,le Tax 
Year Flow 'ExEenses Digits Value·· Credit Income' Tax Flow·. 

0 -'-$20 ·ooo - -$16,800 ' .. 
3,200 

1 3,200 $1,008 $ 5,000 $1,400 -$2,808 -$2~018 4,210 
2 3;200 876 4,280 -1,956 -430 2,754 
3 3,200 · 737 3,580 ► 1, 117 -246 2,709 
4 .3,200 589 2,860 - -249 -55 2,666 
5 3,200 433 2,140 627 138 2,629 
6 3,200 266 1,420 1,514 333 2,601 
7 0 90 720 $2,000 4,390 966 944 

TOTAL ~ 22400 $3 2999 $202000· $22000 $1 2400 $ 401 -~12312 ~ 12 713 
Internal Rate of Return: .. , 2.90% 

-:Tax .Rate 48% 

Interest and Depreciation Net After 
.Cash Other Sum-of-Years Salvage Investment Taxable Tax Cash 

Year Flow ExEenses Digits Value Credit Income Tax Flow 

0 -$20,000 - -$16,800 
3,200 

1 3,200 $J,;008 $ 5,000 $_1,400 -$2,808 -$2,748 4,940 
2 3,200· 876 4,280 -1, 956 -939 3,263 
3 3,200 737 3,580 -1,117 -536 2,999 
4 3,200 589 2,860 -249 -120 2,731 
5 3,200 433 2,140 627 301 2,466 
6 3,200 266 1,420 1,514, 727 2,207 
7 ·o ·90 720 $2,000 4,390 2,107 -197 

TOTAL ~ 22400 ~32999 • j202000 ~22000 ~12400 § 401 -§ 12 208 -§. l,609 
Interna 1 · Rate of Return: 3. 137)2./ · . 

~/ Interest and other expenses are computed at 6% of the funds the bank has invested in 

the leased machinery. At any point in time this can be calculated as: Initia 1 

investment+ interest and other expenses less lease payments received. 

J:!./ The internal rate of return is that annual rate of discount which will make net after 

tax cash flows equa 1 zefo. It r:.epresents the net margin ,earned by the, bank on it's 

investment in the leased machine. 
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·. Table I.+: Farm Operator 90s t Analysis: Lease 

. Year 

0 
1 
2 
3 
4 
5 
6 
7 

TOTAL 

Present 

Year 

0 
1 
2 
3 
4 
5 
6 
7 

value 

, •• !_ 

TOTAL 

· Cash Flow ... 

$ 3,200 
3.,200 
J,200 
3,200 
3,200 
3,200 
3,200 

0 

$22,'400 

of net after.;tax 

Cash Flow 

$ 3,200 
3,200 
3,200 
3,200 

. 3,200 
3,200 

· 3,200 
. 0 

$22,400 

Tax Rate 22% 

Tax Deductible 
·Expense 

-.. 

$ 3,200 
3,200 
3,200 
3,200 
3,200 
3,200 

-3,200 

-$22,400 

flow at: 0%·opportunity 
10% opportunity 
20.%" oppor tuni t'y 

Tax Rate 48% 

Tax Deductible 
. Expense 

$ 3,200 . 
3,200 
3,200 
3,200 
3,200 
3,200 · 
3,200 

$22,400 

Present value of net after tax flow at: 0% opportunity 
10% opportunity 
20% opportunity 

Reduction 
in Taxes 

·. $ 70/i 
704. 

·704 
704 

.· 704 
704 
704 

$4,928 

cost = $17,472 
cost = $13,709 
cost = $11,305 

Reduction 
irr Taxes 

$ 1,536 
1,536 

. 1,536 
·1,536 
1,536 
1,536 
1,536 

"_$10, 7 52 

cost 
cost 
cost 

= 
= 
= 

$11,648 
$ 9,659 
$ 8,306 

Net After Tax 
Cash Out Flow 

$ 3,200 · 
2,496 
2,496 
2,496 
2,496 
2,496 
2,496 
-704 · 

$17,472 

Net After Tax · 
Cash Out Flow 

$ 3,200 
1,664 
1;664 
1,664 
1,664 
1,664 
1,664 

-1,536 

$11,648 
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Table 5 summarizes the financial outcomes of the lease versus purchase 

option for alterbative ta.x rates and opportunity costs of capital. Clearly, 

the lease may be mt.J. tua lly advantageous when the bank. is .in ,the. 4~8 pe,rcent tax 

bra~k~t .and the farmer is in a low tax brncket and has a high '.pppOrhit1ity 

cost -of capital. The implications are_ that financial Jeases are more likely 

to be offered by "large"· banks than "small" banks because the large banks 

would b:eimore likely -to be in the 48 percent tax bracket. 
. . . 

Likewise, fin-

ancia 1 leases are more likely to be accepted by a farm operator whose opera­

tion is growing rapidlr and whose opportunity cost of capital is high. 

It should be rec;ognized that the financial outcomes previously dis-

cussed are strongly.influenced by the lease payment selected for the analysis. 

The lease _CC>ulcl b.e made more ( less) adva9-tageous t6 the bank (farm operat9r) 

by raising the annual lease payments. In practice, tax advantages gained by 

the lessor are not oft~n passed on to the lessee in the form of lower lease 

payments. ifowever, cooperative agencies, such as Production Credit 

Associations, ·could be expected to pass potential tax advantages to their 

member borrowers in the form of lower lease payments. 

Cash Flows: -

In comparing the cash flows -for the farm operator, the loan alternative 

. requires relatively greater cash outlays at the start of the investment 

period. Consequently, the lease alternative could provide a more desirable 

cash flow situation, -especially to young operators or others facing a tight 

cash position. _However, much of the potential cash flow advantage of the 

lease could •be offset by a loan which more accurately. tied loan payments to 

the useful life of the equipment. 

For the -bank, the -cash flows for either the lease or. loan are a constant 

stream, but the loan alternative results in a recapture of the investment· 

much more rapidly. 
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Table 5: Sunm1ary of Interna 1 Rates of Return and Net After Tax Cash Flows 
for Alternative Tax Rates and Opportunity Costs. 

Tax Rate 
22% ,··,· 48% 

.. Partici ant Loan Lease ?Loan -Lease 

Bank: 

Internal Rate of Return 

Farmer: 

Net After Tax Cash Outflow 

Opportunity Cost=. 0% 

Opportunity Cost• 10% 

Opportunity Cost= 20% 

1 · 

3 .12 

15,704 

13,861 

12,373 

(percent) 

2.90 2.08 

17,472 

13,709 

11,305 

(Dollars) 

10,003 

9,326 

8,652 

3.13 

11,648 

9,659 

8,305 
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An important concern for the bank is the, "multiplier effect" of their 

fnvestmertts. Investments, either through loans or leases, create economic 

activity in the con_miunity and this in turn can lead to greate):" de.posit growth 

ada',:further expansion. The question is whether the "multiplier ,eff,ec:t::,11 is, 

thecsame for the lease as for the loan, Initially, both the lease and loan 

generate the same level of economic activity, since they both result in the 

purchase of the machlne. 'But the loan investment is recaptured more rapidly 

and.additional lending could result in' greater "multiplier effect" because • • 

. of the more rapid turnover of investment funds on the part of the bank. 

I 

However, the "multiplier effect" would depend upon what.farm operators do 

with the di_fference in amounts. repaid to the banlc under the lease versus the 
) 

loan, 

R1sk: 

Risk faced by the farm operator is changed in several respects under 

t&e lease. First there is a risk that the financial lease might be con­

sidered a conditional sales contract by the Internal Revenue-. Service)./· 

Such a ruling would cause the transaction to be considered a credit financed 

purchase thereby negating the potentic1.l cost advantages of the lease. Second, 

the risk associated wfth salvage value is altered. By nature of the amount 

of lease paymen-ts., the operator is in effect guaranteed a set salvage value •. 

Thus the risk of a higher or lower salvage value than initially anticipated 

is shifted to· the lender. Third, for farm operators'with cash flow· proble1!1s 

the cash flow pattern offered by the lease may reduce the r.isk of default. 

Fourth, the lease could reduce flexibility for the farm op.erator because the 

loan is of a shorter d:ur;a,tion and prepayment of the loari wi,thout ;penalty 

may exist. 
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Risk is· also altered for the bank. A financial lease could alter risk 

for the bank because a lease payment obligation does not have the same 

priority that debt ,has in a bankru_ptcy case .. Another risk alluded to 
. . 

. ' . . . 

~arlier is the risi associated with estimating salvage value, a t·isk the 

bank·· undertakes In addition the bank would need to be concerned with 

specifying conditions of maintenance, particuarly near the termination date 

of. the lease.· Unle.ss specified in the lease, the lessee has little incentive 

to undertake normal maintenance and repair near the end of the lease period. 

Like the farril operator, the bank also faces the risk of the contract being 
. . 

considered a conditiona 1 sales contract. · To effectively analyze a lease 

versus loan.option both the lessor and lessee must·consider cost and income 

values, cash flows. and the degree .o.r risk involved. 

Trnplications for Measuring .Farm Financia 1 Structure 

.What is the overall importance of farm machinery leasing? Evidence to 

answer this question.is fragmentary. (Barry and Sutton) found that, for a 

sample of _machinery dealers in Texas, over 45 percent offered. operating and/ 

o.r financia1 lease alternatives .. They also found that "lease ... purchase 

methods of financing" accounted for close to 3 p~rcent of a 11 machinery s,ales. 

A study by (Barlass) of Northern Illinois extension specialists found that 

percent of the res·'pondents indicated tractors were being le11sed in their 

areas. 

Fragmentary 'evidence is of limited value in assessing the overa 11 im­

pact of farm machinery leasing on financial structure of th.e Jarm sector. 

Recognition of this potentially important source of equity capital in agri-

culture is nowneeded. 

The Census of Agriculture for· 1974 asks "What is the estimated mar,ket 

value of a 11 machine!"y, equipment, and implements usually kept on this 

. /. 
i 
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place and used for the farm or ranch business?" Thus C,ensus e.stiI11ates of 

the value of ,farm machinery include the value of a 11 farm machinery located · 

on farms including 'any which is controlled by an operating or· financial 

lease. Tl:lus distinc,tions betwe,en owned machinery and leased machinery 

are not available through Census of Agriculture data. 

The lack of information on the extent of farm machinery leasing 

creates problems in macro analyses of farm financial structure. Estimates 

of operator equity capital being used in farming operations are distorted . 

. In addition, studies which relate either the value of machinery stocks or· 

. capital purchases to operator debt and/or financial assets are distorted. 

These distortions arise because leased·machinery is not a part of the stocks 

of capital owned by operators nor is it considered a capital purchase by 

farm operators. Unless changes(are made to our data system, these dist or.;. 

tions will grow or decline in direct correspondence with the growth or 

decline of machinery leasing. 

'· 

·.1 ... 
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Footnotes 

1 This work has inspired in part by somewhat similar efforts of Charles 

Bennett of theFedera 1 Intermediate Credit Bank of St. Louis •. 

2 Another alte,rnative is custom hiring the services to be performed, but 

that alternative is not discussed here. 

3 The payment of $3,200 represents an annual payment equal to 16.0 percent 

of the origina~ cost of the equipment. 

4 The a_nalysis in Table 3 is set up such that the first payment is made at 

the initiation of the lease, and the se~ond payment at the start of the 

second year, etc. However, except for computing taxable income, figures 

in Tables 3. and 4 are calculated such that the second payment is dis­

counted at the end of year one rather than at the end of year two. 

5 Tax regulations regarding financial leasing are quite complex. A good 

discussion is available in various Internal Revenue Service publications. 
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