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DEFINITION OF RESEARCH AND DEVELOPMENT

In an era of growing global markets, corporate competition has become

more intense Companies that once operated sclely in the United States

now diversifying their markets and tapping intoc the international arena. An

important factor involved in such diversification is th

L

ability to compete
with large competitors by having similar or more advanced products., &

competitive edge can be attained by creating a product that is total

—

redesigned or completely new. The primary vehicle for achieving such an edg
is through industrial research and development.

The definition of research and development (R & D) is frequentl» diviged

into two components by the Financial Accounting Standards Board (FASED

t1} Research "is planned search or critical investigation
aimed at discovery of new Knowledge with the hope that
= such Knowledge will be ussful in developing a new product
! or serwvice” )
i

The Key caoncept in this definition is the search for "new" Knowledge and "nsw®

products., Research does nct include routine refinements to a manufacturing

proce

1]

s, seasonal changes to products, or trouble-shooting in commercial

production. It does include designing tools or molds involving new

technology, designing and constructing pre-production protaty Apes, or modifving

§ the design of a product. Those costs are incurred before the mass production

ot a new product. Such

ozt descriptions are outlined by FASE Statement

Ne. 2.
The second component of R & D iz "development":

(2) Development "is the translation of research findings . . .
into & plan or design for a new product or process or for
a significant improvement toc an existing product or process
whether intended for use or sale.*2
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In development, a significant modification can be made
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manufacturing process that enhances the design of such products and Processec,

Such modifications, however, do not include routine changes or seazonal

w

repairs and maintenance to products or processes. Once a new product is being
manutactured for commercial sale, any routine costs associated with production

re

L
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“p manufacturing costs, not R & U costs,

of B & D
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The origins of R & D can be traced back to the late ninetsenth and earlw
twentieth centuries, a time when the American economy wac expanding rapidly.
There was a marked expansion "in the transportation, communications, and
production technologies.”3 Quality contral laboratories developed and were

primarily concerned with short-term changes to production scheduyl Thes

I'[l
i

fabor

r_u

tories sventually evolved into corporate research laboratories that
tocused more on long-term changes to products. The Tonger—term scope resulted

trom the organizational changes that many U.S. firms were undergoin

uw
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time due to increased antitrust legisiation.

"Structural change in ma

=

arge .S, manufacturing firms and their
investments in industrial research were influenced by U.S. antitruszt policy.*?

In 1898, the number of corporate m

T

rgers was growing rapidliy. Such companies
as General Electric and AT&T were merging with other companies to increasze
product lines and to offer more diversified products. As a result of the
increase in size, these corporations developed more complex internal
structures and began to organize central headquarters to manage the increased
number of divisions. However, due to the strength these large firms acquired,

price fixing and oligopolic tendencies hecame a concern in corporate America.

o)




Many firms that were threstened by antitrust progecution {under the Sherman
Acty "used industrial research to diversify out of their primary indusiry and
to accumulate patents that could protect a dominant market position.”S By
diversifring into new markets, these firms had hoped thal benefitz from new
patents would offset any losses incurred by the antitrust prosecutionsg,
Antitrust litigation in the early 19005 also affected the research that
many tirms conducted and introduced a new concept behind R & D. Due to the
increase in oligopaliss, the U,5. Justice Department began to take strict
action. For instance, in 1713, AT4T was no longer allowed “to expand through
the acquisition of other telephone operating companies, and meant that future
growth would depend on . . . diversification into related lines of businezs.*®
Eartier, R & D was used for protection against antitrust accusations.

if

Expansion was sought outside of the primary industr>. MNow §irms were u

i
[In]

B & D toretrench into their primary industry and to expand their existing
product lines. OGreater focus was placed upon internal innovation and improved
product lines. The amount of *merger mania” decreased, and as a result, firms
sought to increase their market share within their primary industry,

Because of this new philosophy in R & D, the employment of zcientists and
engineers grew significantly, Between the years 1200 and 1940, "nearly 350

independent laboratories wer

T

establicshed, employing close to S000 zcienti

_..
W
-
i

and engineers."? Many manufacturing firms were beginning to use outside R & D
contractors to conduct & portion of their research. These firms continued to
use in-house research, though. Because of the difficulty in Fulily

understanding the needs of an 2ntire industry and the lack of firm-specific

Y]
[} <]

Knowledge, outside researchers were used only as a supplement to in-hou




research. Manufacturing firms were hesitant to rely upon external sources for
100 percent of theic research.
The same period between 1900 and 1940 alco illustrated a dramatic
increase in the use of higher education research. The increase in pubklic
funding for higher education influenced such a rise in academic research.
More facilities were made availahle to university faculty, who could use the

more advanced equipment and re

10

to meet the r

iy

LOUrCe search demands ¢©

[t

i d

commercial firms. The use of extensive in-house research, as well as th

3]

[34]

U

1

€
of independent laboratories and universities, has continued from the 1%40<
¢ 3

into the 19%0=,
TRENDS IN R & D EXPENDITURES

During the past couple of vears, the aggregate U.S. expenditures for

R&D by all firms has been increasing at a slow rate, Aocording to R & D

e

Magazine, "Federal, industry, university, and nonprofit research +unding

sources will spend $158 billion in 1991.°°% This amount re resents oniy a3
P "

percent increase in expenditures that were forecasted for 1990. Howeyer,

-1
S

o

atter the effect of inflation is removed from this projection, "the r
growth rate in R & D expenditures will be about 1.2 percent from 1%%0.%9

To further illustrate the low increase in spending, the following table
shows the history of R & D expenditures incurred in various industries during

the past four to five vears:



Table 1. R & D Expenditures

& B C o E
R& D Expenditures T T
(as a ¥ of budget:
19787 .04 15.0% 12.0% 3.0% e
1788 13.8 15.0 13,4 18.1 12.¢0
175% 0.0 12.0 12.0 15.0 15.0
1990 11.3 12.4 16.7 2.5 11.3
1771 16.9 F.7 12.7 5.8 1g.%
R & D Expenditures
{as ¥ of sales:
1788 734 2.2% 1.24 .S TR
1982 7.4 2.0 1.2 A .2
1790 .5 4.8 1.1 1.0 4.2
1991 .2 4.4 1.1 1.2 4,4

* Percentages for 199! represent forecasts
Industry Legend:

A - Pharmaceutical (11-14 companies surveyed) {sze Note 13
B - Machinery (13-14 companies surveyed)

C - Paper {&~8 companies surveyed)

D - Food (11 companies surveyed)

E

- Petroleum (3-11 companies surveyed) {zee Note 23
NOTE
(1Y The pharmaceutical industry is es cially hit by R & D cozts. & firm
such as Bristol-Mrers or Baver "can take eight to twelve years ta

develop oneg new drug, while incurring development costs of up to

%200 million." To offset these high costs, firms have increased their
R & D spending as a percentage of sales. This can be seen in the 198%-
1970 increase.



Table 1| continued

€2y In the petroleum industry, the large decrease in R & D spending as a
percentage of sales from 1989 io 1970 iz dus to the change in the
number of companies survered. In 1989, eleven petroleum companies were
survered. In 1990 and 1771, only eight companies were surusyed,

Sources: Industrial Research Institute’s "Annual R & D Trends Survers”,

Research Technology Management, Jan Feh 1¥5% {p. 12}
and MarchsApril 1991 (p. 12:.

capital budget. The food industry is the only one of the five industries that

will have companies allocating more of their budgets for R & D. The eleven

food companies survered will allocate 1.3 percent more of their budgets in
1971 for R & U, which represents over a 15 psrcent increase in percentage
Mocation from 1990,

In the pharmaceutical and petroleum industries, companies will allccate
slightly less capital for R & D in 1991 (3.5 percent decresse in percentage of
budgets,

The machinery industry will have companies allocating only 9.9 percent of
their budgets for R & D, This figure is 2.5 percent lower than 1990, which
results in s 20 percent decrease in percentage.

The =ix companies surversd in the paper industry will (on average) reduce

their capital budget apportionment of R & D to 12.7 percent. Thisz figur

o
(X1}

down from 14.7 percent in 1970,
The following table summarizes the data in Table 1. The tabls
illustrates the above discussion and provides the same type of information for

A ur
L

GpOn

o

the R & D expenditures as a percentage of sales. Primary focus is plac

the changes from 1790 to 1991,



Tabie 2, Summary of Changes in R & U Expenditure

s (1PF0-1971)

R & D as a Percentage of the Capital Budget

C
Industry 1970 17921

Pharmaceutical 11.3% 10.9%
Machinery 12.4 7.9
Paper 14.7 12.7
Faod 2.5 2.8
Petroleum i1.3 10.%
R & I as a Percentage of 3ales
Cha

industry 19%0 1991 o
Pharmaceutical LA e.2%
Machinery 4.5 3.4
Paper 1.1 1.1
Food 1.0 1.2
Petroleum 4.2 4.4

hange in oA
allocated % Change
10,434 13,534
(2.9 (20,00
(4,00 (25,03
1.3 15.0
(0.4 (3.5
nge in ¥
¥ sales % Change
(S s {3.2¥
5 2.2
_ﬂ_ ...0_
.z 29.0
.1 2.2

“lthough the industries showwin Tables 1 and

companies are decreasing their R & D budgets, it
F 5 g '

. . 0“ .
industries gaix>representnaysma}} portion of all

1w
-+
i

marketplace., é&s ted earlier, the spending in
expected to increase S percent {before inflation’
discussed, cambined with many other industries, a
figure.

Why are many U.5 companies only stightly inc

19917 The reason may be due to several economic

“~d

2 indicate that most
should be noted that thscse
industries in the

the 4.5, for K & 0D

0w

. The +ive inducsiries

re included in this aggregat

reasing R & D spending for

tfactors. The predominant



economic factor pertains to the recession. A large recession may make the
money supply tighter throughout the course of the vear. I1f money becomes
tighter, corporate profits will suffer because consumer spending will

subsequently decrease. Consumers will become more conservative in their

purchasing behavior. If a corporation projects lower profits in 1991

-

‘research managers might have to balance corporate profitability against their
R & D budget, which means less money for R & D."" Much emphasic iz placed on
the bottom line of the corporate income statement. Earnings per share iz an
important figure that is examined by investors. I earnings per share
decreases substantially from one vear to the next due to the ECONOmY, &
corporation’s stock price may decrease. If fewer profits are predicted, a
company may wish to reduce expenses to offset the Jozses. The net effect
would be a more stable earnings per share. The expense that iz often targeted
for reduction is R & D,

Ancther economic factor affecting R & D spending iz the government
deficit. The federal government is one of the major spenders for R & o,

e

i

pecially through the Department of Deferse. 0OFf the predicted $158 billian
in R & D spending for 199!, *about %72 billion will come from the federal
government, $78 billion will be spent by industry, and the remaining %7
bitlion will be spent by universities and nonprofit Drganizaticns.“’2
Government spending, therefore, accounts for roughly forty-six percent of z11
scheduled R & D expenditures. However, "the slowing economy, the savings and
toan bailout, and expenses for the recent Gulf War will add to the federal
budget deficit.""® This increase in scheduled governmental costs wil! lsave

less room for R & D spending.



decrease in spending would affect many industrial +irms. OF the 158 Gitlion

R & D expenditures, industry is expected "to perform $113 hillion of in

hd

actual R & D work."™ In other words, commercial firms will actually conduct
nearly 724 of the R & D in the L.5. markKet in 1991. This tigure, combined

eriou

!_j,l
I
0

with the amount of governmental expenditures, can have impact on

tirms if the government changes its R & D budget. 14 the impact i riouy

W
in
Ld
it

enocugh {especizlly in independent research laboratories), corporations may be
forced to restructure financially. When such restructuring becomes major,
companies may have to borrow money and increase their debt financing in order

to fund the change. An increase in the debt may cause companies to reduc

2}

R & [ spending., éAccording to Eronwrn Hall, 3 researcher at the HNaticnal
Bureau of Economic Research, "R & D activity decreases after z sharp rise

in the ratio of debt fo market capitalization has occurred in & single

year,® !5

As 3 result, U5, firms are badsg more conservative in changing their cuwn
budget. Many companies are either slightly increasing their budgets ar they
are remaining at 1990°s expenditure levels, Nigel Gault, a senior economist
at the consulting firm of DRI/McBraw Hill, was disappointed in the small

spending increase. He

"

tated that "in a couple of years, if we can lower the
budget deficit and get interest rates down, we may see an improvement in R & D

spending.” e



ACCOUNTING FOR R & [
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cussed earlier, R & D can be defined in terms of it:

a1

E]

&

i

‘development” components. To further enhance the discussion of R & D
expenditures, the costs can be divided into five tvpes,
The firet twvpe of cost is that associated with materials, equipment, and

tacilities used in R & 0. According to FASE Statement No. Zy, materials

im0
[}
o
>

company s normal inventory and inventory acguired specially +for
research and development activities."'? These costs are expensed immediatels
as they are incurred and are included in R & D expense on the corporate income
statement,

The costs for equipment and facilities are alsc exnenced immeciately

it such assets are used for only ore R & D project. 14 the equipment

purchased or the facilities used can be utilized in various

(1
a3
fe
L)
T
=
[w]
m
[}
e
i
-

then the cost would be capitalized and depreciated over a reasonable period
of time (the estimated useful 1ife of the azsetd. The annual depreciation

taken on thess assete is then included in the R & D

1]
N

ipense for the current
year. For example, suppose a company constructed a laboratory for $104,000
for use in the R & D Department. The new laboratory will be used for
researching various new products through x series of many prolects. In the
company’s general journal, the following entry would be made:

Building (Laborateory) 100,000
Cach 100,000

Through this entry, the laboratory has been capitalized for the entire cost of

construction., The asset appears in the company’s balance sheet under the

"Woncurrent Assets” section.




following general journal entrry is made {assuming the Buitding has an

eztimated usetful

basisy:
B & [ Expense 10,000
Accumulated Depreciation 14,0600
In this war, the cost of the laboratory is being xllocated and sxpenczed auer
several accounting periods benefited by its use.
14 the laborztaory was going ta be used by only ocne B & D project, the

entire construction cost would be expensed immediatelv. No annual

depreciation would be incurred. In thic situation, the following entry would

r
by
A
a
[
T

A zecond trpe of cost associated with R & D iz the cost of perscnnel,

This includes the salaries, wages, and other costs of t

2 03

chnicians, engineers,

or scientists who devote their time antirely to R & D. These costs

b1
3
D

ot
14}
f1i]

V1]

expensed as they are incurred and become part of R & D expense. No sslari
B wages are ever capitalized and subsequently depreciated or amortized,
The third R & D cost involves intangible assets purchased from external
parties. These costs may include patents, franchises, licenses, or property
rights that would enable the acquiring company to conduct R & D activities.
"I an intangible asset purchased is to be used in only cne R & D project,
then the cost of the intangible should be expensed immediately.*'"® I+, on the
other hand, the intangible is to be used in many future R & D projects, thern

its cost i:

1"
m

apitalized and amortized in accordance with APB Opinion No, {7

(which specifies the amortization periods for various types of intangiblez},



For example, assume that a3 company acquires a patent for $85,000 that will be

W

used by the R & D Department. I+f the patent is to be used for only one R & D

project, thern the Following Journal entry would be made:

Do)
)

it

[ix]

R & [ Expense 25,
ash

85,000

I+, however, the patent is toc be utilized in various R & D activities

1

~

the cost would be capitalized and amortized over a period of zeventeen vears
(as prescribed by APB Opinion No. 172, The following entries would be

recorded:

Fatent 25,000
Cash 85,000
2 & U Expenze 5,000
fAccumulated Amortization 5,000

Notice how the pericdic amortization becomes a part of the R & D CES-Y

the accounting periog,

The fourth type of cos

B o
0

wzsociated with R & U is "the cost of contract
services performed by others in connection with the R & [ activities of the
purchasing company.” ™ These costs include the R & D conducted by an cutsids
firm on behalt of the company paring for the research. For example,

may contract with Research Firm 2 in which Firm 2 is to conduct some research

on behalf of Company A, The costs arising from the services of 2 are

b )
.
)
B
o
[
]
i

immediately by A. The expense iz shown as R & D Expense on A’s income

staftement in the year the costs were incurred.
The firal type of R & [ cost involves a reascnable allocation of indirect
costs associated with R & D activities., These costs may include, for example,

the electricity needed to power the R & D equipment. Indirect costs cannot be

directly linked to some unit of ocutput. They are, howeuer, an important part

e
(]




in the operation of an activity. Comnsequently, indirect costs incurred by a

firm’s B & D activities are appropriately allocated o R & O Expensze,
Upon assessing the five types of R & D costs, a company can accumulate
the costs throughout the accounting pericd. A

can be determined by the

T

detinition of the costs, a great majority of R & D expenditures are sxpensag

not capitalized, in the year they are incurred. “In a syrvey sent to ZOD U

R& D directers in 1783, 42 percent of th

D

respondents stated that more than
30 percent of their R & D costz are currently expenzed."? In the zame survey,
"over 4! percent thought that 10 percent or more of the R & O expendi tures

should be capitalized and written off ocver time."?as 3 result, the nature of

each B & [ cost should be exzamined to ensure that all

/]
.

xpenditures are

accounted for in accordance with FASE Statement Mo, 2

R& D Disclosure

The disciosure of R & D Expense in a corporation’s financial statements
can take many different forms. Basically, the general rule is to disclose

R & U expenditures in the footnotes of the financial statements and to include
the costs in the "Expenses” ssction of the income statement. Any capitalized
costs are reported on the balance sheet,

Including the costs on the income statement mar take one of two forme.
The first form involues specifically itemizing R & [ expenses on the face of
the income statement. The Clorox Company "Statement of Consolidated Earnings"
on page 14 illusirates this type of disclosure. Notice how R &2 D iz
separately stated as an expense and is not combined with "Cost of Goods Sold®

or "Other Expensec®,

0

[y



THE CLOROX CONPANY

In thousands,
except
per-share amounts

Net Sales

Costs and Expenses
Cost of products sold
Selling, delivery and administration
Advertising
Research and development
Interest expense

Other (income) expense, net
Total costs and expenses

Earnings from Continuing
Operations before Income Taxes

Provision for Income Taxes

Earnings from Continuing
Operations

Earnings (Loss) from Discontinued
Operations (Note 2)

Net Earnings

Earnings per Common Share
Continuing Operations

Discontinued Operations

Total

Weighted Average Shares Outstanding

Years Ended June 30
1989 1988 1987
$1,356,294 $1,153,103 $1,022,339
642,141 524,572 479,214
269,586 235,629 204,453
200,696 161,722 139,041
37,161 30,735 31,049
7,182 4,085 5,377
(30,158) (12,450) (22,176)
1,126,608 944,293 836,958
229,686 208,810 185,381
84,126 77,884 ™ 80,599
145,560 130,926 104,782
(21,416) 1,644 117
$ 124,144 $ 132,570 $ 104,899
$2.63 $2.39 $1.93
(.39) .03 —
$2.24 $2.42 $1.93
55,333 55,127 54,652

See Notes to Consolidated Finaneial Statements.



STATEMENT OF INCOME

(Amounts in thousahds. except per share dara_)

—M

Clark Equipment Company and Consolidated Subsidiaries

NETSALES .. ..o

| OPERATING COSTS AND EXPENSES:
¥ Cost of goods sold

* Operating income

OTHER INCOME AND EXPENSE:
Other income. net

Pre-tax income (loss) from continuing operations
Provision for income taxes

Income (loss) from continuing operations ...................
Income (loss) from discontinued operations

Income (loss) before extraordinary credit
Income tax benefit from loss carryforward

NET INCOME. (LOSS)

Net income (loss)

" (See Notes o Financial Statements)

SUPPLEMENTARY INCOME STATEMENT INFORMATION

Years ended December 31

) 1989 198} o 13877
$1.391.940 $1.278.277 $1.055.498
1.133.715 1.048,607 911.335
164.611 155,752 143.804
11,298,326 1,204,359 1.055.139
93,614 73.918 359
30,024 34,186 21.846
(26.799) (27.818) (29.157)
22.411 12.334 (1,946)
119.250 92,620 (8.898)
54,510 - 48,492 11.951
64,740 44,128 (20.849)
116 (6.696) 1.911
64.856 37.432 (18.938)
. AosT 8659 2.314
S 68913 S 46091 S (16.624)
S 377 § 258 S (119
01 (.39) N
L 51 13
S 402 s 270 S (95)

_ Amounls in millions

1949 nn i

$35.0 3285 521.7

6.9 59 59

11.8 10.8 119

9.2 8.0 10.0

27 208 234



combination of current, average, and histaric exchange rates, and translation impacts are included in income. Transactions )
carried out in different currencies result in exchange adjustments which are also included in income. The impact of foreign
Currency transiation and exchange transaction costs included in cost of goods soid were losses of $0.5 million and $8.1 million
in 1989 and 1988, respectively, and income of $6.3 million in 1987, _ v
3 Research and development expenses of $24.7 million, $20.8 million, and $23.4 million were included in cost of goods sold.
in 1989, 1988, and 1987, respectively. The continued high level of spending reflects the Compan
products and to maintain current product superiority through use of the latest technologies.
Reductions of certain domestic inventory levels produced LIFO income which reduced cost of goods sold by $3.3 million in
1989 compared with $3.9 million and $3.1 million in 1988 and 1987, respectively. o :
Selling. general and administrative expénses were $164.6 million, or 11.8 percent of sales, in 1989 compared with $155.8
million, or 12.2 percent of sales, in 1988 and $143.8 million, or 13.6 percent of sales, in 1987. The 1989 dollar increase resulted
largely trom the higher seiling expenses relating to sales increases. Employee-related benefit costs and charitable contributions

were also contributing factors. The increase in the 1988 dollar level resuited from improved sales, higher finance charges, and
the eftects of management incentive compensation programs.

y's commitment to develop new

Placr Truces, Inc.

pro Corsainalea Suosiaanes NOTES TO CONSOLIDATED FINANCIAL STATEMENTS

. Summary of Significant
Accounting Policies

Leases The Company's leasing agreements
; arrangements.

The Company leases certain equipment
leaseback agreements classified as operatin
2ighteen years. The deerred gains on the s,
straight-line basis over the lease terms. The
available to the Company.

In the normal course of business, the Company leases computer equipment and
faciliies throughout the United States, Canada and Australia 10 supporn its operations.
The lease agreements covering this equipment and facilities are classified as either
Capital or operating leases as appropriate.

Lastly, the Company leases motor vehicles to customers under operating leases,
generally for periods of three to five years.

(see Note 7) consist of three general types of

at two locations under the terms of sale-
g leases with terms ranging from seven to
ales of the assels are amortized ona
agreements contain purchase options

Ivestments Investments are recorded at net realizable value.

 Deferred Expenses The deierred debt expense included in other assets is being amortized over the terms of
the issues.

| Proauct Viarranty Costs

Provision for estimated costs related 1o product warranties is made at the time the prod-
ucCts are sold.

Research and Development Expenditures for research and development are charged 1o expense as incurred and
‘ Costs amounted to $27,023,000 in 1989, $26,247,000 in 1988, and $26,174,000 in 1987,

Interest Costs

Capitalized interest costs amounted 1o $3,
1988, and 1987, respecuvely.

584,000, $5922,000, and $1,889,000 in 1989,




Instead of separately disclosing R & D expenses, a company mar include
R & D costs with the "Cost of Goods Sold®. This represents the second form of
showing R & D costs on the income statement. The "Statement of Income® for
Clark Egquipment Company on page 13 illustrates this type of dizclosure.

However, when such expence

I

are combined on the income statement, a footnote
disclosure is needed to provide more detailed information. The sypplementary

tootnote detail iz located on the bottom of page 15, The

i

8 consts are fumpsed
together and included in either the "Cost of Boods Sold” or the "Selling
General, and Administrative Expenses". By examining the Management Discussion

and Analrsis (MD & A) sectien of Clark’s annual report {top of page 14}, one

i

can see that the R & D Expense is specifically included in the “Cost ot Good

11

Scid". The MD & & is a section of the annual report that usually mentions R &
D expenditures. R & D, tc many corporations, iz an important component of the
tirm’s strategy in the marketplace. Keeping investors informed about
corporate strategies and trends ic an important function of the MD & =

The supplementary information in the financial statement footnotes max
not necessarily be in the form of 3 schedule, as it is with Clark Equipment
Company. Management may decide to cummarize the R & [ gxpenszes in a paragraph
form rather than in schedule form. The marrative is usually mentioned in the

#

summary of Significant Accounting Folicies® footnote, which is & footnote

=

that is required by the Securities and Exchange Commission. An illustration
ot thiz trpe of footnote is shown by the partial example of Mack Trucks, Inc.

on the bottom of page 14. Notice how R & D costs are specifically stated in

the footnote,




In summary, an investor would be able *c discover a corporation’s R & D
expenditures by looking in three places in an annual report,  The first place
is the income statement, which can either show the R & D Expencse separately or
as a component of another expense. The next place i3 the financial statement
footnotes, which provide the necessary supplementary information. The final

place iz the MD & A, which highlights management = major strategies and trends
ouer the past few vears. By examining these areas, an inuvestor should be
able to fully understand an entity“s R & D Expense practices

COOPERATIVE R & D

Forms of Cooperative R & D

During 19% the use of R & D recources i3 sxpected %o change. Accordin
= ¥ =

to the Industrial Research Institute, "a zhift (in : D evpenditures) is
projected toward the support of existing businesses and new business

projects." 22 In other words, companies are sxpected to focus more of their
R & D rescurces towards their core businesses. This focus is also expected to
involuve an emphasic on shorter—term projects due to the riskiness that
long-range projects often carry., Especially with the recessionary times
experienced in the =arly 19%0s, many corporations are unsure about what the
future holds, 14, for example, the government deficit increases in the vears
to come, the funding for future R & D projects may become scarce since the
government is a major spender of R & D. As stated earlier, in order to help
baltance the budget, the government may decrease its R & D spending.

A way to offset these R & D risks is through cooperative R & D.

Cooperative R & D occurs when two or more firms join resources and work



together in conducting R & D activities., The use of cooperative R & D offers
many advantages to individual companies. The first advantage includes "a
pooling of the best technology to undertake major developments that would go
bevond the rescurce capabilities of individual companies.*?31In other words, a
corporation will benefit from the technology that can be cffered by another
firm. By combining various types of technology, more effective and efficient
reszearch can be conducted.
Another advantage of cooperative R & D is "the distribution of risk

involved."™R & D, by definition, inuolues activities conducted to find new
technology that may lead to new products or new manufa cturing processes. The
concept of "new" inherently possesses risk. For instance, an electrica

equipment manufacturer is attempting to research 3 new tvpe of circuit

rr
B
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that would revciutionize the home construction industry. 14, after

substantial R & [ efforts, the company finds that the new idea iz infeasible
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to produce due to significant costs and lack of adequate suppliers, Although
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-
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hoexpenditures would end up on the income statement, no benefit was
vielded by the activities. The company mar have gained some insights into

possible new projects, but no di

l‘[l

ct or immediate benefit was derived from

sent sunk costs and cannat be

ltl

those specific R & D ewxpenses. The costs repr
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egain
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ince no return on the investment was incurred. Such a risk goes
hand-in~hand with R & D. However, through cooperative R & D, the risks can be
dispersed among the participating firms. 14 this had been done in the zboue
example, the electrical equipment company would have assumed only a portion of
the risk and the zunk costs. By the same toMen, however, any benefits

received trom a cooperative effort are also shared by the firms involved.



A final, major advantage of cooperative R & D is "the avoidance of
wasteful, redundant effort.”*®In 3 competitive market, firms are often
scrambling for the newest innovative ideas, Many of these ideas are shared by
different companies, especially those operating in the same industiry. Since

some ideas may overlap, the research behind these ideas may alsc overlap.

L
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Howeuver, through cooperative R & I, the repetition of efforts can be reduced,
Companies involved in the efforts could then make more efficient use of their
R & D rescurces,

An example of an R & D cooperative organization is Microelectronic and
Computer Technoclogy Corporation (MCCY), “MCC, a consortium of 12 companies

formed early in
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B & D arm of computer and slectronics

firme . . . In 1984, the group had an annual budget of $50-%100 millicon, which

far exceeds the capabilities of any single participating member."? s cne can

zee, cooperative R & D such as MCC provides individual firms with substantial

resources with which 1o conduct R & 0 activities.,

According to trends indicated by the Industrial Research Institute’s
R & D suruey, "about forty-two percent of the respondents expected to increase
their R & D participation in alliances and Joint ventures."? This tfigure is up
from thirty-three percent, which was the amount of respondents who sxpected to

increase such participation in 199D,

E &% D Jdoint Yentures

Cooperative R & D is typically divided into two types. The first type iz
Known as an R & D joint venture. By definition, a joint venture is an
agreement where two or more firms come together to conduct business in a

limited number of transactions. @A partnership, the second type of cooperative




R & D that wil) be discussed later, is organized as an aggregate to conduct
continuing business in many transactions,

R & D jocint ventures begin when two or more companies join their common

interests to formulate an agreement to cooperate in the activities of a few
R & D efforts. Dn an international ievel, R & D joint ventures are becoming &
way tor LS. firms to increase their global competitiveness. Many toreign

Companies articutarly those in the East bloc, often welcome U.S. comnaniss
H 3 F

into their R & [ markets. In fact, ®

i

everal East bloc governments inotabils
Hungary, Fcland, and the USSR) are quite responsive to Western firms proposing
@ engage their inventors in joint ventures."® In many of these countries,

especially the USSR, research is so abundant that many researcheres and

ittle recognition for their efforts., The only war zome
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abstracting service in the world,
in addition to such abundant recource abstracts, the USSR has a high

concentration of researchers within its population. "The USSR has more

"
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ntitic researchers than any other nation in the world., The Fh.D
population is 1{0-30 percent greater than the U.S. . . . and one-third of the
world’s scientists work inside the Eastern bloc group of nations."3® Such
resources could provide tremendous advantages for U.S. firms.

With joint ventures, companies may come under special antitrust scrutiny.
By having such cooperative efforts, a joint agreement may appear to involue

collaboration =fforts on the parts of the firms involved., Into the early

i?80s, "joint ventures were barred by U.S. antitrust Taws."? However, during
the Reagan administration, the antitrust legislation regarding joint ventures
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» recent statutes, "mo antitrust probd

became more liberal. Accordin ms
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exist when participating members represent no more than half of the relevant

market of an industry and when theyr =2till leave room for four to six

0

campetitorz."3zé Jjoint venture is considered in violation of antitrust

policies only if the venture is anti-competitive in nature and makes

price-fixing easier among the cooperating firms. Each firm would then be

2 that the joint venturs caused in the market,.
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Viable for the actual damag

Inctead of cooperating in the R & D activities for a limited number of
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ted an R & D
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projects, individual companies may crganize what is

[}

partrnership. This type of partnership i3 "a business organization that makes

i

it possible to form syndicates for B & D venture capital."3 The comparnies that

form the partnership are aggregating their capital r

i

sources and using them ‘o

perform various R & [ activities,

Like any other partnership, an R & D partrnership is governed by x

£

partnerchip agreement. The agreement is a legal document, usually supressed

in writing, that provides information about the partrers in the organizaticon,
the name and purpose of the organization, the amount of capital invested, and
the 1ife of the organization., The criteria for distributing partnerchip
profits and losses is usually described in the agreement as well,

The partnership agreement allows partners to be in either of two classes:
general partpere, or limited partners. Both types of partners have a
fiduciary duty to the partnerchip. General partners, however, have unlimited
Tiability in the partrnership. In other words, if an R & D effort yvields

Tittle profit and/or causes substantial debt to aricse, the general partners

(AN
2]




are liable for any amount of loss or dekt. They can take part in the
management of the partnership and are required to act az an agent of the
partrership. Limited partners, on the other hand, have only 1imited
Viability. Their liability for lcosses or debt is limited to the amount of
their capital investment. Ther cannot take part in the management of the
partnership and cannot act as an agent of the partnership in consummating
R & D contracts.

R % D partnership profits come from the sale of recearch servicesz. The
partnership mar act as the putside researcher for a {imniﬁ:? is seeking
supplementary research in addition te its own in-house research. Profit mar
also come from the sale of research findings. In this case, the partnership

|

ar

receives rovalty income from the usage of its findings by other commerci

firms,

R

R & D partnerships offer some major advantages for the participatin

firms. In addition to pooling technology, avoiding redundant efforts, and
dividing risks, the partrnership can:

(17 "Allow ocff-balance-sheet financing for the firms invcived,

©2Y Allow sponsoring companies to recapture ownership by

buying ocut the timited partners, and
13y Mitigate {(decrease) antitrust problems,.” 39
As pointed out in the third advantage, a partnership can help protect R & D
cooperatives from antitrust legislation, By forming a legal agresment, the
resulting aggregate has a purpose for conducting collaborative efforts.
Unlike a joint venture, the partnership is less susceptible to price-fixing

syspicions,

3]
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R & D Policies

According to recent trends, émerican firms are focu

4

ing more on

short-term R & D projects. Companies are reacting te changing markets that

e
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becoming more saturated due to intense competiticon. "&s certain markets

becom

(]
o

more saturated, we {companies) are forced to do more basic research to
come up with completely new products . . . faster environmental change
rejuires reszponzive innovation."3°Because of such a quickly changing
enviromment, U.S, firms are tooking at the short-term prospects in order to
remain competitive. Az & result, the R & D projects conducted for the
tong-term horizon are often put on the “back burner.®

How do companies set their R & D expenditure levels? The polici
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oftten vary widely from one company to the next. For example, rezearch

tound that in a survey of twelve companies, “the R & D budget was determined
by “availability of money” for four firms, by “fixed percentages of sales’ far

three firms, and & combination of historics) costs, availability of money, and

£

competitor’s actions for the other firms,"3®

In conducting the survey, researchers divided R & D into its two

components. Research was subdivided into two parts: basic and applied.

Basic research is "investigation to gain Knowledge for its own sake."3applied
research is "investigation directed toward obtaining specific Knowledge with
commercial applications."? Development, once again, is the translation of

resegarch findings into phrsical new products.




I a surver of thirty-zix companies, researchers found that *the growth
rate ot the firm ard the rate of technological obsolescence are the most
important factbra“&hen a company is determining the amount to spend on basic
r-esearx:h.‘sq For both applied research and development, "estimated rate of
return on the project is as important as the growth rate of the firm or ths
nbsolescence rate.®™ For basic research, the rate of projsct return is ranked
much lower in importance. For all components of research and development, ihe
researchers found that setting the R & D budget as a percentage of sales is
not a common practice., In addition, the levels of R & D spending by

competitors is alsoc only¥ a secondary consideration by most firms.

Japanscse R & O M

The Japanezse

i

trle of management has proven to be successful for business
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on investment. Japan has even begun to revolutionize policies regarding
R & G. The difference between Japanese R & D zcope and attitude and that of
many U,5. companies provides a unigque basis for comparison.

In terms of R & U scope, most Japanese firms examine more long-term R & [
projects than short-term ones, The trpical horizon for an R & D project is
ten years for a Japanese company. As one Japanese executive jokingly stated,
"America thinkKs ahead ten minutes, Japan ten vears."'

This difference in scope can be especially seen in the automotive

industry, where R & D plars an important role in new product design and new




automctive capabilities, In Japan, "entirely new automoctive designs with

greater variety of technically sophisticated featur

i ()

% appear aboutl every three

rears., . . most U.5. autos have remained cosmetically-improved models until

they reach an age of about five years.""%2Such 3 two-year difference give:

o

LU

Japan an aduantage in the market. By setting R & D plan ars "down the

w

ten ¥

i

Japanese manufacturers can change automotive designes much more

' Y =

trequently without jeopardizing short-term or long-term profits. American
companies are often concerned with short-term profits and the bottom line on

the income statement. They do not consider the long-term scope as much as the

1

Japanese do in determining theic R & D budgets.
another factor of Japanese R & D policies that helps them to succesd is
their overall philosophy towards R & D, The following quote summarizes x good
portion of that philosaphy:
*the Japanese have pursued broad-based technical opportunities,
tiled patent claims from every conceivable angle, and patiently
planned for long-term =ffects of fall-out from their R & D. Ther
count on all-out development of a technology, leading to major
breakthroughs or 2t lesst to spin-offs from that technology
platform,.® %3
Such a philosophy is used by Japan’s biggest company, Nippon Telegraph and
Telephone Corporation (NTT)., The company was created and is protected by
government policy and has "consolidated sales of almest $38 billion and total
assetz of %70 billion."" The company is a strong believer in R & D. Managers
within each division of the firm investigate any type of technology that would
be likely to improve any form of communication. NTT emplovs thousands of

engineers and scientists, whose efforts are coordinated by *an R & D



L
o
—
M
<0
[ )
=

headquarters and telecommunications research laboratories,®  In each

divisiaon of the firm, there are applied research sections that examine R & D
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Aitachi Corporation, & large manufacturer of electronics components,
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. Hitachi‘s
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represents another illustration of Japan‘s R & pr

management techniques "are designed to fully explait zach opportunity, and

ther have resulted in the company’s consistent position as a world leadsr in

spportunities. In addition to looking at the lang-term, many of Hitachi'=

research labs "formulate a five-year research plan every two vears by

synthesizing the plans of 17 technology committess . . . and departments that
g P a

#amine technology and market trends. " Through this process, management can

-

Vofor future R & O prospects and begin to plan the needed activitiss.

f) 3
[ 1)

get a f

Such a strategy helps the company to maintain its competitive edge,

[

The Japanese philosophy concerning R & U has proven to be effective for

Tw)

many of 1 ts domestic corporations. The success of the long-term scope may
cause U.5. companies %o revise their shorter-term R & D strategies. Through

1

thiz change, U.S., firms may be able to regain a competitive edge in the global

R & D TAX CREDIT

The federal government began the R & D Tax Credit to stimulate progress
in the U.Z. To provide an incentive to conduct research, the U.S, Congreszs

made a provision in the tax law that would give firms a tax credit if thew



continued to spend money for R & D, The goal of the credit was to stimulate
many 2t the production markets in the economy.

Zince the original issuvance of the tax credit, Congress has modified the
provizions that grant the credit. In order to increase the amount of tax
revenue, Longress was even considering repealing the credit. However,
Congress renewed the corporate tax credit for R & D expenditures through
September, 1970, but rejected requests to make it permanent,

The following three-ctep process is currently uzed to caloulate the
credit., Federal Tax Form 4745 is used to file the credit. That form is layed

out in this three—-step format:

17 Calculate the ratioc of R & D costs to gross zales for the past
five rears,

12 Multiply the ratio in Step ! by the total average gross sales.
This number represents the fixed base.

€3y Compare the current wear's R & D sxpenditures with the fixed

baze calcutated in Step 2, A tax credit is granted for 10

percent of the amount that current expenditures exceed the

Through this process, one can see that a firmwill only receive a credit
if it continues to increase R & D expenditures from year to year. However,
this credit is a dollar-for-dollar reduction in the total tax liability aof a

tirm., Form &745 is completed and attached to the corporate income tax form,

t

-t

Form 1120, which is due within two and one-half months after the corporate

{1

vear—end. The actual amount of credit is shown in the "Tax Computation®

section on page 3 of Form 1120 (please see page 30).



CONCLUSION

Indusirial research and development is a major means by which commercial

L

firms can maintain competitive edges against an increasingly intence
competition., As U.5. markets become more saturated, domsstic corporations may

be forced to seek opportunities in the global arena. Thr ough the usze of B &

joint ventures or R & [ partnerships, U.5, companies may be shle to tap

the vast international rescurces that ar
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the internal methods of budgeting R & D and by analyzing the R & [ practis
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sful firms, corporations will be able to susiain a continued
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The Tax Form Library, 518 W. Main St.. Lousville, Ky., 40202, {502) 589-7466

Form 1120 (1989)

Page 3

Tax Computation

1 Check if you are a member of a controlied
2 Ifthe box on line 1 is checked:

a Enter your share of the $50,000 and $25,000 taxable income bracket
|

0 $_ | Gy |8 ]

b Enter your share of the additional 5% tax (not to exceed $11,750) » s
. Check this box if the corporation is a Qualified personal

3 Income tax (see instructions to figure the tax
service corporation (see instructions). »
4a Foreign tax credit (attach Form 11 18) .
b Possessions tax credit (attach Form 5735).
¢ Orphan drug credit (attach Form 6765) .

d Credit for fuel produced from a
instructions) .

)k‘. ¢ General business credit. Enter here and check which forms are attached:

[JForm3800 [JForm3468 []Form 5884
Form6478 [Form6765 [Form 8586
f Credit for prior year minimum tax (attach Form 8801) .

5 Total—Add lines 4a through 4f

6 Line3lessline5 . e e e e e
7 Personal holding company tax (attach Scheduie PH
8 Recapture taxes. Checkif from: [] Form 4255
9a Aiternative minimum tax (attach Form 4626) .

b Environmental tax (attach Form 4626) .

iF__g]rm 1120)) .
Form 8611,

10 Total tax—Add lines 6 through 9b. Enter here and on line 31, page 1

group (see sections 1561 and 1563) .

nonconventional source (see

.» O

amounts (in that order):

L]

3

. | 4d

= lelelos]o

Additional Information (See instruction F. 2)

H  Refor to the list in the instructions and state the principal;
(1) Business activity code no. »
(2) Business activity »

K

--------------------

1 ) Oidttncorpontionatthuadofthauxmrown.dimﬂyor

indirectly, 50% or more of the voting stock of a domestic
corporation? (For rules of attribution, see section 267(c).) .
If “Yes," attach a schedule showing: (2) name, address, and
identifying number; (b) percentage owned; and (c) taxable
income or (loss) before NOL and special deductions of such
corporation for the tax year ending with or within your tax
year.

Did any individual, partnership, corporation, estate, or trust at

the end of the tax year own, directly or indirectly, 50% or more

of the corporation’s voting stock? (For rules of attribution, see

section 267(c).) If “Yes,” complete (a) through(c) . . .

(2) Attach a schedule showing name, address, and identifying
number.

@

Yes

%%

At any time during the tax year, did the corporation have an interest
In or a signature or other authority over a financial account ina
foreign country (such as a bank account, securities account, or
otherfinancialaccount)? . . . . ., . ., . . . .
(See instruction F and filing requirements for form TO F 90-22.1.)
It “Yes,” enter name of foreigncountry »_______________

Was the corporation the grantor of, or transferor to, a foreign trust
that existed during the current tax year, whether or not the
corporation has any beneficial interest init? . . . .

If “Yes," the corporation may have to file Forms 3520, 3520-A, or 926.

During this tax year, did the corporation pay dividends (other than
stock dividends and distributions in exchange for stock) in excess of
the corporation's current and accumulated earnings and profits?
(Seesections301and316) . . . . . . . .

If “Yes,” file Form 5452. If this is a consolidated return, answer
here for parent corporation and on Form 851, Affiliations Schedule,
for each subsidiary.

7

/
:

N During this tax year, did the corporation maintain any part of its {4

(b) Enter percentageowned» _ ______ . / accounting/tax records on a computerized system? . . . . . 7
(c) Was the owner of such voting stock a person other than a / O Check method of accounting: %
U.S. person? (See instruc}ions.) Note: If “Yes, * the (I)E]l Cash /
rporati have to file Form 5472. . . . 2 | /
ol L o .
d Wsm%ﬁma Usg.!_’:harehgoslge)fofany controlled foreign %% P ?mwkgoxgﬂneomnﬁo:immtpuwdymedw 0O /
corporation scuonsand nstruments with original issue discount . . . . . /
I “Yes,” attach Form 5471 for each such corporation. % //// If 50, the corporation may have to file Form 8281, /

~
N\

/

/
k

N

NN

N

Enter the amount of tax-exempt interest received or accrued during /
. attm!endolthetaxyearifﬂme %

Enter the number of shareholders
were 35 or fewer shareholders B A

.
L

No

-
-
:

-

-
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