
PLANNING AND CONTROLLING INDUSTRIAL RESEARCH 

AND DEVELOPMENT EXPENDITURES 

by 

GERALD G. LARSON, B.A. 

A THESIS 

IN 

ACCOUNTING 

Submitted to the Graduate Faculty 
of Texas Tech University in 
Partial Fulfillment of 
the Requirements for 

the Degree of 

MASTER OF SCIENCE 

IN 

ACCOUNTING 

Approved 

May, 1970 



ACKNOWLEDGMENTS 

I am deeply indebted to Professor Bill J. Bishop for 

his direction of this thesis and to the other members of my 

committee. Professors Doyle Z. Williams and Wayne R. Chapin, 

for their helpful criticism. 

11 

•mm ^ 



TABLE OF CONTENTS 

ACKNOWLEDGMENTS ii 

LIST OF TABLES vi 

LIST OF ILLUSTRATIONS vii 

I. INTRODUCTION 1 

Statement of the Problem 2 

Purpose 3 

Scope 4 

The Development of Subsequent Chapters . . . 5 

Definition of Terms 7 

Summary 8 

II. RESEARCH AND DEVELOPPIENT: THE PROBLEMS 

INVOLVED 9 

Introduction 9 

Objectives of Research and Development . . . 10 

Financial Planning and Control 12 

The Nature of Research and Development . . . 14 

The -Phenomenal Growth of Research and 
Development Activities 22 
Uncertainty of Expected Results, Accom
plishments and Benefits 27 

The Research and Development Spectrum . . . 30 

The Nature of Research and Development 
Personnel 33 

Planning and Control Implications Relative 
to Research and Development Personnel . . . 34 

111 

> i wujw-a'i'" 



IV 

The Research and Development Spectrum 
and Planning and Control 36 

Summary 37 

III. FINANCIAL PLANNING OF RESEARCH AND 
DEVELOPMENT 39 

Introduction 39 

Major Considerations Related to the Devel
opment of the Annual Overall Research and 
Development Budget 4 2 

Methods of Determining the Annual 

Appropriation 53 

Project Selection: Qualitative Criteria . . 59 

Project Selection: Quantitative Methods . . 65 
Summary 75 

IV. CONTROLLING RESEARCH AND DEVEL0PP4ENT 
EXPENDITURES 7 6 

Introduction 7 6 

The Usefulness of the Research and Develop
ment Budget as a Cost Control Device . . . . 77 

Accumulating Research and Development 
Costs 84 

Controlling the Indirect Costs of Research 
and Development 90 

Project, Program, and Organizational 
Budgets 97 

The Milepost Approach to Control of Research 
and Development Projects 9 9 

Summary 101 

V. THE PREPARATION AND ANALYSIS OF RESEARCH AND 
DEVELOPMENT COST CONTROL REPORTS 103 

Introduction 103 



v 

Designing Reports to Satisfy Various 
Information Needs 104 

Generally Used Research and Development 

Cost Control Reports Ill 

Variance Analysis 116 

Summary 120 

VI. SUMMARY AND CONCLUSION 123 

Planning and Controlling Research and 
Development 123 
The Distinctive Nature of Research and 

Development 124 

The Research and Development Spectrum . . . 125 

Research and Development Budgeting 125 
Research and Development Cost Control . . . 127 

Conclusion 128 

SELECTED BIBLIOGRAPHY 129 



iy 

LIST OF TABLES 

Table Page 

1. Funds for Performance of Industrial Research 
and Development by Character of Work, 19 60 
to 19 67, and by Industry, 19 67 25 

2. Examples of Technologically Innovative Companies 
That Have Experienced Much of Their Growth in 
the Last 20 Years (1945-1965) 28 

3. Cumulative Discount Factors Chart 72 

VI 



LIST OF ILLUSTRATIONS 

Exhibit Page 

1. Research and Development Expenditures 24 

2. Research and Development Spectrum Matrix . . . 32 

3. Computation of Estimated Project Return . . . . 71 

4. Cornell Aeronautical Laboratory, Inc. 

Schedule of Operating Costs 94 

5. Engineering Project Progress Report 114 

6. Project Status Review 115 

7. Comparative Project Status Report 121 

Vll 



CHAPTER I 

INTRODUCTION 

Industrial research and developmLcnt activity in the 

United States has increased tremendously since V/orld War II. 

This activity is now recognized as being an essential ele

ment of our industrially based free enterprise system. 

The research and development organ of the industrial 

profit-seeking company has been elevated to a position of 

such importance that it has been generally acknowledged that 

this organ is essential to company growth, survival, and 

profitability. Because of the comparatively distinctive 

nature of this functional area with respect to the other 

areas of the company, it has assumed the role of being con

sidered the most difficult area to manage successfully. 

Problems allied with the management of research and develop

ment efforts are extensive, unique, and complex. Basically, 

there are five predominant problematic areas identified with 

the managerial aspects of these activities: (1) technical 

aspects; (2) service and necessary support activities; 

(3) funds or expenditures to be used and their source; 

(4) facilities, requirements, and availability; (5) general 

organization and personnel. 

William J. McLaughlin, "Research and Development Plan
ning and Control," Budgeting, XVII (July-August, 1968), 2. 

1 
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Of the five areas designated, the problem.s associated 

with research and development funds and expenditures are 

unquestionably significant and complicated. If a company is 

to reach its primary objective of profitability, the con

tinual search for solutions to problems of a financial nature 

must be given substantial attention. The significance of 

these financially related research and development problems 

can best be illustrated by example. In the development of 

a supersonic transport plane, there are numerous technologi

cal problems requiring remedial action. However, there are 

in addition, several significant financial problems encoun

tered such as the length of time over which funds must be 

committed before profit or loss is realized, the magnitude 

of the financial commitment itself, and the uncertainty of 

2 
the marketability and productivity of the plane itself. 

Statement of the Problem 

In order for a company to culminate its operations prof

itably, it is necessary that the entire research and develop

ment program be carefully planned and controlled. Planning 

and control of funds expended must be accepted as a continu

ing objective of any commercially successful organization. 

Despite the formidable obstacles facing management in its 

2 
Maurice S. Newman, "Accounting for Research and Devel

opment Expenditures," Research Management, VIII (July, 1965) 
244. 
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attempt to financially plan and control research and devel

opment activities, they must be planned and controlled and 

can be. 

Purpose 

The purpose of this study is to discuss the significant 

areas of research and development activities which have 

caused consternation and frustration to management in its 

attempt to financially plan and control these efforts with 

a reasonable degree of propriety. In discussing these mat

ters, it is hoped that the need for financial planning and 

control of research and development activities will become 

evident. Secondly, it is anticipated that the study will 

afford insight into the contributions which accounting has 

been making and can make to this highly complex functional 

area. The discipline of cost accounting can be applied with 

specificity to the financial managing of research and devel

opment . 

As each of these various problems is subjected to 

analysis, solutions will be offered reflecting possible 

methods and techniques of overcoming them. Finally, emphasis 

will be directed at disclosing the need for a company's re

search and development resources to be channeled into areas 

of maximum opportunity, based primarily upon financial con

siderations. 
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Scope 

The scope of this study is predominantly focused on 

those research and development efforts expended by the 

profit-seeking industrial company to introduce new or im

proved products to the consumer or industrial market. This 

concentration of effort is referred to as product research 

and development. Those activities which are performed by 

industrial concerns which are undertaken on a contract basis 

for the government or for any other organization do not fall 

within the scope of this study. It cannot be denied that 

research and development performed on a contract basis by a 

profit-seeking organization is purposefully directed toward 

financiâ l reward. However, these types of engagements are 

not contemplated in the development of this study despite 

the fact that many of the financial planning and control 

techniques examined would have some degree of applicability 

to them. Research and development activities as they are 

performed in non-profit research laboratories and universi

ties are not afforded consideration. 

The major portion of the material developed is most 

appropriate when associated with large industrial concerns 

which undertake research and development as a continual 

process within their corporate structure. A substantial 

amount of the material presented would bear a significant 

relationship to smaller companies which are engaged to some 
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extent in these pursuits. No specific type or pattern of 

organizational structure is contemplated. Problems and 

solutions applicable to almost any type of organizational 

structure are formulated. Therefore, they can be applied 

to centralized and decentralized companies, companies which 

operate central research laboratories and those which have 

geographically dispersed laboratories in physical proximity 

to operating units, or to those companies which are orga

nized either along functional or line-and-staff patterns. 

A discussion applicable to different organizational patterns 

is clearly beyond the scope of this study. 

Although this study is primarily concentrated on finan

cial considerations, it will be necessary to include a con

siderable amount of discussion pertaining to other functional 

areas, particularly manufacturing and marketing, in order to 

reflect the coordination which is an essential element in 

planning and controlling any organizational endeavor directed 

at the attainment of overall corporate business purposes. 

The Development of Subsequent Chapters 

Following a brief identification of the objectives of 

research and development and some concisely presented aspects 

of financial planning and control. Chapter II is substan

tially an analytical discussion of the basic problem areas 

related to research and development. The areas included in 

the presentation are concerned with the classification and 



definition of various components of the broad area of re

search and development; a resume of the grov/th of these 

activities and their related causes; the difficulty of mea

suring outcome, benefits, and accomplishments; and the dis

tinctive nature of research and development personnel. 

Chapter III is an examination of the major considera

tions of financial planning of research and development. 

Two significant planning areas are thoroughly discussed: 

(1) the determination of the annual budget appropriation; 

and (2) financial tools for selecting worthv/hile projects. 

The necessity for functional coordination within the orga

nization is emphasized in this discussion. 

Controlling research and development expenditures 

through budgeting comprises the substance of Chapter IV. 

In this chapter the various costs, direct and indirect, 

associated with the research and development function are 

described and classified. Cost accumulation procedures are 

delineated and specific steps for developing project, pro

gram, and organizational budgets are described. The utility 

of the budget as a cost control device is discussed. Spe

cial attention is afforded the control of indirect costs. 

In Chapter V the various types of managerial financial 

reports relative to the research and development organiza

tions are examined with emphasis on satisfying the informa

tion needs of various levels of management within the entire 
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company. Variance analysis is discussed in detail. A sum

mary of the significant aspects of the study is provided in 

the last chapter. Chapter VI. 

Definition of Terms 

Because of the various problems associated v/ith defin

ing, identifying, and classifying the broad area referred 

to as research and development, several terms relating to 

component parts of this broad area have been reserved for 

a specific discussion v/hich is included in Chapter II, 

pages 13 through 19. These terms include basic research, 

applied research, advanced development, new-product devel

opment, and product improvement. 

Research and development spectrum: the range of 
activity comprising basic research, applied re
search, advanced development, new-product devel
opment, and product improvement. 

Programmatic research: that type of research and 
development activity v/hich is scheduled and v/hich 
is conducted by using a written plan indicating 
when each operation is expected to begin and end, 
subject to revision as more progress is made.^ 

Non-programmatic research: that type of research 
and development activity which is not scheduled.^ 

3 
Raymond Villers, Research & Development: Planning and 

Control (New York: Financial Executives Research Foundation, 
Inc., 19 64), p. 6. 

"^Ibid. 
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Product research and development: any planned 
search for a product or combination of products 
to fulfill a specific need or use.^ 

Product life cycle: the life of a product can 
be divided into four major stages called product 
introduction, market grov/th, market maturity, and 
sales decline. Sales increase during introduction 
and grov/th, stabilize during maturity, and then 
begin a decline.^ 

Marketing research: that area of the organization 
which gathers information about potential markets 
and their possible reaction to the introduction of 
specific products.7 

Summary 

The financial planning and control of research and devel-

ment activities can and must be undertaken in order for a 

profit-seeking industrial organization to attain its objec

tives. It is so vital to success that its neglect could 

very easily result in the failure of a company engaged in 

research and development effort. 

Winfield I. McNeill, "Accounting for Research and 
Development," The Controller, XXIII (May, 1955), 222. 

E. Jerome McCarthy, Basic Marketing: A Managerial Ap
proach (3rd ed.; Homewood, Illinois: Richard D. Irwin, Inc., 
I9"68')T p. 281. 

"^Ibid., p. 60. 



CHAPTER II 

RESEARCH AND DEVELOPMENT: THE PROBLEMS IITVOLVED 

Introduction 

Meaningful quantitative generalizations on the ef
fectiveness or value of R&D to companies cannot 
be made. Here, as in other huraan activities, in
dividuals • and their organizations are not equally 
good performers. The industrial history of free 
enterprize countries clearly shows that R&D is 
essential for both viability and grov/th, even 
though only a small percentage of research starts 
can realistically be expected to lead to commer
cial successes. Wise general management accepts 
this historic fact and searches diligently for im
provement in the management of R&D, which because 
of R&D's essential impredictability, is the most 
difficult functional area of all to manage v/ell.-'-

Research and development activities present unique and 

distinctive problem.s relative to their financial planning 

and control. These can be conveniently divided into two 

categories as follows: those problems of a general nature 

v/hich are not necessarily exclusively related to the finan

cial planning and control process; and those problems which 

have a more direct relationship, although not necessarily 

an exclusive one, with the financial planning and control 

aspects of management. The difficulty of classifying and 

defining these activities into meaningful and manageable 

Robert L. Hershey, "Finance and Productivity in Indus
trial Research and Development," Research Management, LX 
(July, 1966), 263. 
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components, the quantitative magnitude of research and devel

opment expenditures, and the important position to which 

these activities have been elevated in thie corporate hier

archy of objectives, comprise the major subdivisions of the 

first category. The second category includes the uncertainty 

which surrounds expected results, accomplishments, and bene

fits; and the distinctive characteristics of research and 

development personnel. 

An examination of these enigmatic characteristics empha

sizes the need for proper financial planning and control of 

a company's research and development efforts. Prior to this 

examination, however, it is deemed appropriate to discuss 

briefly the objectives of research and development and the 

process of financial planning and control. 

Objectives of Research and Development 

Recognizing that the research and development segment 

of any organization constitutes a significant and important 

function, the broad objectives of this segment must be con

sistent with overall corporate business purposes. Profit

ability, growth, and survival must be considered the primary 

business objective of any enterprise operating in our present-

day complex, industrial environment. These three objectives, 

which are both inseparable and interrelated, are therefore 

the fundamental purposes for v/hich research and development 
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endeavors are undertaken. Not one penny should be expended 

for research and development in industry without the expecta

tion that it will culminate in the successful attainment of 

these purposes. 

The second major objective of research and development 

is the necessity to meet competition. Unless a company can 

compete v/ith others engaged in similar pursuits, it v/ill not 

be able to survive, grow, or reflect profitable operating 
3 

results. Labeled "defensive research," this objective is 

necessitated by the accelerated technological and scientific 

advancements terminating in new consumer and industrial 

products by a multitude of industrial concerns. In order 

to achieve sufficient competitive leverage, the company must 

not only show a profit, but in addition, must strive to im~ 

4 

prove its position within the industry. Research and de

velopment pursuits are also undertaken for this reason. 

Product diversification leads to the development of new 

markets and in this respect enhances a company's opportuni

ties to improve its present position. 

2 
G- T. emitter, "Tov/ards a Better Understanding of In

dustrial R&D and Cost Control," Research Management, VIII 
(July, 1965), 230-35. 

3 
A, F. Roche, "Measuring The Profits From Research," 

Research Management, X (May, 1967), 158. 
S. Stuart Bruce, "Budgeting For Research and Develop

ment In a Manufacturing Division," N.A.A. Bulletin, XL (Sep
tember, 19 58), 20. 
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In addition to the broad corporately compatible objec

tives delineated to this point, three specific objectives 

have been identified with research and development opera

tions: (1) the creation of nev/ products or improvement of 

established products; (2) the pursuit of new knowledge in 

the industry; (3) the invention of nev/ or improved processes 

5 

or machinery. The emphasis in industrial research and de

velopment has been targeted primarily toward new product 

development and product improvement. However, the second 

and third objectives enumerated are extremely important in 

complex technological companies such as those engaged in 

the electronics and pharmaceutical industries. 

Financial Planning and Control 

Planning has been defined as the process of developing 

commitments to some pattern of objectives; it is a projection 

of expected future performance. The budget projection is a 

model that helps to specify the financial aspects of a plan. 

With respect to research and development the purpose of bud

geting is to express scientific and operating plans in 

^Ibid. 

Bertram Gross, "What Are Your Organization's Objec
tives? A General-Systems Approach to Planning," Human Rela-
tions, XVIII (August, 1965), 197. 
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7 
financial terms. Control may be defined as a basis by 

which management may gain some assurance that an organiza

tion or segment of the organization is engaging in the 

activities which management has assigned. It is a process 

by which conformity to plans is measured. Relative to the 

financial function, it refers to the control of costs. 

The degree of complexity affiliated with a given activ

ity is a determinant of the extent to which planning and 

control devices should be applied. Paradoxically, the more 

difficult a function is to plan and control the more obliga

tory it becomes that it be subjected to these measures. 

Research and development has been characterized as being one 

of the most complicated and difficult of all organizational 

functions; therefore, it becomes imperative that it be 

planned and controlled with propriety. Until recently, re

search and development, because of its complex nature, was 

often leniently and loosely regulated. Today, however, the 

necessity to formulate carefully financial planning and 

control systems is almost universally recognized as an essen

tial element in the attainment of corporate objectives. 

Research and development management personnel have 

7 
James Brian Quinn, "Budgeting for Research," in Hand

book of Industrial Research Management, ed. by Carl Heyel 
(New York: Reinold Book Corporation, 1968), p. 354. 

McLaughlin, loc. cit. 
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concentrated their efforts primarily on scientific and tech

nical matters rather than on those of a financial or admin

istrative nature. A need has been created for the financial 

function in the corporate structure to assist the research 

and development organization in efficiently utilizing their 

resources through the implementation of budgeting and cost 

control techniques. An important function of the accounting 

department is to contribute in this manner to the effective 

management of research and development. 

Accounting is management's best tool for planning 
and controlling profits. While research never 
produces profits as such, its expenditures must 
be justified in the long run by the profits a 
company derives from exploiting research technol
ogy. Accounting thus becomes a desirable adjunct 
in over-all R&D planning. Without it, planning 
cannot be effective since values must be estab
lished throughout before decisions as to courses 
of action can be made. Past results are of in
terest, but the real value of accounting lies in 
the planning for the future and the control of 
current projects.^ 

The Nature of Research and Development 

Research and development has been one of the most diffi

cult functional areas of the organization to define and 

classify. There have been no standard definitions formu

lated which can be universally applied to all industries. 

The boundaries of research and development activities vary 

greatly among industries; what is considered research by one 

9 
emitter, op. cit., 233. 



15 

company may be viev/ed as development by another. This defi

nitional problem has perplexed management in its attempt to 

formulate and implement planning and control micasures. 

Initially, it should be noted that ''research" and 

"development" should be separated and individually defined. 

A publication of the Mobil Oil Company has meaningfully and 

aptly formulated this distinction: "Research is an attack on 

the status quo. Development is the consolidation of gains 

made during the attack." 

The National Science Foundation 
Definitions 

The National Science Foundation has formulated defini

tions which have been widely promulgated but which have 

lacked pertinent application to practical industrial re

search and development situations. They offer the following 

definitions of the activity and classifications v/ithin it. 

Research and development: research-development 
includes basic and applied research in the sciences 
(including medicine) and in engineering, and de
sign and development of prototypes and processes. 
It does not include quality control, routine product-
testing, market research, sales promotion, sales 
service, research in the social sciences, or psy
chology, or other nontechnological activities or 
technical services. 

Opportunities With Mobil (Mobil Oil Corporation, 
1969) , p. 31. 

11 
Villers, op. cit., pp. 4-5. 
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Basic research; research projects which present 
original investigation for the advancement of 
scientific knowledge and which do not have spe
cific commercial objectives, although they may 
be in the fields of present or potential inter
ests to the reporting company. 

Applied research: research projects which rep
resent investigation directed to discovery of 
new scientific knowledge and v/hich have specific 
commercial objectives with respect to either prod
ucts or processes. Note that this definition of 
applied research differs from the definition of 
basic research chiefly in terms of the objectives 
of the reporting company. 

Development: technical activity concerned with 
non-routine problems which are encountered in 
translating research findings or other general 
scientific knowledge into products or processes. 
This does not include routine technical services 
to customers or other items excluded from the 
definitions of research and development above. 

Although portions of these definitions have pertinent appli

cability to practical industrial situations; particularly 

those with respect to research and development, applied re

search, and development; two basic criticisms regarding them 

can validly be raised. First, basic research is character

ized as having "no specific commercial objective" which sig

nifies that this phase of research and development activity 

is research directed toward nonprofit objectives. Secondly, 

the definition of development is so broadly defined as to 

lose meaning with respect to industrial research and develop

ment. The portions of the definitions designating those 

areas which each classification does not include is accept

able for purposes of this study; they are entirely appropri

ate to practical industrial situations. 
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Typically, basic research as defined by the National 

Science Foundation is of the variety which is conducted in 

nonprofit laboratories, either at universities or private 

research foundations. It does not have as its objective 

commercial aggrandizement. This type of research pursuit 

is perhaps better identified as "pure research" which is 

defined as a search for facts and knowledge without refer-

12 

ence to what application will be made of them. Funda

mental research is a term which is frequently used synony

mously with basic research; it appears that the use of this 

term would best be applied to what has been identified as 

"pure" research. 

Definitions Applicable to Industrial 
Research and Development 

For purposes of this study the follov/ing definitions of 

13 
research and development activity phases are suggested: 

Basic research: basic research consists of in-
vestigations attempting to advance fundamental 
scientific knowledge but vzith an ultimate com
mercial objective. This is in contrast to "pure" 
research, such as that undertaken in many univer
sities, in which there is no direct commercial 
objective. 

Applied research: applied research differs from 
basic research in that specific goals of an ap
plied research project are normally defined be
fore work is initiated. Typical applied research 

•'•̂ Gmitter, op. cit., p. 236. 
1 3 
Peter L. Mullins, "Capital Budgeting For Research and 

Development," Management Services, VI (May-June, 1969), 47. 
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projects include extensions of basic work directed 
toward a new product line and '^fire-fighting" proj
ects triggered by problems in production processes, 
quality control, or development projects them.selves. 

Advanced development: advanced development activi
ties focus on the exploration of engineering-oriented 
areas of technical uncertainty. The effort is usu
ally concentrated on critical areas so that a more 
informed decision can be made on whether to accept 
the project for full-scale development. 

New-product development: this is the conventional, 
coordinated engineering effort necessary to complete 
the development of the new product, so that it can 
be released to the production and marketing activi
ties . 

Product improvement: this category includes rede
sign and similar engineering activities directed 
toward improvement of products already on the mar
ket. 

Consistent with the commercial objectives of research 

and development, the definition of basic research suggested 

for use in this study specifies that a commercial objective 

is allied with this phase. It must be clearly understood, 

however, that although this phase of research and development 

activity is premised on a profit motive, the specific com

mercial objective may be impossible to designate. The basic 

research project is initiated with the expressed intent that 

any resulting discoveries will sequentially advance through 

the various phases of research and development until an ulti

mate marketable product is commercialized. Although it is 

substantially exploratory in nature, eventual profitability 

enhancement is expected. Delineation of the distinction 
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between pure and basic research was succinctly expressed as 

follows: 

It might be well to observe here that, in an in
dustrial research laboratory, basic research must 
be affiliated v/ith an applied research goal. To 
do basic research solely for the acquisition of 
knowledge properly falls within the province of 
the academic institution.14 

Contrasting the Development Phases 

Advanced development, new-product development, and 

product improvement are the dominant industrial research 

and development activities. In 19 67 out of a total of 

$16,420,000,000 expended for industrial research and devel

opment, $12,782,000,000 was applied to development, the 

15 remainder being distributed to basic and applied research. 

Development as associated with these statistics would in

clude the phases which have been designated as new-product 

development and product improvement. Dr. James Fisk, Presi

dent of Bell Telephone Laboratories, a highly respected 

research organization, stated: 

. . . although Bell Telephone Laboratories is 
sometimes thought to be primarily a research orga
nization, only about 15% of our professional sci
entific and engineering personnel are actually 

John C. Redmond, "Essential Elements of Research in 
Industry," Research Management, X (May, 19 67), 17 8. 

15 
U.S., Department of Commerce, Bureau of the Census, 

Statistical Abstract of the United States: 19 69 (Washington, 
D.C.: Government Printing Office, 1969), p. 523. 
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enrolled in the research department where most of 
our unprogrammed and unscheduled creative work is 
done. Thus overemphasis on our research v/ork should 
give a quite distorted view of our actual activi
ties. 1^ 

Product planning, which encompasses primarily the activities 

of new-product development and product improvement, has re

ceived such substantial attention that one v/riter in re

lating this activity to marketing management commented: 

No phase of marketing management has received 
greater attej^tion in industry during recent years 
than has new product planning, research, and de
velopment. The reasons for this stress are ob
vious. In most industries, competitive pressures 
require a constant flow of technologically nev/ 
goods or improvements in existing ones if corpo
rate sales and profits are to be sustained or 
enhanced.17 

A careful distinction should be m.ade between new-product 

development and product improvement. Product imtprovement is 

related to changes in quality and/or performance; new prod

ucts are primarily related to a change in function. Few 

products are actually new in the absolute sense of the word. 

Most new products could better be descriptively characterized 

as being improved products. To further enhance the distinc

tion between new products and improved products, products 

Hershey, op. cit., p. 265. 

Taylor W. Meloan, "New Products and Corporate Strat
egy , " in Managerial Marketing: Perspectives and Viev/points, 
ed. by Eugene J. Kelley and William Lazer (3rd ed.; Homewood, 
Illinois: Richard D. Irv/in, Inc., 1967), p. 417. 
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have been classified as adaptive, functional, and fundamental 

innovations. Adaptive innovations are modifications of exist

ing products such as a change in package design. The second 

classification, functional innovations, provides the same 

product but delivers a new method of performing the function. 

An electric knife is an example of this type. Finally, funda

mental innovations are those which introduce original ideas 

enabling the consumer to perform a new function. Television 

might be considered a fundamental innovation; hov/ever, it 

could be viewed as an extension of radio, an improved method 

of the communications media, and could be considered a func-

18 
tional innovation. 

The Inseparability of "Research" 
and "Development" 

In summary, numerous classifications have been suggested 

for defining the broad range of research and development ac

tivity. The definitions and distinctions in the preceding 

paragraphs will hopefully serve as a basis for a more mean

ingful discussion of the issues to follov/ in the remainder 

of this study. Furthermore, it is felt that this discussion 

furnishes insight into some of the problems relative to the 

1 p 

William Lazer and William E. Bell, "The Concept and 
Process of Innovation," in Managerial Marketing: Perspectives 
and Viewpoints, ed. by Eugene J. Kelley and William Lazer 
(3rd ed.; Homewood, Illinois: Richard D. Irwin, Inc., 1967) 
pp. 285-88. 
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planning and controlling of the entire research and develop

ment program; each category, because of its uniqueness, is 

amenable to substantially different planning and control 

procedures. One point should be made adamantly clear: the 

terms "research" and "development" v/hen used separately have 

little meaning v/hen associated with industry. Despite the 

fact that it is difficult to determine where research ends 

and development begins, they must be used jointly to have 

significance in the industrial situation. 

The Phenomenal Growth of Research and 
Development Activities 

Since V\/orld War II the growth of research and develop

ment activities in the United States can only be termed 

spectacular. The growth of these activities is evidenced by 

the rapid increase of dollar expenditures assigned to them. 

The growth of these activities can be appreciated when the 

importance they have assumed in the corporate structure is 

considered. 

Growth of Expenditures 

Technological advances in the United States have been 

necessitated to a considerable extent by the international 

political and military atmosphere existing during the past 

twenty-five years. Expenditures in these areas have been 

primarily allotted to national defense and space exploits. 

Although these areas of research and development have been 
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almost exclusively financed by federal funds, the majority 

of work done in these areas has been performed under contract 

by industrial concerns. Secondly, the continually increas

ing acceptance by business and industry of the marketing 

concept, emphasizing consumer-oriented strategy and innova

tion, combined with the intense' competition among industries 

for the consumer dollar, has made new-product development 

and existing product improvement a dominant organizational 

objective. Exhibit 1 reflects a growth of from 2.5 million 

dollars in expenditures in 1950 to an estimated 30 billion 

dollars in 1970. Of this amount approximately one-third 

each year between 19 60 and 1970 was expended by industry for 

19 product research and development. Approximately one-half 

of the research and development expenditures in industry were 

concentrated in aerospace, electrical machinery, and communi

cations fields where federal financing constitutes between 

60 and 9 0 percent of total funds expended. In such indus

tries engaging in machinery, automobiles and other transpor

tation equipment, and chemicals, industry financed approxi-

20 mately 75 percent or better of these endeavors. During 

the ten year period 19 57 to 19 67 industrial performance for 

U.S., Department of Commerce, loc. cit. 

on 

Carl Heyel, ed.. Handbook of Industrial Research Man-
agement (2nd ed,; New York: Reinhold Book Corporation, 1968) 
p. 5. 
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profit objectives tripled the size of its research and devel

opment expenditures in the textile, apparel, and paper 

industries. 21 Table 1 shows industrial research and devel

opment expenditures by category from 1960 to 1967. 

EXHIBIT 1 

RESEARCH AND DEVELOPMENT EXPENDITURES 
1950-1970 
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Source: Thomas W. Jackson and Jack M. Spurlock, Research 
and Development Management (Homewood, 111.: Dow 
Jones-Irwin, Inc., 1966), p. 15. 

Growth in Importance 

In addition to quantitative dollar increases the grov/th 

of these activities is exemplified by the importance to 

21 Ibid. 
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which they have been given recognition in relation to cor

porate goals. The concept of programmed innovation has 

become an accepted objective. 

Since environments change continuously, and since 
technological developments are emerging at an in
creasing rate, greater attention is being di
rected at innovation. The result has been the 
acceptance of the concept of programmed innova-
tion"-the regular introduction of innovations to 
markets on a planned basis.^^ 

Additionally, as a result of this planned innovative 

strategy, the length of the product life cycle has been 

compressed for most products. Because the product life cycle 

is being gradually shortened for most products, research and 

development activities have been accelerated to insure that 

a company will have enough new products to replace those 

becoming obsolete. A number of firms are estimated to be 

deriving one-half to three-quarters of current profits from 

23 

products that were not in existence ten years ago. Spe

cifically, it is estimated that the specialty glass and 

electronic industries are now obtaining as much as 50 percent 

of their sales from products that they developed within the 
24 past five years. General Electric claims that more than 

Lazer and Bell, op. cit., p. 284. 

William H. Lawson, "Financial Concepts in Nev; Product 
Development," The Financial Executive, XXXIII (March, 19 65), 
38. 

24 
Herbert E. Klein, "Stretching the Research Budget," 

Management Review, LII (January, 1963), 51. 
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one-half of its 230,000 products were not in existence ten 

25 years ago. 

A positive correlation does exist between the amount of 

research and development expenditures and corporate profits 
2 6 

and growth. Table 2 reflects the relationship between 

growth rate and extensive engagement in research and devel

opment operations in five leading companies. Despite the 

fact that a positive correlation does exist between the 

amount of research and development expenditures and cor

porate growth, it must be pointed out that in some cases 

the amount expended is small in proportion to the results 

obtained. A good example of this is the klystron tube, an 

important element in micro-wave communications, v/hich was 

invented in a primitively equipped laboratory at Stanford 

University on a budget of $100. In 1963 klystron tube prod

ucts contributed approximately one-half of a company's 
27 

seventy-million-dollar annual sales volume. 

Uncertainty of Expected Results, 
Accomplishments, and Benefits 

Research and development is differentiated from the 

'? 5 

General Electric Careers (General Electric Company, 
1969), p. 8. 

Claude S. George, Jr., Management In Industry (2nd ed.; 
Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1964), p. 103. 

Norman C. Miller, Jr., "Does Research and Development 
Spending Get Results?" Management Review, XL (May, 1963), 39. 
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TABLE 2 

EXAMPLES OF TECHNOLOGICALLY INNOVATIVE COMPANIES THAT HAVE 
EXPERIENCED MUCH OF THEIR GROWTH IN THE LAST 20 YEARS 

(1945-1965) 

Avg. % Annual Growth (Compounded) 

Polaroid 

3M 

IBM 

Xerox 
(Haloid Co.) 

Texas Instruments 
(1947-1965) 

Average % annual sales c 

Net Sales 

13.4% 

14.9% 

17.5% 

22.5% 

28.9% 

irowth of above c 

Jobs 

7.5% 

7.8% 

12.1% 

17.8% 

10.0% 

[companies: 16.8% 

Average % annual growth of GNP: 2.5%. 

Excluding Texas Instruments for which data are avail 
able only for the past 18 years. 

Source: Carl Heyel, ed.. Handbook of Industrial Re
search Management (New York: Reinhold Book 
Corporation, 1968), p. 7. 

other functional areas of the company in that expected re

sults, accomplishments, and benefits are difficult to pre

dict. For example, the manufacturing department receives 

inputs in the form of materials, labor, and overhead. These 

inputs, particularly materials, are amenable to tangible 

measurement. The manufacturing process delivers a product 
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which can also be tangibly measured. Costs associated v/ith 

the manufacturing of a product are more easily determined 

than in research and development activities because of the 

compatible tangibility of inputs and outputs. 

Research and development inputs bear a similar relation

ship to that of the manufacturing operation in that they are 

comprised of labor, materials, and overhead. However, one 

important distinction must be made: the s\ibstantial input 

in research and development is labor whereas in manufactur

ing it is normally materials. Materials are more easily 

measured quantitatively than are human performance endeavors. 

With respect to research and development output, it is often 

composed of ideas; ideas do not lend themselves to quantita

tive measurement. Because of the distinctiveness of the 

input-output relationship in research and development activi

ties, nebulosity circumscribes the expected results. 

Difficulties associated v/ith the determination of ex

pected outputs has presented a significant problem to manage

ment in planning and in controlling research and development 

activities. The uncertainty of results, accomplishments, 

and benefits arise because of both internal and external 

considerations. Within the company time, cost, and techno

logical factors are indefinable in many instances when ap-

28 plied to the development of a new idea or product. The 

op 

Mullins, op. cit., p. 48. 
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company can determine v/ith reasonable certitude the amount 

of time it takes to manufacture a product; it can also deter

mine the amount of time it takes to distribute the product. 

Likewise, costs pertinent to manufacturing and distributing 

the product can be in many instances reasonably estimated. 

With respect to research and development it is difficult, 

and in many instances seemingly impossible, to make an ob

jective estimation of expected research and development time 

and cost factors. 

A second consideration contributing to the uncertainty 

which surrounds most research and development projects are 

external to the company. These external factors have been 

classified as static and dynamic. Market acceptance of new 

products is often difficult to predict; this is the static 

consideration. However, the market is not a static phenom

ena, but rather, is dynamic in nature. It is difficult to 

anticipate probable market conditions because of the vola-

29 
tile nature of the market itself. 

The Research and Development Spectrum 

The process of developing an idea or product from the 

basic research stage through applied research and develop-

30 ment has been referred to as the research spectrum. Being 

^^Ibid., p. 48-49. 

^^Ibid., p. 47. 
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extensions of the development phase, new-product development 

and product improvement are properly placed at the upper 

extremity of the spectrum. The uncertainty of accomplish

ment possesses a distinctive nature v/ithin each phase of the 

spectrum. Four additional considerations appropriate to the 

research spectrum are associated with uncertainty. These 

include: (1) the evaluation of the technical and financial 

programs; (2) the intangibility of expected results, accom

plishments, and subsequent benefits; (3) the time-span pre

ceding economic return; and (4) the amount of expenditures. 

Consistent with the concept that research and develop

ment are inseparable, it is more appropriate to entitle the 

spectrum, the "research and development spectrum." The 

Research and Development Spectrum Matrix (Exhibit 2) compart

mentalizes the characteristics relative to uncertainty of 

outcome and its related factors. The relationship of these 

unpredictable factors to each research and development phase 

is primarily a matter of degree. 

In basic research the degree of uncertainty is logically 

the greatest. The ability to predict results and benefits 

is substantially influenced by the exploratory nature of the 

phase. Economic reward is of a long-range nature. DuPont 

expended a period of approximately thirty-five years to de-

31 velop Corfam before realizing economic benefits. The 

Hubert Kay, "Harnessing the R&D Monster," Fortune, 
LXXI (January, 1950), p. 160. 



32 

X 

M
A

T
P

I 

S 
. D 

« 
E-" 
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appropriation of relatively small expenditures to this phase 

of research and development can be directly attributed to 

its exploratory nature and the uncertain atmosphere in v/hich 

it operates. Product improvement, on the other hand, operates 

in an aura where uncertainty is relatively small. Minimal un

certainty in this phase is derived from a closer anticipated 

economic pay-off, more readily defined evaluative properties, 

and the ability to more precisely approximate market poten

tial. Therefore, expenditures in this area are relatively 

high. 

The Nature of Research and Development Personnel 

Labor is the major cost consideration of research and 

development programs, constituting approxim.ately 75 percent 

32 

of total research and development costs. Research and 

development is performed by scientific and engineering per

sonnel who, because of their educational backgrounds, are as 

a group financially compensated to an extent greater than 

personnel in other organs of the company. Research and devel

opment manpower is not only substantial but it is also costly. 

Generally, research and development personnel are younger, 

relatively less experienced, and better educated as a group 

Milton F. Usry and John L. Hess, "Planning and Control 
of Research and Development Activities," The Journal of Accoun-
tancy, CXXIV (Noveii±»er, 1967), 44. 
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relative to other functional areas of the company. In 

addition, most scientific and engineering personnel have a 

substantial investment in themselves, are highly mobile, are 

basically self-regulating, and consider self-realization, 

recognition, and personal involvement necessary to achieve 

34 
satisfaction. They achieve satisfaction primarily from 

their personal contributions to scientific and technological 

advances. 

Planning and Control Implications Relative 
to Research and Development Personnel 

Because of the indigenous characteristics associated 

with scientific and engineering personnel, peculiar problems 

arise relative to financial planning and control. Scientists 

and engineers as a group are hesitant to submit to financial 

control and reporting techniques because of their technically 

35 

oriented interests. The application of financial yard

sticks to the research and development function poses a sig

nificant problem to financial management. 

33 
Norman Oxley, "The Problem of Research Evaluation," 

The Controller, XXIX (February, 1961), 79. 
"̂  Jerome M. Rosow, "The Growing Role of Professional 

and Scientific Personnel," Management Record, XXIV (February, 
1962), 19-22. 

Claude E. Hale, "Effective Reporting of Research and 
Development Costs," N.A.A. Bulletin, XLII (June, 1961), 64. 
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Two schools of thought have developed regarding the con

trol of research and development personnel. On the one hand, 

minimum controls are advocated in order to preclude the pos

sibility of a stifling effect upon creativity. Advocates 

of maximum controls argue that the necessity to carefully 

plan and control research and development costs is the most 

important consideration. The latter idea has been given 

increased attention in recent years. 

Scientific and intellectual freedom, so highly 
prized by good researchers, must be kept within 
rational boundaries and their investigations 
must be directed to the commercial profit aspects 
of their employer's business.36 

The important role of the behavioral sciences in orga

nizations has been recognized for many years. Since per

sonnel comprise a substantial portion of research and 

development expenditures, and the human relations aspects 

of managing organizations is of paramount importance to 

their success, planning and control procedures must be care

fully constructed and implemented. Organizations in them-

s.elves are inanimate and meaningless; it is people that give 

37 
them significance. The motivational impact of financial 

James A. McFadden, "Industrial Research Must Be 
Planned and Controlled," The Controller, XXIX (Noveraber, 
1961), 527. 

37 
Jack H. Epstein and Robert H. Warren, "The Role of 

Behavioral Science in Organizations," Personnel Journal, 
XLVII (October, 1968), 716. 
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control measures has been recognized as being significant 

38 
for some time. It is difficult to control properly and 

motivate personnel in all phases of an organization; it is 

more difficult with respect to the research and development 

effort. 

The research and development spectrum, has appropriate

ness when related to research and development personnel. At 

the lower extremity, basic research, scientists are more 

difficult to control than at the other extremity, product 

improvement. Attention paid to organizational objectives 

increases as we move from the lower to upper terminals. 

The Research and Development Spectrum 
and Planning and Control 

The lower portion of the Research and Development Spec

trum Matrix delineates the differences between phases with 

respect to the financial planning and control function. The 

degree of planning and control attainable is dependent upon 

the position which a particular phase occupies in the spec

trum. For example, due to such factors as uncertainty, 

exploratativeness, and personnel composition, the basic re

search phase is the most difficult to plan and control. 

Product improvement is more acceptable to the implementation 

38 
Chris Argyris, "Human Problems With Budgets," The 

Harvard Business Review, XXXI (January-February, 1953), 
97-110. 
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of planning and control techniques because engineering stan

dards are more easily determinable and performance criteria 

may be more reasonably established.^^ 

Summary 

Research and development activities, being comparatively 

distinctive within the organization, pose a unique and chal

lenging problem with respect to their planning and control. 

These activities are important to the survival of the com

pany if it is to exist in a competitive environm.ent of our 

industrial complex. In order to obtain its primary objec

tive of profitability, an essential prerequisite for indus

trial survival, research and development activities must be 

planned and controlled; despite their unique nature these 

activities can be planned and controlled. 

The volatile character of research and develop
ment, the difficulty in extrapolating results, 
and the need for independence for the research 
scientist or engineer have perhaps been "over
sold" to their management.'^^ 

It is intended that the development of the following chapters 

will more clearly define specific problem areas involved and 

offer appropriate solutions for the successful alleviation 

of these considerations. Although planning and control are 

inextricably intertwined, research and development planning. 

39 
McFadden, op. cit., p. 529. 

emitter, op. cit., p. 230. 
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which is a predecessor of control, affords a logical point 

of departure. 



CHAPTER III 

FINANCIAL PLANNING OF RESEARCH AND DEVELOPMENT 

Introduction 

New and improved products and processes are 
vitally important to the continued growth of any 
company, for the rapid advances in technologies 
which occur in an industrialized endeavor shorten 
the life cycle of all products. Accordingly, a 
well-formulated, aggressive research program must 
be constantly pursued to develop nev7 products, 
and no longer can this problem, be dependent upon 
hunches, trial and error, industrial know~hov7, 
or primitive scientific notions.^ 

New product introduction is the fundamental aim of the 

research and development organ of the profit-seeking orga

nization. Despite the difficulties involved in predicting 

research and development results, planning is necessary if 

a company is to attain successfully its profit objective. 

The plan indicates the direction that the company is attempt

ing to go and provides some basis for measuring progress 

toward this end. Although research and development plans 

can only be as good as the estimates which underlie their 

formulation (estimates which are significantly conditioned 

by uncertainty), their use is preferable to using no plan 

at all. Research and development must be planned with as 

much objectivity as possible. If a company is to survive 

James A. McFadden, "Organizing New Product Development," 
N.A.C.A. Bulletin, XXXVII (March, 1956), 832. 

39 
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today it must not base its research and development appro

priations on haphazard guesses. 

The need for research and development planning is 

emphasized by a recent survey conducted by The National In

dustrial Conference Board v/hich revealed that three out of 

ten major new products launched within the past five years 

by eighty-seven participating companies failed in some sig

nificant respect to meet expectations. Among those reasons 

given for failure, in order of significance, v/ere inadequate 

market analysis, product defects, higher costs than antici

pated, poor timing, competition, insufficient marketing 

effort, inadequate sales force, and weaknesses in distri-

2 

bution, A careful examination of the reasons enumerated 

indicates proper planning might have prevented the failure 

of products due to inadequate market analysis, the major 

factor. Other failures might have been prevented had atten

tion been given to such factors as costs, poor timing, and 

competition. It also indicates the need for coordination of 

research and development planning v/ith other functional 

areas within the organization. 

The primary benefit of the research and development 

budget is derived from its usefulness as a planning device. 

It serves the purpose of pointing out the intended direction 

2 
emitter, op. cit., p. 231. 
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of the research and development effort to all levels of the 

organization. Furthermore, it makes technical personnel 

cognizant of the importance of utilizing effectively expen

ditures appropriated. As a control device, the budget is 

generally recognized as having less utility. The useful

ness of the budget as a control device is questioned because 

of the difficulty associated v/ith the measurement of re

search and development output. 

Annual research and development budgets are generally 

developed in three stages: (1) a project budget is con

structed for each individual project in a department; (2) a 

program budget is constructed which is a consolidation of 

several projects being undertaken in a similar area of ac

tivity; (3) an overall budget is constructed which consoli-
4 

dates the various program budgets. The specific aspects 

relative to the development of project and program budgets 

is reserved for discussion in Chapter IV. In this chapter 

the methods for determining the overall annual research and 

development appropriation are discussed. Also, criteria for 

selecting worthwhile projects and methods of evaluating 

their utility on an individual basis are examined. 

Fred W. Shaffer, "Research Budgeting--Different But 
Useful," N.A.A. Bulletin, XLIV (November, 1962), 43. 

James Brian Quinn, "Control of Research and Development 
Costs," The Journal of Accountancy, CX (October, 19 60), 53. 
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Major Considerations Related to the 
Development of the Annual Overall 
Research and Development Budget 

Basic Requirements of Research 
and Development Planning and 
Control Systems 

Although the emphasis of our present discussion is on 

planning, it appears appropriate to enumerate briefly some 

essential characteristics of a planning and control system 

affiliated v/ith managing the research and development func

tion. Any system incorporated should be compatibly designed 

with respect to company objectives. The system should be 

developed in such a manner as to serve each individual com-

pany's particular purposes for conducting research and devel

opment. Also, it should be designed with the organizational 

and technological structure of the particular company in 

mind. All industrial concerns seek the same broad objec

tives. Most, hov/ever, have different specific research and 

development objectives. The design of the system should give 

5 
appropriate attention to this factor. 

The system should take into consideration the distinc

tive nature of research and development. It should be con

structed so as not to stifle scientific creativity with ex

cessive control measures but at the same time must afford a 

^R. G. Brandenburg and T. C. Langenberg, "R&D Project 
Selection and Control at Crucible Steel Corporation," Re
search Management, XII (March, 1969), 123. 
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reasonable degree of control in order to regulate the direc

tion of the research and development effort and its associ

ated expenses. Integration of research and development 

with other functional areas of the organization, particularly 

manufacturing and marketing, is an essential element. Fi

nally, the system should be constructed so as to satisfy the 

information needs at all levels of the organization from top 

management down to individual project engineers. 

These characteristics are considered to be the general 

elements required for an effective research and development 

planning and control system. Being broad in nature, they 

are simply general guidelines. Individual systems must be 

based upon the inherent peculiarities of the company under 

consideration. In industry today, the specific techniques 

employed are widely diversified. 

Long-Range Forecasting Related 
to the Annual Research and 
Development Appropriation 

The annual budget appropriation for research and devel

opment is meaningless and insignificant unless it is inte

grated with the entire plans of the company for the future. 

Long-range considerations are extremely important in deter

mining the amount to be expended on the current year's 

^Ibid. 
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effort. The long-range profit outlook of the company should 

not be endangered by short-run considerations such as the 

general profit outlook at the time the budget is being pre-
p 

pared. Research and development efforts are undertaken 

with the intent that they will result in future profits and 

therefore consideration of the company's current profit posi

tion should be avoided in the determination of the annual 

appropriation if possible. 

The appropriation must be aligned with the long-range 

company plan taking into consideration future market trends 

and affording due consideration to the future cost of the 

program with respect to projected economic and financial con

ditions. Short-range considerations are appropriate, how

ever, in order to make sure that the projects currently in 

progress will offer adequate return on investment and to 

insure the maintenance of gains already realized through 
Q 

prior research and development effort. 

Major items to consider in relating the current appro

priation to long-range company objectives include desired 

growth along established lines, plans for diversification, 

anticipated activity on the part of competitors, the 

John Dearden, "Budgeting and Accounting for R&D Costs," 
The Financial Executive, XXXI (November, 1963), 24. 

Lawson, op. cit., p. 39. 

Bruce, op. cit., pp- 22-23. 
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long-range cash availability situation, the skill and the 

attitude of the organization with respect to the use of its 

technology, and future economic conditions. 

The Need for Coordination 

If the company is to integrate its current research 

and development effort with long-range considerations, it 

becomes necessary that this effort be definitively coordi

nated with the other functional areas of the organization. 

Planning research and development expenditures should be a 

combined effort with contributions emanating from all seg

ments and levels of the organization. It is essential that 

the preparation of the annual budget should utilize informa

tion from other areas, particularly from sales, manufactur

ing, market research, and the controller's department. 

Marketing research, for example, must provide information 

where possible regarding the potential demand for various 

projects under consideration. Manufacturing must supply 

cost estimates regarding the production of the product. The 

controller's department must subject the various projects 

and programs under consideration to financial analysis. 

Numerous other financial estimates must be developed. 

E. D. Reeves, "Development of the Research Budget," 
Research Management, I (Autumn, 1958), 136. 

Rayford W. Harwell, "Challenges in the Facilitation 
of Research," N.A.A. Bulletin, XL (September, 1958), 18. 
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Unless the planning process is a coordinated effort, 

the various evaluative techniques employed tend to become 

mathematical exercises serving no useful purpose. A careful 

integrated evaluation process diminishes the possibility of 

developing unprofitable and unsuccessful products. 

Since research and development personnel are primarily 

interested in the technical and scientific aspects of their 

work, whereas operating personnel are concerned primarily 

with the marketing aspects, communication is vital in achiev-

12 

ing a coordinated effort. The problem of achieving effec

tive interdepartmental communication is complicated because 

each department speaks a different language. The marketing 

research department does not understand the technical aspects 

of research and development; the research and development 

department does not understand the language employed by the 

accounting department. Therefore it becomes necessary when 

coordinating the planning effort that attempts be made to 

aid each department in comprehending information supplied 

by the other departments. This is particularly true when 

trying to communicate accounting data and their purposes to 

research and development personnel. By their very nature, 

scientific and engineering personnel are inquisitive. In 

1 p 

Donald W. Collier, "Solving the Research Department's 
Interface Problems," Management Review, LVIII (September, 
1969), 66. 
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order to achieve a balanced, coordinated effort, accounting 

information must be carefully explained or it will probably 

be ignored. People tend to react more favorably and coop

eratively toward a program v/hen they understand fully its 

13 nature and purpose. 

Benefits of the Annual Research 
and Development Budget 

Three basic benefits are derived from the preparation 

of the annual research and development budget: (1) it facil

itates the coordination of the program with the overall orga

nization and long-range plan; (2) it provides a basis by 

which the technical aspects of the program can be evaluated 

and measured; and (3) it balances the entire research and 

14 

development program. The coordinating aspects of the plan

ning process have been discussed; the measurement and evalua

tion of the technical progress of the program will be dis

cussed in a subsequent chapter relating to control. 

The third benefit, balancing the research and develop

ment program, is both an invaluable benefit and an essential 

prerequisite of the budgeting process. Balancing the re

search and development effort indicates how much of this 

Milton F. Usry, "Solving the Problems of Human Rela
tions in Budgeting," Management Accounting, L (December, 
1968), 5. 

James Brian Quinn, "A Study of the Usefulness of Re
search and Development Budgets," N.A.A. Bulletin, XL (Septem
ber, 1958), 80. 
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effort must be directed to keep present products on the 

market, to introduce new products, and to provide a knov/1-

edge base for future product development. These three 

objectives must be compatible with and dependent upon both 

short-range and long-range company goals. If the program 

is properly balanced it prevents superfluous effort in some 

areas as well as inadequate effort in others. The prepara

tion of the annual research and development budget deter

mines how much effort is to be expended in each phase of the 

research and development spectrum. Normally, basic research 

will receive between 10 and 20 percent of the total appro

priation, applied research and advanced development will 

receive 30 to 40 percent, and new-product development and 

product improvement v/ill receive approximately 50 percent. 

But, this balance must be predicated on aggregate company 

intent conditioned by needs and goals. 

Responsibility for Determining 
the Annual Research and 
Development Appropriation 

With respect to the question of who should have the 

responsibility for determining the annual research and de

velopment appropriation, the "inside-out" approach advocates 

that research and development personnel are in the best 

Quinn, "Control of Research and Development Costs," 
op. cit., p. 52. 
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position to determine the potential benefits of their efforts 

and thus are in the best position to determine amounts to be 

expended. The "outside-in" approach suggests that it is the 

prerogative of top management to make this determination. 

Company coordination of all functional areas, including re

search and development, with the overall objectives of the 

company is implied in the "outside~in" technique. One 

scientist-vice president who directed research for one of 

the country's largest and most successful corporations bluntly 

made the following statement with respect to the propriety of 

the "inside-out" approach: 

The best person to decide what research work shall 
be done is the man who is doing the research. The 
next best is the head of the department. After 
that, you leave the field of best persons and meet 
increasingly worse groups. The first of these is 
the research director, who is probably wrong more 
than half the time. Then comes the research com
mittee, which is wrong most of the time. Finally 
there is a committee of vice-presidents, which is 
wrong all the time. 1*7 

Both approaches have been used in varying degrees within 

industry. Perhaps the most sensible solution relative to the 

assignment of responsibility is to utilize a combination of 

the two extremes. The combined approach should take into 

consideration the particular characteristics of the company. 

Samuel L. deLorenzo, "Budgeting and Control of Re
search Expenses," Budgeting, XV (July-August, 1966), 4. 

Ibid. 
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Top management should generally develop the overall 

plan and determine research and development's position 

within it. It should determine the direction and emphasis 

of the program. It seems appropriate that top management 

should make the final determination as to the total amount 

to be expended annually for this effort. 

Research and development management is in the best 

position to determine the feasibility, potential, and prob

ability of success of individual projects. Top management 

is in a better position to compare these individual projects 

with the overall strategy of the company. In the areas of 

basic and applied research, scientific personnel generally 

can supply a better approximation of amounts needed for 

their endeavors than top management. On the other hand, top 

management can usually make a better determination of appro

priation needs in the areas of advanced development, new-

18 product development, and product improvement. 

Technical directors are in a position to apprise top 

management of numerous factors which need to be considered 

in the development of the annual budget. These include such 

information as anticipated staff changes, anticipated major 

capital expenditures, estimates on technical service costs. 

•'-̂ Ibid., pp. 4-5. 
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current year's accomplishments, and the status of long-range 

projects. 

Constructing the annual research and development budget 

is the responsibility of all levels and segments of the orga

nization. The budgeting process for research and development 

is a long and complicated procedure spanning a period of 

several months. Typically, the process begins with the de

velopment of project budgets; these are combined and coordi

nated by research management and passed on for review by a 

Research and Developmient Committee which reviews and evalu

ates the proposed budget. The committee is comprised of top 

management personnel from all areas of the organization. It 

rightfully makes the final decision as to the total appro

priation. 

Constraints Imposed Upon the Annual 
Research and Development 
Appropriation 

Research and development competes with all other func

tional areas of the company for a share of the total company 

funds available. Total financial resources of the company 

impose the first constraint because there are numerous other 

20 corporate objectives and needs which must also be satisfied. 

19 
Edward R, Frank, "Business Evaluation of Research," 

The Financial Executive, XXXII (July, 19 64), 21. 
20 
Edward R. Slowter, "Budgeting and Financial Control of 

Research," The Financial Executive, XXXII (October, 1964), 19. 
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The tendency on the part of top management to be concerned 

with current profit considerations often places a limitation 

on the amount which eventually is appropriated. External 

influences on the balance of the program often are signifi

cant. Projected market and economic conditions exert in

fluences which have impact on the necessity for either 

increased or decreased research and development activities. 

Company goals, needs, and capabilities all have their effect 

on the amount that top management is willing to expend on 

research and development during any given fiscal period. 

The Major Components of the Annual 
Research and Development Budget 

It has been explained that the overall budget is an 

aggregate of the individual project and program budgets. 

Sumraarizing costs of those projects expected to be completed 

during the budget period, those which will still be in prog

ress during the period, and those which v/ill be initiated 

during the period, it consolidates total anticipated labor, 

materials, and overhead expense. 

Man-hour requirements, purchasing plans, and anticipated 

personnel acquisitions are included. Capital expenditures 

such as scientific equipment, buildings, technical service 

equipment, and administrative and office fixtures also must 

be taken into consideration. Finally, a provision is neces

sary for overhead items resulting from necessary technical 

and administrative support activities. 
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Methods of Determining the Annual Appropriation 

There are several methods used by most companies to 

serve as guidelines for making initial estimates as to the 

size of the total program appropriation. These guidelines 

attempt to balance the need for a minimum program large 

enough to maintain the company's required competitive posi

tion with the maximum program which the company is capable 

21 of organizationally and financially assimilating. 

Percent of Sales 

One method that is widely used in industry is the per

cent of sales method. Determining the target figure for the 

total research and development appropriation is simply a 

matter of computing a specified percentage of projected 

sales. The percentage is based on information obtained from 

industry-wide data reflecting research~to--sales ratios. The 

company normally tries to match or exceed the average. This 

procedure is primarily advantageous because the appropriated 

figure is easy to compute and the information required for 

the computation is generally available. 

However, because of the fluctuations which are likely 

to accompany sales volume, it tends to introduce fluctuations 

into the amount annually appropriated. The research and 

^•^Quinn, "Budgeting for Research," op. cit. , p. 367. 
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development program should be held relatively constant and 

normally should be expected to increase gradually from year 

to year. Low sales volumes would create lev/ target figures 

for research and development expenditures. But, a decline 

in sales could very v/ell indicate a need for more, rather 

than less, research and development activity.^^ 

The percent of net profit method is similar to the per

cent of sales method. Instead of using sales as the basis 

for the computation, net profit figures are used. This 

method is considered even less appropriate than the percent 

of sales method because it generally results in more violent 

23 
fluctuations. 

Competitors' Outlays 

Estimates are made as to the amounts being expended for 

research and development by key com.petitors and the company 

then determines either to match or exceed this estimate. 

Various sources of information are utilized to construct the 

estimates, including published financial statements, tech

nical publications, and trade talk. The target figure for 

the appropriation is relatively simple to compute. It has 

^^Ibid., pp. 367-68. 

23 
Slowter, loc. cit. 
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the further advantage of keeping the company abreast of the 

24 
competitive activity. 

Disadvantages of this method are twofold. First, ac

curate estimates of competitors' activities are difficult 

to obtain. Financial statements do not give the company 

the information it needs because competitors seldom release 

25 needed figures and analysis by segraents is not shown. 

Furthermore, companies define the boundaries of research 

and development differently and financial information re-

leased is not comparable between companies. Secondly, 

the competitors' situation may not be comparable to that of 

the company making the estimate of the appropriation. Even 

if estimates are accurate, the only valuable information 

the company has obtained is how much com.petitors are spend

ing. It does not tell the company how much it should spend 

to be most profitable. 

Growth-Rate Standards 

When a company has developed an overall grov/th-rate 

standard, this standard is applied to research and development 

24 
Quinn, "Budgeting for Research," op. cit., p. 368. 

P. C. Sandretto, "Management's Responsibility in the 
Control of Engineering Costs," The Financial Executive, XXXIV 
(July, 1966), 17. 

American Institute of Management, Research and Develop-
ment in the Corporation (New York: American Institute of Man-
agement, 19 57), p. 34. 
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irrespective of sales forecasts or activity on the part of 

competition. Once again, this is a relatively simple pro

cedure, but it yields only an arbitrary approximation. The 

target figure set by this method is not based on any logical 

27 
assumptions regarding the objectives of the company. 

Projected Rate of Return on 
Investment 

Each individual project is considered by itself. The 

project's profit is compared with its anticipated costs of 

research and development, engineering design, facilities, 

promotion, working capital requirements, and other considera

tions as appropriate. After a rate of return has been estab

lished for the project, it can be compared against some 

standard, normally the company's average cost of capital, 

and a decision can be made either to accept or reject the 

project or to assign it an order of priority. All of the 

projects in the aggregate are then analyzed and the cost to 

complete, maintain, and initiate the total formulate the 

basis of the overall appropriation. 

This is a detailed, complicated, and timely process. 

It is difficult to estimate the individual project's ultimate 

financial potential accurately, particularly when dealing 

with projects at the lower end of the research and development 

Quinn, "Budgeting for Research," op. cit., pp. 368-69. 
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spectrum. This method can provide an extremely accurate 

estimate if the company recognizes that some of the projects 

selected will fail, some will be successful, and some may 

result in spectacular breakthroughs, but that the sum of the 

entire effort should be positive.^^ 

Cost of Maintaining Stability of 
Research and Development Staff 

Another method used is to determine the amount of ex

penditures required to maintain a stable research and devel

opment staff. The amount budgeted should attempt to elimi

nate fluctuations in personnel staffing. Since the cost of 

personnel is the major component of all research and develop

ment costs, this estimate can be used as a basis for setting 

a target figure for the annual appropriation. It is neces

sary to maintain a stable staff in order to be able to 

conduct the work necessitated. Frequent layoffs have a 

detrimental effect on morale and, in addition, it takes time 

and money to recruit and train scientists and engineers for 

the undertaking of accelerated programs following a personnel 

29 
reduction~in-force. 

Maurice S. Newman, "The Return on Investment in Re
search and Development," Research Management, X (January, 
1967), 46. 

on 

Villers, op. cit., pp. 25-27. 
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Evaluation of the Various Methods 

The sole criteria which should be used in determining 

the annual research and development appropriation involves 

two questions. What is management attempting to accomplish? 

What are the conditions under which these attempts must be 

30 

undertaken? Methods such as the percent of sales, com

petitors' outlays, and growth-rate standards do not attempt 

to answer these questions. They provide only an arbitrary 

guideline. Although they may be helpful in giving management 

a general idea as to the amount of expenditures required, 

they must be regarded as flexible approximations. If these 

methods are used as rigid guides for establishing the appro

priation, research and development efforts may be expended 

for no meaningful purpose. These three methods do not con

sider company objectives, resources, and long-range internal 

and external operating conditions. Therefore, at best, they 

can only give a rough estimation as to amount of research 

and development expenditures required for the current budget 

period. 

The cost of maintaining a stable research and develop

ment staff is a preferable basis for making the determination 

After this cost is estimated, it can serve as a basis for 

further developing the appropriation commensurate with the 

30 
Sandretto, loc. cit. 
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objectives, needs, and capabilities of the organization. 

The best technique to use is probably the rate of return on 

investment method. Although this is a most difficult and 

tedious procedure and is based on any number of subjective 

estimates and probabilities, if carefully constructed, it 

affords a reasonable basis for the appropriation. 

Project Selection: Qualitative Criteria 

Project selection can be a complicated and timely pro

cess if properly undertaken. The qualitative criteria and 

quantitative methods v/hich are described in subsequent 

paragraphs are applicable to the initial selection of re

search and development projects. They may also be used to 

periodically evaluate a project while it is in progress in 

order to determine its present and future utility to the 

organization. 

Ideally, a company strives to select projects resulting 

in products which will offer the greatest marketability at 

the lowest manufacturing cost, provide the greatest profit

ability over the longest period of time, and require the 

31 

smallest investment for the shortest period of time. Proj' 

ects compete against each other for selection. Therefore, 

there are always significant risks involved in selecting 

31 
McLaughlin, op. cit., p. 5 
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specific projects. First, benefits predicted for a project 

selected may fail to materialize. Second, there is the 

possibility that worthv/hile projects might be rejected. 

Because projects are competing with each other and be

cause of financial constraints imposed upon the research and 

development activity, it is necessary to evaluate carefully 

each potential project in order to establish some basis for 

ranking them relative to each other. The projects must be 

ranked to determine v/hich are top priority, which are of 

interest, and v/hich are unsound. Before being subjected to 

specific selection procedures, projects should be evaluated 

by an informal screening process. Those that survive this 

stage can then be evaluated on a mtore detailed basis. 

The project selection cycle involves both qualitative 

and quantitative measurement techniques. It is only when 

both types of techniques are applied to a specific project 

that a reasonable basis for selection or rejection can be 

postulated. The discussion that follows describes some of 

the various qualitative factors which should be considered 

when trying to reach such a decision. The list is not ex

haustive and it is the responsibility of each company to 

decide which factors it considers significant consistent v/ith 

the purposes of the research and development program and 

overall company strategy. For projects in progress, the ap

plication of each criterion is conditioned by the project's 
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position in the research and development spectrum at the time 

of the evaluation. 

Does the project offer a positive contribution to the 

competitive position of the company?--In analyzing the proj

ect from this standpoint, there are a number of factors to 

consider. An evaluation of competitive efforts is necessary. 

If technical breakthroughs by other companies are anticipated 

in the same area of activity, the project may possess minimum 

utility to the company. Also, it should be ascertained, if 

possible, that if the product is successfully developed and 

introduced to the market, is there a probability that it will 

be vulnerable to competitive moves at this time? The diffi

culty in assessing a project v/ith regard to this criterion 

stems primarily from the inability on the part of the company 

to obtain information regarding competitive efforts. Com

petitive vulnerability is not too difficult to estimate with 

regard to products being considered for the product improve

ment stage, but this vulnerability is almost impossible to 

measure with respect to proposed basic research projects. 

Is the project compatible with company goals and needs?-' 

In order to contribute to a company's goals and needs, it 

must be estimated how much the project will be able to con

tribute to the profitability of the organization. If the 

company's primary need is for improved products, a basic 
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research project v/ould rank low in compatibility. Proposed 

projects at the lower end of the research and development 

spectrum are once again difficult to measure against this 

standard because of their exploratory nature. 

Is success reasonably attainable?—Here again, subjec

tive estimates are required. The success of some new prod

ucts and most improved products can often easily be estimated 

Basic research projects are extremely difficult to measure 

against probability-for-success standards. 

Is the approach to the project feasible?--A certain 

amount of basic information is required in order to under

take any type of endeavor. The particular project should 

be carefully assessed to determine if there is a reasonable 

amount of information available to initiate successfully 

the project. It is possible that with a sufficient amount 

of information a project might be initiated in one of the 

development phases; however, it might be necessary to ini

tiate the project in the basic or applied phase because of 

information limitations. 

Is the project compatible with available facilities?--

Undertaking a new project may require new and expensive 

equipment. It may require considerable time to have these 

facilities constructed. If the project's potential is 
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particularly significant, the time and cost factors involved 

may be considered worthwhile. 

Are personnel available to undertake the project?—The 

value of the project must be assessed in terms of existing 

staff capability versus the need for recruiting additional 

personnel, possibly of a specialized nature, for its under-

32 
taking. 

V7ill the project result in a marketable product?--This 

factor should be given careful consideration. It must be 

determined if there is a good probability that the project 

will result in a product v/hich can be placed on the market 

at a price the consumer is willing to pay. Selling price, 

competition, demand, and other factors must enter into the 

33 
assessment. Careful attention directed at this factor 

reduces the tendency to proliferate inventions prior to 

determining if a market exists for them. 

How does the project rank with respect to projects 

already in progress?—Undertaking a new project may require 

the curtailment of another project already undein^ay. Man

agement is hesitant to curtail a project v/hich appears to 

30 

The qualitative criteria described thus far are taken 
primarily from Redmond, op. cit., pp. 177-79. 

3 3 
McLaughlin, loc. cit. 
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be leading toward fruitful results. On the other hand, the 

new project might indicate a high probability of success 

in comparison with the project in progress, despite the fact 

that the latter is progressing successfully."^^ 

To illustrate how the above qualitative criteria might 

be applied, let us assume that a company is contemplating 

initiating a project to develop a tooth decay preventative 

similar in nature to the measles vaccine or Salk polio vac

cine. If developed, an injection would be given children at 

an early age and possibly re-injected in the form of 

"booster" shots at specified intervals. If the product 

could be developed and introduced first, it would almost 

certainly offer a positive contribution to a company's com

petitive position. Compatibility with company goals would 

be insured if the company was desirous of making major 

breakthroughs. If the company's long-range profitability 

needs v/ere dominant, the product would serve this purpose 

and almost certainly be extremely profitable. Potential 

success of the undertaking would almost certainly be doubt

ful. Basic information regarding the project m.ight be mini

mal or even nonexistent. Major capital outlays may be 

necessitated to develop the required facilities. Com.petent 

personnel may or may not be available. Marketability of the 

34 
Brandenburg and Langenberg, op. cit., p. 130. 
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product would almost be assured. Based upon this initial 

evaluation, what should the company do? It would indeed be 

most difficult to reach a decision. The example is given 

to reflect the complexities of trying to decide whether to 

select or reject a particular project. 

After each project is subjected to evaluation on the 

basis of qualitative factors, affording due consideration 

to its place in the research and development spectrum, it 

should then be evaluated by quantitative methods. 

Project Selection: Quantitative Methods 

Various quantitative methods are employed by industry 

to afford a more objective basis for evaluating individual 

research and development projects. All of these methods 

have a certain degree of merit and their use is based pri

marily on managerial preference. The method or methods used, 

however, should be applied consistently so as to afford com

parability v/hen attempting to rank the various projects. 

Quantitative Methods are Premised 
on Subjective Estimates 

Methods utilized generally are only as good as the 

propriety of the estimates used in their application. Be

cause of the difficulties associated with developing esti

mates for projects under consideration in the basic and 

applied stages, the reliability of objectively dete2nn:iined 

indexes or return factors is questionable. Estimates tend 
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to be more accurate in advanced stages of the research and 

development spectrum and therefore mathematically computed 

indexes generally result in a more reliable basis for rank

ing projects. The project investment must be quantified by 

developing dollar estimates for research and development 

costs, marketing costs, manufacturing costs, sales, and 

working capital requirements. In order to be meaningful, 

total cost estimates of the projects should be introduced 

into the mathematical formulas. The amount required in any 

given budgetary period is inappropriate for project selec

tion analysis. Other estimates must then be made relative 

to the project's anticipated effect on income and the an

ticipated life of the resulting product. 

Research and development costs.--The most significant 

cost to be estimated in this category is labor. Man-hour 

schedules are projected and then converted to dollar values. 

If the project being evaluated is in an advanced stage of 

the research and development spectrum and is programmatic 

in nature, labor estimates can often be made based upon 

actual wages and salaries. However, in unprograromed types 

of research in the basic and applied stages, the use of 

35 
average rates is probably necessary. Material and equip
ment costs must also be included. Any other expenses which 

35 
Villers, op. cit., p. 51. 
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might be required should also be included. After these 

direct costs have been estimated, overhead expense can then 

be allocated to the project on the basis of direct labor 

hours using a predetermined rate. Some companies do not 

consider overhead as a relevant cost in the selection pro

cess and therefore it is possible to exclude it from the 

total investment estimate. 

Manufacturing costs.—Any additional costs that will 

be incurred in the manufacturing process, such as special 

purpose tooling and equipment, should be estimated. Also, 

if design and process engineering costs are expected to be 

incurred during a trial run, these should be included in the 

estimate. 

Marketing costs.—All introductory marketing expendi

tures should be estimated for inclusion in the total project 

investment. These should normally include expenses such as 

marketing research, advertising, sales promotion, and such 

distribution costs as packaging and shipping. 

Sales estimates.—These estimates should be made for 

the expected life of the product which will result from the 

project and should include both estimates as to units to be 

sold and selling prices. 

3 /r 

Lawson, op. cit., p. 40. 
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Working capital requirements.--In addition to the vari

ous expense and sales estimates, any additional working 

capital required to finance sales of the nev/ product must be 

taken into consideration. If the introduction of the nev/ 

product results in discontinuing another product, the re

duction in working capital required related to the product 

expected to become obsolete must be deducted from the work

ing capital requirements of the nev/ product to yield a net 

37 
additional increase. 

Other estimates.—The foregoing estimates represent the 

primary components of the investment required by the proposed 

project. After these estimates have been made, an approxi

mation of the change in net income of the company should be 

calculated in order to determine the difference in company 

net income that v/ould result if the project was selected as 

opposed to that if it were not. The relevant factor to con

sider in most instances in making income determinations is 

cash-flow, net income plus non-cash expenses, rather than 

38 
net income. 

Estimating the product life of the project is one of the 

most difficult approximations required. The estimate must be 

based upon anticipated market trends, economic conditions. 

^^Ibid. 

^^Ibid. 
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and other relative factors. The timing of income receipt 

and cost expiration must next be estimated. Here again, 

cash flow is normally the significant factor. Until the 

product actually reaches the market, profit is nonexistent. 

From this point on, annual profits should be estimated and 

often are done so by estimating the product life cycle. 

Rate of Return on Investment 
Methods 

After having made all of these subjective estimates, 

there are a number of rate of return on investment methods 

which may be applied to the process of selecting, evaluating, 

or ranking specific projects. All estimates are not required 

for every method. 

Payback.—The payback method measures the time required 

for a project to recover its initial total investment. If 

the annual cash inflow is uniform, it can be simply calcu

lated by the following formula: 

total initial project investment 
annual cash inflow 

Thus, if a project costs $5,000 and the annual cash inflow 

is expected to be $1/0 00, the payback period is five years. 

Projects seldom are anticipated to result in uniform cash 

inflows. If the inflows are not uniform, then the net cash 

inflows for each year must be accumulated until the invest

ment is recovered. A $50 0 investment, resulting in cash 
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inflows of $100 in the first year, $150 in the second year, 

and $250 in the third year, would pay for itself in three 

39 years. 

The payback method is widely used in industry to m.ea-

sure the potential utility of research and development proj

ects. It is simple to compute, but its primary disadvantage 

lies in the fact that it gives no specific consideration to 

differences in various project lives. In other words, a 

project with a longer payback period might produce profit 

for a longer period of time. Thus, the project v/ith the 

40 shortest payback period is not always the most desirable. 

The discounted cash-flow method.--The discounted cash

flow method recognizes the time value of money and is there

fore the best method for use with respect to long-range 

41 decisions. There are two variations of the discounted 

cash-flow method: time-adjusted rate of return and net 

present value. The time-adjusted rate of return method is 

illustrated in Exhibit 3 utilizing cumulative discount fac

tors shown in Table 3. After determining an average annual 

cash inflow and the total investment required, the payback 

39 
Charles T. Horngren, Cost Accounting: A Managerial 

Emphasis (2nd ed.; Englewood Cliffs, N.J.: Prentice-Hall, 
inc., 19 67), pp. 452-54. 

Lawson, op. cit., p. 43. 

Horngren, op. cit., p. 442. 
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period is computed. Then the estimated life of the product 

is determined. Using Table 3, the rate of return is cal

culated by reading dov/n the column "Periods to be Paid" until 

the estimated product life is reached. Then that coliunn is 

followed across the table until the number is reached which 

will closely approximate the payback period. The number at 

the top of this column is the approximate rate of return on 

42 
the investment. Interpolation is required to yield a more 

precise return on investment factor. 

EXHIBIT 3 

C0r4PUTATI0N OF ESTIMJ\TED PROJECT RETURN 

Total Project Cost $ 100,000 

Average Annual Cash Flov/ $ 20,000 

Estimated Payback Period 5_ years 

Estimated Product Life 10 years 

Annual Rate of Return 15 %* 

*From Cumulative Discount Factors Table 

Source: Adapted from Robert B. Nienow and Robert A. 
Toltman, "Putting R&D on a Profit-Making Basis," 
Management Services, VI (May-June, 1969), 25. 

Robert B. Nienow and Robert A. Toltman, "Putting R&D on 
a Profit-Making Basis," Management Services, VI (May-June, 
1969), 22-26. 
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TABLE 3 

CUMULATIVE DISCOUNT FACTORS CHART 

(Present Value of $1 Received Annually) 

Periods 
To Be 1% 2% 4% 6% 8% 10% 12% 14% 15 
.Paid 

Q. 

1 0.990 0.980 0.962 0.943 0.926 0.909 0.893 0.877 0.870 
2 1.970 1.942 1.886 1.833 1.783 1.736 1.690 1.647 1.626 
3 2.941 2.884 2.775 2.673 2.577 2.487 2.402 2.322 2.283 
4 3.902 3.808 3.630 3.465 3.312 3.170 1.037 2.914 2.855 
5 4.853 4.713 4.452 4.212 3.993 3.791 3.605 3.433 3.352 
6 5.795 5.601 5.242 4.917 4.623 4.355 4.111 3.889 3.784 
7 6.728 6.472 6.002 5.582 5.206 4.868 4.564 4.288 4.160 
8 7.652 7.325 6.733 6.210 5-747 5.335 4.968 4.639 4.487 
9 8.566 8.162 7.435 6.802 6.247 5.759 5.328 4.946 4.772 

10 9.471 8.983 8.111 7.360 6.710 6.145 5.650 5.216 5.019 

Source: Robert B. Nienow and Robert A. Toltman, "Putting 
R&D on a Profit-Making Basis," Management Services, 
VI (May-June, 1969), 26. 

The rate of return calculated is then compared v/ith some 

standard, usually the company's cost of capital, which is the 

minimum desired rate of return, to determine if the project 

is potentially profitable. A project with an estimated life 

of ten years and a payback period of five years would approx

imately yield a 15 percent return on investment. If the cost 

of capital standard applied by the company is 12 percent, 

then the project would be considered profitable. This cal

culated figure can also be used to rank projects. 

The net present value method assumes a cost of capital 

rate. All expected cash inflov/s are discounted to the present 
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at this rate. If the value of the project exceeds its in

vestment costs, it is acceptable; if not, it should be 

rejected. 

The average return on investment.--The rate of return 

by this method is determined by dividing the average annual 

net income, after taxes, by the total investment of the proj

ect. It does not utilize cash-flows. A modification of this 

method uses the average total investment as the denominator 

in the formula. The disadvantage of this method is that it 

does not take into consideration the time value of money. 

Payback, time-adjusted rate of return, net present 

value, and average return on investment are the most widely 

applied quantitative methods in use with respect to deter

mining the propriety of research and development projects. 

These methods are only as good as the estimates v/hich go into 

their formulation. They can be used at any stage in the re

search and development spectrum to evaluate a particular 

project. They should not be used by themselves but should 

be used in combination with the qualitative criteria pre

viously discussed. In addition to these methods, many com

panies have devised their own quantitative procedures for 

determining the utility of their projects. 

Adolph Matz, Othel J. Curry, and George V/. Frank, Cost 
Accounting (4th ed.; Cincinnati, Ohio: South-Western Pub
lishing Company, 1967), p. 888. 
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The Index of Research Effectiveness^"^ 

The Texas Instruments Company has developed a procedure 

utilizing an Index of Research Effectiveness. Four subin-

dices are constructed which are multiplied together to 

yield the Index of Research Effectiveness. If, when multi

plied together, these four indices exceed the value of 1, 

then the project is considered worthwhile. Once again, this 

method is predicated on considerable subjective estimation. 

The four subindices which are used to calculate the final 

index are as follows: 

Index of return on R&D = — ^ — N e t profit 
25 (R&D costs) 

Index of return on assets = Net profit 
0.135 (assets) 

Index of dollar volume = ^g'^^^tT^'^'^^^^^y^f"^ 
Total billings/25 

Index of market capture = Additional billings 
^ Total available market/2 

These indexes are computed on the following assumptions: 

(1) the net profit during the life of the resulting project 

should be at least 25 times as great as the research and 

development costs of the project; (2) the net profit from 

the project must exceed 13.5 percent of the assets; (3) the 

project should result in a 4 percent increase in the annual 

44 
G. K. Teal, "Selecting Worthwhile Projects," in 

American Management Association Report No. 69 (New York: 
American Management Association, 1962), pp. 12-22. 
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total billings; (4) the project should capture at least one-

half of the total available market. Overall, the method is 

premised on the assumption that research and development 

expenditures should result in a much greater return on in

vestment than company expenditures for other projects. 

Summary 

Research and development efforts are difficult to plan 

from the financial standpoint. By using a combination of 

objective methods based upon subjective estimates, the total 

research and development appropriation can be determined 

with a certain degree of propriety. The annual budget must 

be constructed by a coordinated effort on the part of all 

segments and levels of the organization. Once determined, 

this overall budget not only serves the purpose of assisting 

management in its attempt to direct research and development 

activity toward general corporate business purposes, but also 

provides a guideline for the measurement, evaluation, and 

control of these efforts. 



CHAPTER IV 

CONTROLLING RESEA^.RCH AND 

DEVELOPMENT EXPENDITURES 

Introduction 

Budgeting is the physical result of the planning 
which precedes the actual budget preparation. 
Financial control is not, and the "not" should 
be emphasized, an element of direct control of 
any research operation. Only the research v/orker 
can control research. Budgeting and financial 
measurements are simply tools v/hich assist man
agement in making "go—no go" decisions as to the 
undertaking, continuation, or termination of re
search projects.1 

After top management, through a coordinated functional 

effort, delineates a target figure for the annual research 

and development appropriation, decisions are made relative 

to v/hich projects shall be continued, v/hich shall be initi

ated, and which shall be terminated. The next step in the 

budgeting process is to develop detailed project, program, 

and organizational budgets. Since the detailed budgets serve 

as a basis for cost control procedures, a more meaningful 

discussion can be achieved by describing the cost components 

and cost accumulation procedures relative to research and 

development expenditures. 

Cost accumulation procedures should parallel budgeting 

procedures so as to insure a basis for comparing actual 

Slowter, op. cit., p. 17. 

76 
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expenditures with those planned or anticipated. Further

more, these costs should be accumulated in such a manner as 

to provide the basis for periodic reports which will satisfy 

the needs of various levels throughout the organization. 

The purpose of this chapter is to discuss the utility of 

cost control procedures as applied to research and develop

ment activities and to outline accum.ulation procedures for 

these costs. Cost reports and their analysis will then be 

discussed in the following chapter. 

The Usefulness of the Research and Development 
Budget as a Cost Control Device 

It has been mentioned earlier that the research and 

development budget is an invaluable aid in planning these 

activities; however, its utility as a cost control device 

has been questioned. The term "budget" in this discussion 

refers primarily to detailed budgets, those constructed for 

projects, programs, and organizations, rather than to the 

overall budget. 

James Brian Quinn conducted a survey in 19 56 in v/hich 

he held in-depth interviews with sixty top research, finan

cial, and operating executives in some of the largest phar

maceutical, chemical, and electrical concerns in the United 

States. In 19 56 these sixty companies expended one-fourth 

of the total funds spent on non-government supported indus

trial research. He found that not a single operating manager 
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in any of these companies considered the research and de

velopment budget as being useful as a standard with which 

to measure the effectiveness or efficiency of the program. 

Writing in 19 68, Quinn still felt that the budget was of 

little use for control purposes, particularly with respect 
3 

to basic and applied research. 

Activities situated in the upper portion of the research 

and development spectrum are more amenable to both planning 

and cost control procedures. This is due primarily to the 

programmatic nature of the development phases, particularly 

with respect to new-product development and product improve

ment. 

Limitations of the Research and 
Development Budget as a Control 
Device for Progress Measurement 

Because of the difficulty of measuring the intangible 

outputs of research and development efforts, the utility of 

using the budget as a progress measurement device is severely 

limited. As a result of the imposition of this constraint 

upon the research and development budget, it has been found 

that the application of standards for measuring outputs to 

facilitate control is for the most part impractical. 

2 
Quinn, "A Study of the Usefulness of Research and De

velopment Budgets," op. cit., pp. 79-84. 
3 
Quinn, "Budgeting for Research," op. cit., p. 358. 
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Limitations imposed by the difficulty of output mea

surement.—Inputs of research and development efforts are 

relatively easy to measure because it is possible to deter

mine labor, material, and overhead expenses. Research and 

development outputs, being for the most part intangible, 

are not susceptible to quantitative measurement. Therefore, 

it is one matter to be able to keep v/ithin the cost limits 

of a budget but quite another to determine if the company 

is progressing toward success and profitability with respect 

4 
to research and development projects. Technical success 

is the goal of the research and development program; techni

cal progress and dollars expended are two different matters. 

Accounting can accumulate the costs of particular proj

ects and departments, but the evaluation of research and 

development progress toward objectives must be made by tech

nical personnel. Project budgets measure effort progress, 

not technical progress. Technical progress must be evalu

ated in terms of quality and this evaluation is primarily 

subjective in nature. Therefore, the comparison of actual 

costs with budgeted costs provides little or no information 

with respect to this type of progress: 

Once the budgeted program is underway, the usual 
actual versus budget comparisons have little 
utility as measures of research efficiency or 
effectiveness. Goals are difficult to define 

Reeves, op. cit., p. 141. 
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and attainment of goals cannot alv/ays be objec
tively established. Estimated time and material 
expenditures required to accomplish even concrete 
project goals are extremely tenuous and compari
son with these inaccurate standards should be 
performed v/ith exceeding care. . . . 

The adequacy of research output and the effi
ciency of output are measured by a pyramid of 
subjective management judgments. Neither oper
ating nor research managers rely on cost account
ing for these measures. VJhile these judgments 
are admittedly subjective and are not summable 
into a single measure of the effectiveness of 
research and development, they are perhaps the 
most satisfactory currently available techniques 
for appraising and controlling research output.^ 

The difficulty of applying standards to measure research 

and development progress.--A standard cost, as applied to 

the manufacturing operation, is a predetermined cost; it is 

a cost that should be attained under efficient operations. 

Standard costs have been applied extensively in manufactur

ing and to a considerable extent to other activities, par

ticularly distribution costs. These activities differ from 

research and development activities in that they are of a 

repetitive nature. The budget facilitates the comparison 

of actual costs with these predetermined standards in these 

type of activities. 

It is for this reason, the inability to develop pre

determined standards for research and development activities, 

that the budget possesses a minimal degree of utility v/ith 

Quinn, "A Study of the Usefulness of Research and De
velopment Budgets," op. cit., p. 90. 
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respect to the measurement of technical progress.^ Account

ing and research administrators have attempted to develop 

standards for use in the budgetary control of research and 

development activities. Bases such as cost per man-hour of 

supplies, tests per month, and formulas developed per mian-

week have been tried. Thus far they have met with little 
n 

success in their application. 

The development of standards to control basic and ap

plied research efforts has met v/ith no success whatsoever. 

Hov/ever, at the upper end of the research and development 

spectrum., particularly with respect to nev/-product develop

ment and product im.provement, some industries have been 

able to apply standards on a limited basis with some success. 

This is due to the fact that these phases of the spectrum 

have characteristics that are amenable to the application 

of engineering standards, performance criteria, and other 

realistic measurements; and to the fact that there is a 

greater appreciation of goals on the part of engineers in 
o 

these phases of activity. 

r 

Harold D. Sasaki, "Planning and Controlling Research 
and Development Costs," Management Accounting, L (May, 19 69), 
46-47. 

7 
Shaffer, op. cit., p. 40. 

o 

McFadden, "Industrial Research Must Be Planned and 
Controlled," op. cit., p. 529. 
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The Benefits and Purposes of the 
Research and Development Budget 
as a Cost Control Device 

Despite the fact that the research and development bud

get is considered as having minimal utility as a control 

device, almost all industries use them to some degree to 

control research and development expenditures. The primary 

benefit derived from using the budget for purposes of con

trol in the research and development function is that it 

affords management a basis for making decisions with respect 

to dropping, expanding, or initiating projects or programs. 

It is beneficial as a funds control device showing manage

ment where funds are being applied appropriately, exces

sively, or insufficiently. When management notes these 

conditions of funds application, it still does not know 

whether progress is being made on a particular project. 

However, it does alert management to make inquiries to de

termine the reasons for unusual budgetary deviations. By 

exposing these possible areas of danger, organization man

agement can then, through coordinated financial and research 

management analysis, attempt to determine if a program is 

producing what it should be and if it is doing so effi-

ciently. 

There are several objectives of a cost control system. 

Sasaki, op. cit., p. 46. 
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First, it helps to keep the total expense within tlie total 

appropriation limit and, therefore, is intended to aid 

management in the control of funds. It also helps to guide 

management in the regulation of project costs and in effect

ing cost reductions where necessary, resulting in helping 

to keep research and development management cost-conscious. 

Finally, it aids in the correlation of cost accuiTiulation 

and budget preparation. 

Furthermore, a cost accounting system designed to con

trol research and development activities tells management 

how much was spent on these activities, who spent it, for 

what the funds were expended, and to which segments of the 

effort the funds were applied. Thus, despite the fact 

that research and development budgets are not useful in the 

same manner that they are as applied to areas such as manu

facturing and distribution, they do serve several purposes 

and result in significant benefits. 

The most effective control of research and development 

costs perhaps results from the planning that goes into each 

Alexander J. Gallantier, "Project Costing in a Re
search Laboratory," N.A.C.A. Bulletin, XXXVIII (September, 
1955) , 30. 

Walter B. McFarland, "Research Cost Accounting and 
the Control," in Handbook of Industrial Engineering Manage-
ment, ed. by Carl Heyel (2nd ed,; Nev/ York: Reinhold Book 
Corporation, 1968), p. 388. 
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12 particular project. If projects are carefully planned, 

control becomes a secondary consideration. 

Accumulating Research and Development Costs 

Generally, the cost accumulation system employed should 

provide a basis for the preparation of reports to be period

ically used by various levels of management within the orga

nization. They should also be prepared in a manner which 

facilitates the preparation and analysis of budgets. Within 

industry, there is significant diversity with respect to the 

specific cost accumulation methods utilized. Each company 

must therefore develop a system which will satisfy its par

ticular needs. It is the intent of this discussion to pro

vide some general considerations regarding the composition 

of research and development costs and a general system for 

accumulating them. 

The Composition of Research and 
Development Costs 

Direct costs are those which can be directly identified 

with a particular project, program, or segment of the re

search and development organization. Indirect costs, or 

overhead, are those which cannot be directly identified with 

any particular project, program, or segment of the 

•'•̂ F. Guy Melanson, "Controlling Research and Develop
ment Expenditures to Profitability," N.A.A. Bulletin, XXXVIII 
(August, 1957), 1510. 
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organization and, therefore, must be distributed to these 

activities by some predetermined formula. Controllable 

costs are those v/hich can be controlled at some level in 

the research and development organization, such as by proj

ect engineers, group leaders, department managers, or even 

the research and development manager himself. 

Direct costs.—The primary costs that can be directly 

identified with projects or segments of the organization are 

labor costs of scientific and engineering personnel. This 

cost includes both base salary and overtime compensation. 

In addition, it should normally include fringe benefits, 

including vacations, holidays, pension plan contributions, 

hospitalization plans, awards, and unemployment and social 

security taxes. These fringe benefit costs range between 

approximately 20 and 30 percent of salary. 

Materials and supplies are direct costs which include 

such items as chemicals, electronic components, log books, 

expendable construction material, and num.erous other items. 

Other direct cost:s may include those relating to authorship 

of technical papers, attendance at technical meetings and 

seminars, travel, communications, subscriptions, and dues. 

Equipment of a specialized nature which is to be utilized 

in connection v/ith particular projects or segments of the 

organization can be directly identified with these activi

ties . 
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Finally, direct costs normally include those charges 

for technical services such as supplies by analytical 

laboratories, machine shops, or physical testing facilities, 

and such administrative support activities as typing, re

port writing, and drafting. 

Indirect costs.--These costs are generally the result 

of many necessary support activities and aids. They are 

composed of both general overhead and laboratory overhead. 

General overhead includes those costs which are applicable 

to the entire organization; laboratory overhead includes 

those which are applicable to the research and development 

organization. They include such items as pov/er, water, 

heat, insurance, depreciation, and various administrative 

expenses. 

Controllable costs.--The determination of which costs 

are controllable and which are not depends upon which level 

of the organization is being considered. Generally, direct 

costs are controllable v/hereas indirect costs are not. The 

purchase of equipment which will benefit several programs 

within an entire department is controllable by the depart

ment manager but is normally beyond the control of the proj

ect engineer. Some costs are normally beyond the control 

of the entire research and development organization, such 

as insurance on laboratory facilities. This cost is normally 

controllable at the top management level. 
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Determining the proper cost classification.—For pur

poses of accumulating and reporting research and development 

costs, classifying them as direct, indirect, or controllable 

places these costs into manageable components. There is 

seldom any attempt to separate research and development 

costs into fixed and variable classifications. The indirect 

cost of these activities normally are fixed in nature. Vari

able costs are those which vary with volume or output. 

These are used extensively in classifying costs in the manu

facturing and marketing areas, but have little appropriate

ness when applied to research and development costs because 

of the nature of these costs. 

There is no set rule to determine whether a cost is 

direct or indirect. The classification depends on managerial 

needs v/ithin the particular company and on v/hether a cost 

can be directly associated with a particular project or seg

ment. Depreciation normally is considered to be a fixed 

expense, a part of overhead, which is allocated on some ar

bitrary distribution basis to all segments of the organiza

tion. However, if a particular piece of equipment was 

purchased for a particular project, the depreciation expense 

should be considered a direct cost of that project. Thus 

each major capital expenditure must be carefully analyzed 

to determine whether it can be directly charged to any par

ticular project or segment of the organization. 
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Many companies include fringe benefits costs in the 

overhead pool and consider them to be uncontrollable; how

ever, many companies feel tliat they are more properly iden

tified directly with particular activities and are, there

fore, controllable. Attendance at a technical meeting by 

several scientists or engineers might benefit tlie entire 

department or might benefit only a particular project or 

program. The important factor to consider is that when 

costs can be directly charged to a particular project or 

segment of activity, it will be easier to control the costs 

of these activities. 

Therefore, an attempt should be made to minimize allo

cation of indirect costs v/here possible in order to estab

lish responsibility at various levels throughout the organi

zation for cost generation. Deciding which costs are 

controllable requires careful analysis just as is necessary 

in the direct-indirect relationship. For instance, if a 

particular project engineer has the authority to request 

the amount of technical support needed, then he should be 

held responsible for control of costs related to these ac

tivities . 

Research and Development 
Cost Accumulation 

Most companies find it preferable to divide the re

search and development organization into cost centers either 
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by segments, projects, programs, or by any other division 

which satisfies its purposes. Those costs which are to be 

charged directly to each cost center are normally determined 

by the accounting department affording due recognition to 

the needs of the research and development organization. 

Each cost center comprises a unit of activity v/hich is to 

be held responsible for direct costs which are accumulated. 

The pattern of establishing responsibility centers and 

charging costs to them vary significantly within industry. 

Normally costs centers are established for at least projects 

and segments. Project managers are normally held responsible 

for all direct costs. General overhead normally is not allo

cated to projects but laboratory overhead often is. Cost 

centers by segments are in most instances established on 

the basis of departments which are shov/n on the organization 

chart. Supervisors of these departments are held responsible 

for all direct charges and both general and laboratory over

head are allocated to them. Many organizations also collect 

costs by programs encompassing many projects in a similar 

area of endeavor. 

Various companies use different types of methods for 

controlling research and development expenditures. Many use 

a "standard costing method." This is not to be confused 

with standard costing which utilizes predetermined standards 

in the manufacturing operation. Under this system all 
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direct charges are assigned to projects or departments. 

Labor is not charged to these areas on the basis of actual 

cost incurred but is charged on an average hourly rate de

termined for each project or department. Hours charged to 

each area are multiplied by this average factor to determine 

the direct labor cost. The rate is used for the entire 

13 year. 

Controlling the Indirect Costs 
of Research and Development 

The control of indirect costs of research and develop

ment present significant problems to management just as they 

do with respect to other functional operations such as manu

facturing and distribution. Direct charges associated with 

labor, equipment, and other items can normally be rather 

accurately determined and appropriately assigned. Allocating 

overhead creates problems in management's attempt to control 

costs because this group of expenditures can only be dis

tributed on some arbitrary basis. Management should attempt 

to directly assign as much of the total expense as is pos

sible in order to attempt to control expenditures. The lov/er 

the overhead rate, the more equitable the total cost alloca-

14 tion tends to be. 

13 
Alexander J. Gallantier, "Accounting Reports on Re

search and Development," Management Accounting, XLIX (Novem
ber, 1967), 9-10. 

Slowter, op. cit., p. 18. 
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Overhead should not be allocated in order to establish 

responsibility for control of these costs. Rather, they 

should be allocated to projects, programs, or segments in 

order to remind supervisory personnel associated v/ith tliese 

activities of the funds required to support their efforts. 

In this way, allocating these costs can be extremely useful. 

Also, it is often necessary to allocate overhead on particu

lar projects in order to determine contract prices for these 

. ^ 15 projects. 

The extent of overhead allocation varies v/ithin indus

try. Some companies charge no overhead to research and 

development activities; some charge plant overhead incurred 

at a particular physical location but do not charge central 

office overhead; others charge all overhead to research and 

development. Also, many companies allocate certain types 

of overhead only to the department or organization level, 

while others charge various types of overhead as far as the 

project level. 

Principally, overhead is allocated on the basis of per

cent of salary and wages, percent of gross costs, hours of 

Staff time, or space occupied. The company should allo

cate indirect expenses on the most equitable basis that it 

1 5 
Quinn, "Control of Research and Development Costs,'' 

op. cit., p. 57. 
1 c 
Slowter, loc. cit. 
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can develop. For example, power and water might be allo

cated on the basis of meter readings, insurance on the basis 

of investment and square footage occupied, and administrative 

services on the basis of the number of professional scien-

17 tific and engineering personnel. Companies should attempt 

to allocate these expenses on a basis which will facilitate 

their control. 

The Cornell Laboratory 
Three Pool Approach 

Recognizing that the control of indirect costs is neces

sary in the research and development function, the Cornell 

Aeronautical Laboratory at Buffalo, New York developed an 

approach which they feel significantly improved their con-

18 trol efforts in this area. In the past, the laboratory 

had collected all indirect costs in one overhead pool and 

then allocated these to projects or segments on the basis of 

direct labor hours. Their overhead rate was considered to 

be relatively high, consisting of 47 percent of total re

search and development costs. Under the single pool system 

the overhead rate in 19 60 was 180.1 percent of direct labor 

charges. 

Donald H. Colby, "Practical Budgeting Control of Re
search and Development Costs," N.A.A. Bulletin, XL (Septem
ber, 1958), 60. 

"'•̂ Henry A. Moffitt, "Controlling Indirect Costs of Re
search and Development," The Controller, XXX (October, 1962), 
486-91. 
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Because of the relatively high percentage of overhead 

costs, it was the opinion of the laboratory administrators 

that many costs which were considered overhead were actually 

direct costs and could be controllable at defined levels. 

Of the total indirect costs incurred in 19 60, 72 percent was 

attributable to technical departm.ents and 28 percent to ad

ministrative departments. Thus, it v/as apparent that con

trols needed to be applied to the technical departments. 

Total overhead was divided into three separate pools. 

Pool one consisted of direct labor plus fringe benefits 

based on 20 percent of actual labor costs incurred. Pool 

two consisted of indirect technical expenses, such as those 

incurred for technical publications, and general overhead 

items such as depreciation, indirect materials, travel, and 

communication. These were distributed on the basis of di

rect labor plus fringe benefit costs incurred. In the third 

pool, all management and administrative services expenses, 

including labor and fringe benefit costs of the administra

tive departments were collected. These departments included 

Executive Contracts, Finance and Accounting, Administrative 

Services, Personnel, and Security. These costs were allo

cated on the basis of total technical performance costs. 

As indicated in Exhibit 4, the separation of overhead 

costs into these three pools resulted in overhead rates based 

on direct labor costs of 19.8 percent, 91.5 percent, and 
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CORNELL AERONAUTICAL LABORATORY, INC 

SCHEDULE OF OPERATING COSTS 

(Thousands of Dollars) 

SINGLE POOL SYSTEM 

Direct Labor 
Overhead 
Direct Charges 

Grand Total Operating Costs 

$3,707 
6,678 
3,840 

$14,225 

180.1 

THREE POOL SYSTEM 

Pool One 

Direct Labor 
Salaries and Wages 
Applicable Fringes 

Total Direct Labor 

$3,707 
734 

$ 4 , 4 4 1 
19.8% 

P o o l Tv/o 

I n d i r e c t T e c h n i c a l Expense 
Labor 
General Overhead 

Total Indirect Technical Expense 
Total Direct Charges 

Technical Performance Costs 

$2,705 
1,361 

4,066 
3,840 

$12,347 

91.5% 

Pool Three 

Management and Administrative Expense 
Labor $1,376 
General Overhead ^Q^ 

Total Management and Admin. Expense 1,878 

Grand Total Operating Costs $14,225 

15.2% 

Source: Henry K. Moffitt, "Controlling Indirect Costs of 
Research and Development," The Controller, XXX 
(October, 1962), p. 489. 
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15.2 percent in each of the three pools respectively. This 

resulted in a decrease from a rate of 180.1 percent in one 

unmanageable pool to a rate of 126.5 percent in three more 

manageable pools. It reflected that many of the costs 

formerly considered to be overhead items and uncontrollable 

at various levels throughout the organization could in fact 

be controlled. Furthermore, it encouraged cost-consciousness 

with respect to these costs and placed responsibility on the 

persons v/ho were generating them. 

The Mobil Research Corporation 
Actual Costing Approach 

In 19 67 the Mobil Research Corporation initiated an 

actual costing system. Instead of using average rates to 

record direct labor costs, these v/ere recorded on the basis 

of actual rates plus fringe benefit costs. At the time, 

fringe benefit costs were calculated on the basis of 19 per

cent of direct labor. After these charges have been accumu

lated along with other direct charges relating to miaterials, 

equipment, and other items, overhead is distributed in a 

19 
manner which they feel facilitates its control. 

Overhead costs are divided into two parts, group over

head and laboratory overhead. Group overhead includes all 

those costs which are directly assignable to a particular 

Gallantier, "Accounting Reports on Research and De
velopment," op. cit., pp. 9-20. 
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functional department but v/hich cannot be directly identified 

to any specific project. These costs are then distributed to 

various projects within the department on the basis of pay

roll cost of each particular project. Laboratory overhead 

includes all administrative and technical support necessary 

to aid the various departments. These include such activi

ties as engineering design, accounting, shops, cafeteria, 

employee relations, and technical information, as v/ell as 

such general expenses as depreciation, taxes, and insurance. 

These costs are distributed to the various departments on 

the basis of the percentage of total payroll costs in that 

particular department. These allocation procedures are felt 

to be justified on the premise that more people require more 

supervision and administrative support. 

Mobil feels that the prim.ary value of the actual cost

ing system lies in its ability to separate controllable and 

uncontrollable cost elements. With respect to individual 

projects, it reflects the direct manpower costs; the value 

of assisting services; the cost of materials, supplies and 

other required items; as well as the value of group and 

laboratory overhead necessary to support each project. 

These are but two examples of how industry attempts to 

allocate indirect costs incurred by the research and de

velopment organization. Many others have been used in 

industry and each company, dependent upon its particular 
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characteristics, must strive to develop procedures which v/ill 

properly control these necessary expenditures. 

Project, Program, and Organizational Budgets 

After the company has determined its overall annual re

search and development appropriation and has defined those 

projects which it wishes to undertake during the fiscal 

period in question, it then becomes necessary for detailed 

budgets to be constructed. Normally, project budgets are 

prepared, these are consolidated into program budgets, and 

these budgets are then consolidated into the overall budget. 

In addition, it is necessary to prepare organizational bud

gets to facilitate the control of various departments within 

the research and development organization. All of the de

tailed budgets prepared are designed to establish cost 

responsibility at various levels throughout the organization. 

Now that the budget as a control device has been discussed 

in conjunction with the various methods of accumulating re

search and development costs, a brief description of each of 

these budgets can be provided. 

Project budgets.--The methods of constructing project 

budgets vary greatly within industry. Man-hour schedules 

are prepared and converted to dollar amounts after the 

labor rate has been determined. In more advanced stages 

of the research and development spectrum, actual rates may 
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be used. Because of the nature of the personnel involved 

in basic and applied reserach, it may be necessary to apply 

a predetermined average rate. Some companies do not expand 

the budget beyond estimates v/ith respect to labor, consider

ing material and equipment expense to be relatively minor 

and not worthy of detailed estimation. Hov/ever, other com

panies estimate these expenses, particularly when they might 

be substantial in relation to the particular project. After 

all of these estimates have been formulated, it is then 

necessary to construct estimates of any other direct charges 

that might be incurred by the project. 

Few companies allocate overhead expenses to particular 

projects unless the work is being performed specifically 

20 
for an outside organization. Generally, the more advanced 

the stage of research and development the more detail that 

is supplied in the budget estimate. 

Program budgets.--These budgets consolidate a number of 

projects engaged in a similar area of activity. They simply 

combine personnel, material, and overhead estimates. Pro

gram budgets are primarily utilized in the basic and applied 

research stages because individual projects cannot be read

ily defined and it is extremely difficult to estimate costs 

in these phases for small units of effort. 

20 
Quinn, "Budgeting for Research," op. cit., p. 374. 
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Organizational budgets.—Several years ago the organi

zational budget was the only detailed subdivision of the 

annual budget. Today, hov/ever, in order to control costs 

effectively, the project and program budgets have received 

equal attention. The organizational budget is a summary of 

all estimates for labor, material, and overhead for a par

ticular department within the research and development 

organization in order to establish control responsibility 

for the expenditures involved. Organizational budgets 

normally include estimates of all overhead despite the fact 

that these costs are not controllable by the organization. 

The budgeting and cost accumulation procedures are 

developed on a parallel basis in order to facilitate the 

comparison of actual expenditures v/ith those estimated and 

anticipated. After periodic reports have been prepared 

from cost accumulation records, they can then be compared 

with appropriate budget estimates. A detailed explanation 

of analyzing variances with respect to research and develop

ment activities is provided tov/ard the end of the following 

chapter. 

The Milepost Approach to Control of 
Research and Development Projects 

In addition to the cost control procedures thus far 

discussed, most industries have employed various metliods 

such as PERT (Program Evaluation and Review Technique) to 
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help control the progress of research and development activ

ities. A discussion of these various procedures is beyond 

the scope of this study. The milepost approach has been sug

gested as a possible means of controlling labor costs, the 

most significant expense in research and development activ-

21 

ities. This approach has apparently been used to a lim

ited extent in industry. It is most appropriately applied 

to such activities as new-product development and product 

improvement, but it can be applied to basic research. It 

is most suitable for controlling large projects. 

Each milepost is a segment of a project v/here physical 

accomplishment can be indicated. Each should lend itself 

to analysis by engineering functions as well as to estima

tion and scheduling in terms of labor hours and in terms of 

time. When trying to develop a schedule the project engi

neer outlines the project in terms of mileposts and in terms 

of direct labor hours. For example, on a particular proj

ect five mileposts might be defined: product specification, 

mechanical layout, preliminary drav/ings and test procedures, 

prototype assembly and testing, and final drawings. A num

ber of different functional engineering groups can be in

cluded in the schedule. 

Harry J. Kraig, "The Milepost Approach to Control of 
Research and Development Costs," N.A.A. Bulletin, XLI (Janu
ary, 1960), 41-56. 
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A schedule establishes the functional and project flow 

information with milepost completion dates. A milepost 

budget is therefore developed in terms of hours and dollars 

for each functional engineering group involved. For ex

ample, the first milepost might involve 30 0 hours and re

quire 5 days. Therefore, in our example product specifica

tions should be completed in 5 days using 300 man-hours. 

One or more engineering functions may be included in the 

300 man-hours. Electrical engineering may require 150 hours, 

mechanical engineering 100 hours, and systems engineering 

50 hours. This number of hours requires a certain amount of 

cost. Thus, by comparing costs incurred and hours expended 

with anticipated technical progress, an evaluation can be 

made with respect to the progress of the project. Variance 

analysis of this approach contrasted with that of other tra

ditional methods is discussed in the following chapter. 

Summary 

Project, program, and organizational budgets can be 

extremely useful in controlling funds expended for research 

and development activities. These budgets, however, offer 

management only a minimal degree of assistance in evaluating 

technical progress on particular projects or programs. Meth

ods for accumulating costs, particularly with respect to 

overhead allocation, vary significantly within industry. 

Therefore, each particular company must decide v/hich approach 
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will give it the greatest assistance in controlling research 

and development expenditures. Budget estimates and cost 

accumulation procedures must be periodically compared to 

assist management in controlling the research and develop

ment effort. To facilitate this comparison, reports must 

be devised to satisfy the information needs of all manage

ment levels required to make decisions with respect to re

search and development activities. 



CHAPTER V 

THE PREPARATION AND ANALYSIS OF RESEARCH 

AND DEVELOPMENT COST CONTROL REPORTS 

Introduction 

The important principle to bear in mind v/hen de
veloping a financial report is to motivate man-
agement--that is, to help the right people to 
make the right decision at the right time.^ 

Cost control reports of research and development activi

ties should provide a foundation for future planning and 

budgeting. The planning and control cycle begins with the 

preparation of detailed project, program, and organizational 

budgets. As the budget period progresses, costs are re

corded and accumulated. At periodic intervals, reports are 

prepared from these records and circulated to various mana

gerial levels throughout the organization. These reports 

are then analyzed and decisions can be made with respect to 

various aspects of the research and development program. 

Information obtained from these reports serves as the basis 

for future planning and budgeting and the cycle is repeated. 

In the discussion that follows, some basic requirements 

of research and development cost control reports will be 

described. Following this discussion, the difficulties of 

Gallantier, "Accounting Reports on Research and Devel' 
opment," op. cit., p. 20. 
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analyzing variances reflected in these reports will be 

examined. 

Designing Reports to Satisfy 
Various Information Needs 

Basic Requirements of Research and 
Development Cost Control Reports 

To be effective, internal management reports should be 

useful, timely, and understandable. These requirements are 

not solely restricted to the research and development func

tion but apply to all functional areas of the organization. 

When preparing these reports it is important to keep in mind 

that internal cost control reports are intended to be inter

pretive and are not intended to be precise accounting finan-

2 

cial statements. Internal cost reports relative to the 

research and development activity are necessary to facilitate 

control of both technical progress and funds expended; there

fore, they must be designed to aid the individuals who use 

them. 

To be useful these reports should be prepared in as much 

detail as the budget covering the same range of activity. 

Reports prepared in this manner facilitate comparison of 

actual expenses with those that were anticipated. To be 

most effective, controllable and uncontrollable cost elements 

Howard W. Dicke, "Management Accounting for Research 
and Development Projects," Management Accounting, L (May, 
1969), 42. 
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should be separated. Responsible individuals can then de

termine where improvement can be made with respect to cost 

elements within their control. 

In order to facilitate managerial control, three basic 

principles should underlie the preparation of research and 

development cost control reports. First, every individual 

who is responsible for a section or activity needs informa

tion. Reports should, therefore, be prepared for anyone 

who is assigned funds and the responsibility for their use. 

Second, the information furnished in the report to a par

ticular individual should be related to information furnished 

to his superiors and to his subordinates. Information con

tained in reports should be related to all levels throughout 

the organization or else it tends to become meaningless be

cause of its isolated nature. Finally, the various levels 

within the organization should be furnished information only 

to the extent necessary; reports should not be burdened v/ith 

extraneous information serving no purpose to the person using 

them. 

Reports serving as a basis for decision making must be 

timely. When management is attempting to decide the fate of 

various projects v/ithin tlie research and development organi

zation reports regarding the progress of these projects 

Villers, op. cit., p. 88. 
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should be circulated as soon as possible. Often there is a 

lag between the time of the monthly accounting closing pro

cess and the preparation and distribution of cost control 

reports. 

In order to shorten this period of time, some companies 

have set up separate sections independent of accounting and 

finance which concentrate solely on project budgeting, re

porting, and controlling research and development activities. 

Other companies have developed short-cut approaches to pro

vide quickly trend cost figures. Data processing equipment 

is used and these trend figures can be made available im

mediately at the end of the reporting period. Since labor 

is the most significant cost in research and development 

activities, recorded man-hours can be obtained from project 

timecards and multiplied by an average salary rate in order 

to yield a quick approximation or trend figure. 

Another requirement of a good reporting system is that 

the reports prepared should be understandable. Reports pre

pared for financially oriented individuals should not be 

burdened with scientific and technical information; reports 

prepared for research and development department managers 

should not be burdened with an excessive amount of cost 

figures. Generally, columns of tabular figures have little 

4 
Dicke, op. cit., p. 41. 
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meaning to technical personnel. Therefore, many companies 

use graphical reports which are more readily acceptable and 

understandable to engineering and scientific personnel. 

Reporting requirements should not significantly in

fringe upon the time of scientific and engineering personnel. 

Time reports are normally required weekly, although many com

panies prepare them less often. Research and development 

personnel should be primarily responsible for recording only 

the hours they have worked and the project to which their 

effort has been applied. All computations should either be 

performed by administrative personnel of the department or 

by the accounting department. In order to insure that the 

proper control is maintained, research and development per

sonnel should be responsible for reporting their time, but 

not to the point where it hinders their technical pursuits. 

It has been suggested that in order to obtain a successful 

balance between the over-under control problem, technical 

personnel be responsible for reporting at least 80 percent 

5 
of their time. 

Normally, the accounting department v/ill prepare the cost 

reports unless combined technical progress and cost reports 

are used. Some companies feel that the individual research 

and development department should prepare the entire 

5 
Sasaki, op. cit., p. 47. 
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department report because of the continual changes in proj

ects in these departments. They feel that for this reason 

the accounting department's reporting of these costs is 

impractical; therefore, each individual departn^ent should 

maintain its own independent financial planning and report-

6 
m g system. 

Periodic progress reporting of various projects in the 

research and development department benefits all managerial 

levels of the organization. These reports should include 

descriptions of accomplishments to date; recomraendations to 

terminate, accelerate, or proceed as planned; the amount of 

funds expended during the period, year, and the project life; 

and any unanticipated needs now considered necessary v/ith 
7 

respect to staffing, materials, or other items. These 

requirements are particularly appropriate when combined 

technical progress and cost control reports are utilized. 

Cost reports are beneficial because they indicate the 

progress of particular projects with respect to the appro

priation which has been expended. Also, they reflect ex

penses by classification which indicates to management what 

type of costs are being incurred. 

^D. B. Gauss, Jr., "Reporting Departmental Costs of Re
search Projects," N.A.A. Bulletin, XL (September, 19 58), 32. 

7 
McLaughlin, op. cit., p. 7. 

o 

McLaughlin, op. cit. , pp. 398-99. 
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Satisfying Various Information Needs 

Different levels of the organization have different 

needs for information. Top management is concerned with 

the overall program and should be supplied a summarized re

port of the entire research and development operation. 

Research and development directors require a summary of the 

operations of their organization but should require it in 

more detail than top management. Department heads should 

be provided with summary reports in more detail and with 

information related only to operations under their control. 

Detailed information with respect to a project should be 

provided periodically to the project engineer. 

The "pyramid system" is a useful approach to satisfying 

individual information needs of various managerial levels. 

This system integrates all reports of the organization. The 

system recognizes that reports containing too much informa

tion are normally ignored or misunderstood; reports contain

ing too little information leave too many gaps causing a loss 

of control. The bottom level of the pyramid should be fur

nished reports which include all details. Reports to the 

second level should contain only the totals of the first level; 

reports to the third level should contain only the totals of 

the second level. At the top of the pyramid, the report is 

9 
simply a summary of the overall operation. 

9 
Villers, op. cit., pp. 88-89. 
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Top management reports should include information that 

displays the scope, emphasis, and general trend of both the 

program to date and the program anticipated in the future. 

Top management should also be provided with information re

flecting the extent that the program is satisfying the com

pany's needs. Specifically, it requires information with 

respect to where funds are being spent. It needs informa

tion of this nature in order to determine if funds are being 

expended on the proper projects; if funds are being applied 

in the best scientific areas commensurate with the company's 

commercial objectives; if more or less money should be spent 

on research and developmient; and if space, facilities, and 

talents are being used most efficiently to accomplish de

sired benefits. 

Research and development managers, v/hetlier they be 

project managers or department heads, should receive more 

detailed information with respect to man-hours, materials, 

and other items so that they will be in a better position 

to evaluate progress and to improve effort utilization. 

They must be apprised not only of costs expended but also 

of technical progress. 

The primary purpose of the reporting system is to 

James A. McFadden, "New Concepts of Information for 
Management Decisions in Research and Development," N.A.A. 
Bulletin, XL (August, 1959), 21. 
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facilitate control to allow management and supervisory per

sonnel to make appropriate decisions with respect to the 

direction, efficiency, and effectiveness of the prograiTi. 

Each company, therefore, designs its information system to 

supply needed information to the various managerial levels 

which will enable them to make proper evaluations and de

cisions. 

Generally Used Research and Development 
Cost Control Reports 

Reporting practices vary in industry. Most companies 

prepare internal managerial cost control and technical prog

ress reports on research and development activities monthly 

and quarterly. In almost all cases, these reports indicate 

budgeted amounts, costs for the month or quarter, cumulative 

costs for the year, and cumulative costs for the entire proj

ect, if it is a project report. They are prepared for proj

ects, programs, and organizations. The reports usually 

include overhead allocation and many differentiate betv/een 

controllable and uncontrollable expenditures. 

Large companies have so many projects underway at any 

given time that they often combine projects into programs 

in order to avoid a voluminous periodic report. One com

pany, for example, has approximately two thousand projects 

underway at all times. It is felt that it is impossible to 

report periodically on all projects. Therefore, projects 



112 

are grouped as follows: projects are grouped into main or 

basic projects; these main projects are divided into phases; 

each phase is then further divided into shop orders. The 

basic project might be identified as "developing a 22 inch 

rectangular solder glass seal color television tube." 

Phases of the project would include funnel forming, face 

forming, jig design and construction, and gauges. The phase 

"gauges" would then be broken into such component parts as 

"gauge to measure vertical distance from the plane of the 

mast support lugs to the face contour" or "gauge to check 

the distance from the ground to the plane of the mast sup

port lugs." In this way, the alm.ost impossible task of re

porting on all projects is made manageable by concentrating 

11 report efforts on major activities. 

With respect to research and development activities, 

it is not only necessary to report on cost factors but, in 

addition, technical progress must be reported. Some com

panies prefer to use a combined cost control and technical 

progress report whereas others prefer to use technical re

ports prepared by research and development people and finan

cial cost control reports prepared by the accounting depart-

12 
ment. The benefit of the combined report is that time. 

Ellsworth Sherman, "Accounting for a Company Technical 
Center," N.A.A. Bulletin, XXXVIII (August, 1957), 1525-27. 

12 
Hale, op. cit., p. 63. 
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cost, and quality variables can all be put together in one 

report v/hereby tlie person using the report has all informa-

13 
tion integrated. The advantage of using separate reports 

is that the technical director has complete reports on both 

phases rather than a less detailed combined summary report. 

An Engineering Project Progress Report is shown in 

Exhibit 5 on the follov/ing page. This report combines cost 

information with technical project evaluation. An examina

tion of this report enables the user to evaluate both the 

propriety of the project and the status of its related ex

penditures . 

Another useful report is the Project Status Revie:/ 

which is shown in Exhibit 6. This report is not as detailed 

as the Engineering Project Progress Report and is designed 

to provide management witli a quick review of each project 

at periodic intervals. The person preparing the report must 

assign ratings of good, fair, or poor in four categories. 

These categories include cost analysis status, scheduling 

status, technical status, and aberrations status. The 

fourth item, aberrations status, is the current estimate of 

the future of the project v/ith respect to reaching the proj

ect's goal within the budget and at the planned completion 

date. This type of report offers manageirient an opportunity 

13 . 
Dicke, op. cit., p. 43. 
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EXHIBIT 6 

Function 

Cost 
Analysis 
Status 

Good Fair Poor 

Scheduling 
Status 

Good Fair Poor 

Technical 
Status 

Good Fair Poor 

Aberrations 
Status 

Good Fair Poor 

PROJECT STATUS REVIEiV 

Remarks 

Notes: 

Source: Raymond Villers, 
ning and Control _̂  (New York: 
Research Foundation, 19 64), 

Research and Development: Plan-
Executives Financial 

p. 95. 
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to analyze the situation quickly and make decisions with re

spect to specific projects. 

Variance Analysis 

The analysis of variances between budgeted amounts of 

actual amounts of research and development activities poses 

significant and unique problems. Reports are prepared peri

odically showing both budgeted and actual costs incurred, 

but management must be extremely careful in analyzing devia

tions . The discussion in the previous chapter described the 

major differences between measuring output of the research 

and development activity and that of measuring output of 

other functional areas in the organization, particularly 

manufacturing. Variances resulting from research and devel

opment activities do not indicate whether progress is being 

made or not. These variances simply indicate the amount of 

funds that have been expended in comparison with those that 

were budgeted. 

With respect to research and development efforts, an 

"unfavorable" variance could indicate a more favorable sit

uation tlian a "favorable" variance. For example, a black 

variance could arise because of an organization's inability 

to obtain qualified personnel as planned. A red variance 

•^^Villers, op. cit., pp. 94-96. 
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could occur because an organization might have had an oppor

tunity to hire several well-qualified technical personnel 

15 
ahead of schedule. Variances should be carefully explained 

in reports. 

An examination of a few specific variances will hope

fully indicate why budget-actual comparisons in the research 

and development operation differ substantially from that in 

production and manufacturing areas. 

Volume variances.--The volume variance or differences 

between actual overhead expense and overhead absorbed is not 

meaningful with respect to research and development activi

ties. Generally, overhead is allocated on the basis of 

direct labor hours or amount of space occupied. These bases 

of allocation bear no relationship to research and develop

ment output. Therefore, volume variances, no matter how 

computed, afford no indication as to the efficiency of plant 

.̂-j . . . 16 utiliza-cion. 

Efficiency variances.--The only conclusion that can be 

drawn from a comparison between actual and planned labor 

costs is that personnel scheduled for a particular project 

15 
Dearden, op. cit., pp. 24-27. 
Quinn, ''A Study of the Usefulness of Research and 

Development Budgets," op. cit., pp. 84-85. 
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were or were not assigned to it. It does not indicate v/hether 

a change in emphasis in the prograiTi has occurred. ̂ "̂  

Price variances.--Engineers and scientists are unable 

to estimate accurately materials and equipment costs. In 

manufacturing this is not normally the case as production 

managers can estimate requirements rather accurately. Be

cause of the inability to apply standards, the material price 

variance in research and development has little or no mean

ing. The labor price variance normally can be attributed 

to a change in personnel assignments with respect to a par

ticular project. These changes may indicate unexpected com

plications with respect to that particular project. These 

changes may indicate unexpected complications with respect 

to tliat particular project or they may reflect a change in 

emphasis in a particular area of activity. 

Organizational variances.--These variances measure the 

deviations of a particular organization or department from 

the budget. Ability to stay v/ithin a budget does not in 

any way measure technical output and therefore these vari-

19 

ances must also.be carefully analyzed. Budgetary devia

tions indicate only whether funds are being over or under 

-'-̂ Ibid. , pp. 86-87. 

Ibid., p. 87. 

1 9 
-̂ "̂ Ibid. , pp. 87-88. 

http://also.be
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expended. Variance analysis in research and development 

activities differs from that in manufacturing activities 

in that research and development activities are nonrepeti-

tive while manufacturing operations are. The difference 

can be described as follows: 

. . . production schedules can be set and con
trolled by the establishment of labor, material, 
and burden standards for varying volumes and 
that by analytical consideration of deviations 
from these standards, precise, immediate re
medial steps can be taken to assure attainment 
of predetermined goals. Data can be presented 
to production management at frequent intervals 
which will pinpoint trouble areas and indicate 
the control action necessary to rectify the 
variances from the established plan . . . pro
duction management can be supplied with a wealth 
of information which can serve as the motivation 
for planning and control techniques that will 
assure desired production volume, compliance 
with manufacturing expense, budgets and the at
tainment of product line profits.20 

None of the above described characteristics apply to the 

research and development effort. Therefore, variances must 

be carefully scrutinized and thoroughly investigated in 

order to relate technical progress to research and develop

ment expenditures. 

The milepost approach to control of research and devel

opment activities has the advantage of recognizing time lost 

or gained to date on the work accomplished to date. There

fore, it offers some indication as to technical progress. 

20 
McFadden, "New Concepts of Information for Manage

ment Decisions," op. cit., p. 19. 
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The Comparison Project Status Report shown in Exhibit 7 com

pares the milepost approach with two other measurement tech

niques. In the first method (Column 4), the report shows 

the actual hours spent over or under budgeted hours for the 

period. In the second method (Coluran 7), an anticipated per

cent variance is computed for the total project. The mile

post approach utilizing a variance-to-date technique is 

shov7n in Column 8. 

The first method has the weakness of showing a compari

son between only actual and budgeted hours; it does not show 

any relationship between technical progress and v/ork expended 

on a particular project. The anticipated percent variance 

method spreads variance-to-date over the entire project life 

and indicates that the hours lost to date are the only hours 

that v/ill be lost during the remainder of the project's life. 

This technique anticipates perfect accomplishment during the 

remainder of the project's life. The percent variance-to-

date method recognizes time lost or gained only on work 

accomplished to date. 

Summary 

Planning and controlling research and development activ

ities is a continual process. After reports have been pre

pared and variances analyzed, these reports serve as a basis 

for future planning. Each organization, due to its unique 

characteristics, must develop its own internal management 
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reporting format for research and development activities. 

Each company should strive to develop a format which will 

provide management with information necessary to make deci

sions which will lead to the fulfillment of company objec

tives. 



CH?iPTER VI 

SUFiMARY AND CONCLUSION 

The fact that most successful companies are deriving a 

substantial proportion of their profits from products which 

were not even in existence a few years ago is indicative of 

the importance of industrial research and development. Those 

companies which are committed to technological innovation 

are extrem.ely successful. Those technologically innovative 

companies which are committed to planning and controlling 

carefully research and development are the most successful. 

Planning and Controlling 
Res earch and Development 

Research and development activities are essential to 

the growth, profitability, and survival of the industrial 

profit-seeking company. These activities are generally 

recognized as being the most difficult of all functional 

areas of the organization to manage. Despite the inherent 

distinctive characteristics associated with the research 

and development organization, these activities can be 

planned and controlled. Because of the importance of the 

research and development functions, they must be planned 

and controlled if the company is to culminate successfully 

its endeavors. Financial planning and control comprises a 

123 
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most significant portion of the broad area of planning and 

control. 

The Distinctive Nature of 
Research and DevelopmenF~ 

Uncertainty of expected results, accomplishments, and 

benefits distinguishes the research and development function 

from all others v/ithin the company. There is no direct re

lationship between the inputs and outputs of research and 

development. Not only is the outcome of many research and 

development projects unknown but the results of many proj

ects are intangible and not susceptible to exact measurement. 

The success of a research and development project cannot be 

determined until a product is manufactured and introduced 

to the market. This characteristic—uncertainty—is in it

self an overwhelming reason for carefully planning and con

trolling research and development activity. 

Labor costs of scientific and engineering personnel 

comprise the most significant component of research and de

velopment expenditures. These individuals, being highly 

educated and creatively oriented, constitute a group which 

is comparatively unique with respect to other departments 

within the company. Planning and control techniques must be 

applied with sophistication to research and development in 

order to allow scientific and engineering personnel freedom 

to exploit their creative talent. At the same time, the 
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techniques must provide the degree of regulation necessary 

to direct properly the research and development program. 

The Research and Development 
Spectrum 

Another factor which contributes to the distinctive 

nature of research and development is the difficulty of de

fining these activities and their boundaries. What consti

tutes research and development activity varies from company 

to company. Research and development comprises a spectrum 

of activity. The research and development spectrum can be 

broken into five activities: basic research, applied re

search, advanced development, new-product development, and 

product improvement. 

These five classifications facilitate the discussion of 

any subject related to research and development activity. 

Although many companies do not formally designate various 

areas of research and development effort in the manner used 

in this study, almost all companies have activities similar 

to these five phases of the spectrum. It is extremely im

portant for research and development phases to be taken into 

consideration when financial planning and control is under 

discussion because each phase requires different planning 

and control procedures. 

Research and Development Budgeting 

In most instances research and development activities 
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are undertaken with the intention that they will result in 

future profitability. Normally these efforts have long-

range implications; and, therefore, they must be integrated 

in the long-range plans of the company. The research and 

development program must be planned through a coordinated 

effort of all areas of the organization. Contributions 

should emanate from all levels and segments of the organi

zation. 

There are two major areas requiring financial planning 

in the research and development activity. The company must 

determine the amount of the annual appropriation for re

search and development and must decide which projects are 

financially desirable. There are numerous methods used in 

industry to arrive at a rough approximation of the total 

appropriation; each m̂ ethod has advantages and disadvantages. 

The primary consideration which should guide management in 

making this determination is the intent of the program. An 

appropriation should be established, taking into considera

tion other company needs and objectives, which will enable 

the company to attain the objectives of the research and 

development program both in the short run and long run. 

Evaluating individual research and development projects 

to determine if a particular project should be initiated, 

continued, or terminated, requires a combined qualitative 

and quantitative analytical process. Numerous quantitative 
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methods are employed to yield return on investment factors. 

These methods are conditioned by subjective estimates. Due 

to uncertainty, it is often difficult to arrive at reliable 

estimates. Despite the difficulties involved in applying 

both qualitative criteria and quantitative methods, their 

use is considered preferable to using no systematic method 

at all to decide the propriety of a research and development 

project. 

Research and Development 
Cost Control 

The control of research and development expenditures is 

difficult because of the inability to accurately measure 

research output. Since there is no direct relationship be

tween amounts expended and research and development output, 

variance analysis must be carefully undertaken. Cost con

trol reports indicate only whether funds are being spent 

'or not; they do not furnish information regarding technical 

progress.' It is therefore necessary to prepare periodically 

reports on both expenditures and technical progress in order 

to obtain some measure of the efficiency and effectiveness 

of the program. 

Budgeting is an extremely useful planning tool for re

search and development activity. However, because of the 

lack of relationship between technical progress and expendi

tures, the utility of budgeting as a cost control device is 
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severely inhibited. The budget does facilitate the control 

of funds and in this manner is both necessary and beneficial. 

Since the research and development program is normally 

constantly changing, both in emphasis and direction, timely 

periodic reports must be prepared in order to evaluate the 

various projects comprising the program. These reports 

should be prepared in such a manner as to provide various 

levels of managerial authority with information necessary to 

make proper decisions with respect to various aspects of the 

program. 

Conclusion 

Research and development is considered to be the most 

difficult of all functional areas to manage because of its 

distinctive nature. Because of the significant importance 

of this activity it must be planned and controlled. Finan

cial planning and control is an essential phase of planning 

and controlling in general. This type of planning and con

trol can be successfully applied to research and development 

if the unique nature of this function is afforded appropri

ate consideration. Budgeting and cost control procedures 

which are applied to other functional areas can not always 

be effectively applied to research and development. Finan

cial planning and control of research and development is 

necessary if a company is to attain its objectives; financial 

planning and control is feasible if the unique nature of re

search and development is considered. 
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