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ABSTRACT

AN EVALUATION OF THE

MCINTIRE STENNIS COOPERATIVE

FORESTRY RESEARCH PROGRAM

By

Michael Dean Huddy

This study evaluates the administrative - Operative procedures

of the Cooperative Forestry Research Program as authorized under the

McIntire-Stennis Act of 1962. It provides the administrative agency,

the Science and Education Administration/Cooperative Research (CR),

information that can be used to help make the program more effective in

meeting needs in forestry research.

The historical development of research programs in the United

States Forest Service, universities and forestry schools, and private

industry is presented to help illuminate present policy in the renew-

able resource community. The literature of research management tech-

niques is reviewed to provide a source of comparison and alternative

methods for management of the C00perative Forestry Research Program.

Recommendations for change include: the development of a proce—

dure to allocate the Federal portion of McIntire-Stennis funds to par-

ticipating institutions; the development of specific goals and objec-

tives for use in research project proposal development; the development

of prioritized criteria for use in project selection; and, the deter-

mination of productivity indices taht evaluate research output and

distribution in terms of its cost.
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INTRODUCTION

Numerous events within the past decade have dramatically changed

the treatment of renewable resources in the United States. Landmark

legislation, such as the National Environmental Policy Act, The Endan-

gered and Threatened Species Act, The Federal Water Pollution Control

Act, the Clean Air Act, the Forest and Rangeland Renewable Resources

Act, and the National Forest Management Act, are but a few of the laws

passed recently by the United States Congress that have a significant

impact on renewable natural resources. These laws, and the public con—

sciousness that gave rise to them, clearly mandate more rigorous stan-.

dards of performance for renewable resource administering agencies.

Increased demand for renewable resources and the impact of recent

regulating legislation has made managing renewable resources a very

complex problem. A consequence of this increasing sophistication is an

unprecedented demand for facts upon which to base policies, plans and

practices related to these resources. Since scientific research is the

means through which these facts are revealed, the adequacy of our pre—

sent system of renewable resource research is being questioned. There

are two viewpoints in this questioning process (Renewable Natural Re-

sources Foundation, 1977). The first regards the content and subject

matter balance of the research, e.g., "where are the gaps in the re—

search system?", "are the users' needs being met?". The second relates

to science policy and considers how renewable resource research is



organized, managed, and focused to meet the demands of policy makers,

resource managers, and resource users, e.g., "is the research system

fulfilling its total responsibilities by being effectively and produc-

tively managed?".

The United States Department of Agriculture is currently dealing

with the content and subject balance of renewable resource research.

They, in cooperation with the National Association of State Universi-

ties and Land Grant Colleges (NASULGC) are developing a national pro-

gram of research for forest and associated rangelands. The stated pur-

pose of the program is:

To seek suggestions from a broad cross-section of the American

public on program content for planning forestry research of the

United States Department of Agriculture and university sector

through the decade ahead. (Skok, 1977).

The Renewable Natural Resources Foundation dealt with the organi—

zation and management of renewable resource research in 1977 when it

sponsored a symposium at Airlie, Virginia. At this symposium, policy

aspects of forest and range related research in the United States were

addressed (Renewable Natural Resources Foundation, 1977). A conclusion

was:

...the knowledge requirements for the future management and devel-

0pment of forest and rangelands are enormous and cannot be met un-

less the research operation is improved and enlarged. Not only

must the scientific effort be broadened, it needs to be better or-

ganized to produce the desired benefits...our general sentiment is

that the time has come for upgrading the performance of the whole

research establishment.

The Airlie House symposium did a very good job of exposing the se-

riousness of the renewable resource research problem. Indeed, the time

has come for upgrading the performance of the entire research establish-

ment. It is the purpose of this thesis to take a step in this direction

by evaluating the administrative-management techniques and policies of
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the McIntire-Stennis Cooperative Forestry Research Program and by pro-

viding recommendations for change designed to improve the programfisef—

fectiveness in meeting the ever increasing demands on renewable re-

source research. The sc0pe of the study will be limited to those admin-

istrative-management techniques performed by the C00perative Research

Service, the federal agency responsible for the distribution of program

funds.

Problem Identification

The McIntire-Stennis Cooperative Forestry Research Program is a

federally sponsored research program designed to support forest and re—

lated research and graduate research training at state supported for—

estry schools and universities. The program came into existence with

the signing of the McIntire-Stennis Act into law (P.L. 87-788), Octo-

ber 10, 1962. Appropriations to designated forestry schools began in

1964 with initial Federal appropriations of $1 million. At that time

61 institutions were certified for assistance under the program. Fed-

eral appropriations had grown to $8.2 million in 1977 with 62 partici-

pating institutions.

The program operates on a "matching funds" principle. Participat—

ing institutions may not collect Federal support in excess of what they

receive in funds from state and private sources. Through the matching

funds procedure, cooperation and communication between Federal, state,

and private sectors is encouraged.

Currently the McIntire-Stennis Cooperative Forestry Research Pro-

gram allocates its resources via a preconceived formula that does not
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consider returns to investment. A basic premise of economic research

program management is to consider return on investment and to allocate

available resources to those alternatives shown to have the greatest re-

turn. The formula, used by CR, contains three criterion: (1) area of

commercial forest land; (2) volume of timber removals from growing stock;

(3) nonfederal forestry research expenditures.

This thesis maintains that the adoption of a method of resource

allocation that considers the expected output of research and its

value could lead to greater returns for resources invested. The Airlie

House Symposium on Forest and Rangeland Research Policies in the United

States indirectly supports this assertion. They suggest that in the

McIntire-Stennis Cooperative Forestry Research Program..."the quality

and quantity of the knowledge output in relation to the money invested

should be assessed with the results influencing the funding of future

research programs." (Renewable Natural Resources Foundation, 1977).

The resource allocating system in research programs, if used ap—

propriately, is a very viable control procedure. The most appropriate

use results when the allocation of resources is integrated with other

‘management procedures such as program planning, project selection, and

productivity analysis. In the ideal case research program planning

provides goals and objectives to which end research and studies are

directed. PrOposed research alternatives are prioritized according to

their relative ability to satisfy the goals and objectives specified in

program plans. Highest priority research is funded first and so on down

the priority list until all available resources are depleted.

Program productivity analysis procedures follow research to



determine what outputs were produced and what value these outputs have

in terms of resources invested. The resource allocation system inte—

grates program planning, project selection, and productivity analysis

procedures by providing the mechanism for support of research which

generates the greatest benefits in pursuit of program goals and objec-

tives while maintaining an incentive for good productivity and results.

Cooperative Forestry Research Program Planning

National plans for forestry research have periodically been devel-

oped by the United States Department of Agriculture. These national

plans provide broad goals for forestry research but fail to facilitate

the use of these goals as objectives and planning criteria at levels

where research is actively done. The current joint planning effort of

the United States Department of Agriculture and ASCUFRO is destined to

exhibit the same deficiency as these past plans.

The McIntire-Stennis Cooperative Forestry Research Program uses the

research project as its basic planning unit. The mechanism through

which this is accomplished is the research project proposal (Aldrich,

1977). Naitonal plans do not provide a useful function in the McIntire-

Stennis program unless the goals and needs defined within them can be

understood and identified with by the developers of research project

proposals.

Research project proposals are generated at participating institu-

tions by research scientists. Although national goals and objectives

for forest and related research are revealed in national plans, the use

of the project proposal as the basic planning mechanism for



McIntire—Stennis Cooperative Forestry Research has created a planning

process that works from the "bottom-up". Without a formal process for

implementing national forestry research plans as specific goals and ob-

jectives for use in the development of research project proposals, con-

formance to national plans and priorities in research is not guaranteed.

Researchers need help in defining those problem areas most deserv-

ing of their efforts (Marra, 1977). The research problem areas and pri-

orities established by national plans are often difficult to relate to

for an individual researcher. For this reason, it is necessary that re-

search program administrators help direct research efforts towards pri-

ority areas by transforming national research plans into specific goals

and objectives.

Project Selection

Project Selection, in the McIntire—Stennis Cooperative Forestry Re-

search Program, is the means by which research project proposals are

evaluated and subsequent research selected for support by program

funds. Although numerous guidelines for research project selection in

the Federal government have been developed, the way in which such guide-

lines are applied in the C00perative Forestry Research Program is loosely

controlled.

In the Cooperative Forestry Research Program, project proposals are

evaluated and research selected at each participating institution.

Final approval and Federal support are, however, dependent upon review

of the project proposal by CRS personnel. They attempt to screen out

duplication in research and insure compliance to the Federal interest.



The way in which project selection occurs at each institution var-

ies greatly. Methods of project selection have purposely been left to

the discretion of research administrators at the various participating

institutions. Freedom in the means by which projects are selected al-

lows for variation in needs and capabilities of the individual Cooper-

ative Forestry Research Program working units.

It is a premise of this study that to insure the selection of high

quality research, the allocation of program funds needs to be related

to the project selection process. Since control over how projects are

selected is satisfactorily handled by the participating institutions,

it may not be wise to make the allocation of funds dependent upon the

means of selection. Rather, allocation of funds should be dependent

upon the output of the project selection process, i.e., based on the

pertinence of the selected research to established priorities. This

would guarantee a quality safeguard for both the means and the output

of the project selection process.

Productivity Analysis

Productivity indices in the McIntire-Stennis Cooperative Forestry

Research Program are prepared annually by the Cooperative Research Ser—

vice. The indices currently developed involve the determination of

how many graduate students were trained and how many publications were

generated from the research projects per research scientist. The ratios,

expressed in decimal form, are summed to provide a combined index. Pro-

ductivity data prepared by CRS for the 1975 Cooperative Forestry Research

Program year are shown in Table l.
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In addition to the productivity indices prepared by CRS, the

Association of State Colleges and University Forestry Research Orgini-

zations (ASCUFRO) also publish information relating to research accom-

plishments in the McIntire-Stennis Cooperative Research Program. These

annual reports of forestry research summarize information recorded in

the Current Research Information System (CRIS) and provide a counting

procedure similiar to that performed by CRS. The CRIS procedure and the

"Forestry Research Progress" annual reports are discussed in greater

detail in Chapter III.

The present methods of accounting for research productivity in the

Cooperative Forestry Research Program do not consider the impact of re-

search output, its value, nor to whom the benefits are distributed.

These statistics are important in showing how successful a research pro—

gram is in meeting national needs in forestry. They are logically the

types of statistics Federal budget-makers, such as the Office of Manage-

ment and Budget, are acutely interested in.

There are specific cases where the measurement of research output

value, or expected value, is especially difficult. These cases occur

frequently in those research areas of scientific theory or "basic" re-

search. There are methods, however, far superior to the counting ap-

proach currently used.

Study Overview

The most formidable control procedure a research program adminis-

trator can wield is the distribution of program funds. Nothing in re-

search can be accomplished without financial support. Those who control
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the flow of resources in turn control the operation of the program.

The Cooperative Research Service currently has the power to control

the flow of the Federal Government's contribution to the McIntire-Sten-

nis Cooperative Forestry Research Program. This power is being exer-

cised through the use of a formula procedure that is unrelated to the

operation of the program. To be more effective a resource allocation

system needs to actively include consideration of how the program oper-

ates and what it produces. This includes the continual integration of

program planning, project selection, and program productivity analysis

procedures in the determination of where program resources are allocated.

Without such an integrated process it will be difficult for the Coopera-

tive Forestry Research Program to be as effective as possible in achiev-

ing goals and objectives in renewable resource research.

It is the purpose of this study to systematically show that changes

in the administrative operating procedures of the Cooperative Research

Service could enhance the effectiveness of the McIntire-Stennis Coopera-

tive Forestry Research Program in meeting the increased demands on United

States forest and rangeland renewable resource research. The primary

recommendation will be to develop an alternative method of allocating

the Federal proportion of financial resources. Suggested changes will

include: the development of specific goals and objectives for use in

research project development; the development of specific priority cri-

teria for use in research project selection; and the development of pro-

ductivity indices that evaluate research output in terms of what it

COStS.
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Procedure

The study begins with an in-dept examination of the history and

development of forest and related rangeland resource research in the

United States. The digression is meaningful in that it provides back-

ground information pertinent to present forest resource research policy.

Chapter II provides an introduction to research management tech-

niques of both the public and private sector. Although the goals of

public research differ from those of private sector, there exist certain

fundamental principles and techniques that well serve either sector.

Through the introduction of such techniques, a source of comparison and

alternative management techniques for the McIntire-Stennis C00perative

Forestry Research Program are provided.

Chapter III, "An Evaluation of the Administrative Techniques of the

McIntire—Stennis Cooperative Research Program", utilizes the information

presented in Chapter II to analyze the operation of the McIntire—Stennis

C00perative Forestry Research Program. The administrative operating

procedures and program agents are introduced, and the difficiencies in

these Operating procedures, as suggested by research management tech-

niques reported in Chapter II, are explored.

The final chapter, "Conclusion and Recommendations", summarizes the

material of the preceeding chapters and provides recommendations for

change designed to help the McIntire-Stennis Cooperative Forestry Re—

search Program keep pace with the accelerated demands for scientific

renewable resource facts.



CHAPTER I

FOREST AND RANGELAND RESEARCH IN

THE UNITED STATES

The good of forest and rangeland research is derived from the

importance of the multiple resources produced on forest and rangeland.

Forest and rangeland research is essentially the process through which

scientific knowledge is generated and related to the management and

development of forest and rangeland resources (Renewable Natural Re-

sources Foundation, 1977, p.1).

Forest and associated rangelands comprise approximately 63 percent

of the land area of the 48 adjacent states. Theyprovide renewable re—

sources for the perpetual production of a great variety of benefits.

These benefits include the use of forest and rangelands for outdoor re-

creation, range grazing, timber, watershed management, and wildlife and

fish habitat.

Multiple resource characteristics of forest and rangeland are

stated in the 1960 Multiple Use-Sustained Yield Act, which states:

"It is the policy of the Congress that the national forests are

established and shall be administered for outdoor recreation,

range, timber, watershed, and wildlife and fish purposes."

Each year the nation's forests provide for: 624 million recrea-

tional visits, 53 percent of the feed for cattle, 125 million tons of

industrial raw wood material, and 60 percent of the water for irriga-

tion, industrial and municipal uses. The forests also serve as the
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habitat for many species of wildlife and fish including 143 that are

endangered (ASCUFRO, 1976).

One third of the average American home is built of wood (USDA and

NASULGC, 1977). The average American uses 618 pounds of paper and paper

products annually, and that figure is expected to increase 1.8 times in

the next 25 years.

In 1975 approximately $34.3 billion was spent on research and de—

velopment (R&D) by all sectors of the American economy (NSF, 1975, p.1).

Of this total expenditure, approximately $217 million (.6%) was expended

for forestry and rangeland research (Sullivan, 1977, p.39).

The majority of forest and rangeland research in the United States

is conducted by three main groups: the Federal Government; universities

and forestry schools; and private industry. The development of programs

of research in each of these groups is interrelated. Current research

policies and priorities in research differ from research agent to re-

search agent. These differences, to a large extent, reflect the influ-

ence of developmental interrelationships.

It is the intent of this chapter to both review the historical

development of programs of forest and rangeland research in the Federal

Government, universities and forestry schools, and private industry, and

also to provide current data on the types of research being conducted by

these groups presently. The purpose served will be to present the McIn-

tire-Stennis Cooperative Forestry Research Program in terms of the total

forestry research environment rather than as an entity in and of itself.
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Federal Government Research

The Federal Government is recognized as the sponsor of the first

formal forestry research program in the United States. This research

dates back to 1876 when $2,000 was appropriated for a study of timber

consumption, importing and exporting, and the assurance of future timber

supplies (Harper, 1960, p.36). The study was instrumental in the estab-

lishment of a Division of Forestry in the U.S. Department of Agriculture

in 1881 (Clepper, 1971, p.19).

Underlying the beginnings of forest and rangeland research within

the Federal Government was a concern of forest resource scarcity. Ex-

ploitation of the forests by timber industry, railroads, and other citi-

zens was creating an environment in which an impending "timber famine"

was projected (Clepper, 1971, p.48).

Gifford Pinchot, Franklin Hough and Bernhard Fernow were among the

first individuals calling upon the Federal Government to take an active

role in establishing policy to insure the maintenance of productive for-

ests. The Forest Reserve system was created in 1891 largely in response

to prevalent exploitation concerns. The system allowed for the with-

drawal of large tracts of land to unmanaged reserves. The Forest Reserves

were placed under the jurisdiction of the Department of the Interior.

In 1905 the Forest Reserves were transfered to the Bureau of Forestry in

the Department of Agriculture and the name of the Bureau of Forestry

was changed to the Forest Service. In 1907 the Forest Reserves were

designated as National Forests.

The first forest experiment station was established in 1908 in the

Southwest. This forest experiment station and the ones to follow, be-

came the work places for research performed by the Forest Service. The
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regional differences in forests and forest related problems were spotted

early and forest experiment stations were subsequently developed in var-

ious geographic regions of the United States where regional specializa-

tion could occur (Kotok, 1948, p.69). During the early history of For-

est Service research, activities were concentrated in the areas of fire

prevention and control, wood utilization, silvics, and forest management.

Early' forestry research concerned with forest insects and diseases was

conducted by the Agricultural Research Service (Harper, 1960, p.39).

This function was moved to the Forest Service in 1953.

The establishment of the Forest Products Laboratory in 1910 stimu—

lated Federal research activity in the study of forest products and wood

utilization (Allen and Sharp, 1960, p.366). The establishment of the

laboratory initiated another organizational mode in Federal forestry re-

search. In contrast to the forest experiment stations, forest products

research was established with a national rather than a regional orienta-

tion (Kotok, 1948, p.69).

The growing size of forest products research resulted in the estab-

lishment of a Research Branch in the Forest Service in 1915. The passage

of the McSweeny-McNary Act followed in 1926. The McSweeny—McNary Act

resulted in a major boost to forestry research in the Federal Government,

authorizing appropriations for research and a co-ordinated forest

research effort. Under the thrust of the McSweeny-McNary Act fourteen re-

gional forest experiment stations in the continental United States were

established; the forest survey was begun (in 1930); a new building for

the Forest Products Laboratory was constructed; and research programs in

forest economics and marketing, wildlife habitat, and soil-site-species

relations were strengthened (Harper, 1960, p.39).
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By fiscal 1930 the United States Forest Service accounted for ap-

proximately 93 percent of the total Federal forestry research expendi-

ture (Committee on Forestry Research, 1962, p.864). Forestry research

as performed by other Federal agencies during this period was specifi-

cally aimed at a particular aspect of forestry because of skills avail-

able and/or the agency's field of responsibility (Committee on Forestry

Research, 1962, p.864).

Expenditure data for total Federal expenditures on forestry researCh

during the fiscal year of 1959-1960 reveals that the research receiving

the greatest percentage of funds was timber production at approximately

30 percent (Table 2). The next largest expenditure was made in the area

of forest products and utilization with 21 percent. Forest protection,

economics and marketing received 18 and 12 percent respectfully. Range

management, still considered a subunit of forestry research, received 6

percent of the total 1959—1960 Federal forestry research expenditure.

The 1974 Forest and Rangeland Renewable Resources Planning Act

(RPA) provided major forest policy guidelines and direction for Federal

forest and rangeland research and brings this study of research program

development in the United States Forest Service up to date. The RPA re-

quires long—range program planning. It's programs are designed to be

those essential to meeting present and future needs for forest and range—

land resources (USFS, 1976 p.3). In specifying long-range goals and

program objectives, the RPA program identifies forest and related re-

source needs that research will be forced to address.
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Table 2-—Estimated federal agency forestry research expenditure, 1960

 

Fields of Work Dollars Percentage

(in thousands)

 

Timber Production

Taxonomy $ 42

Ecology and physiology 547

Genetics 580

Soils 562

Silviculture 1,860

Management 1,108

Mensuration 503

Total 5,202 30.16

Protection

Fire 1,081

Insects 1,068

Diseases 965

Animals 40

Total 3,154 18.28

Forest Products and Utilization

Wood preservation 483

Packaging 315

Timber processing 570

Wood chemistry 484

Physics & engineering 652

Pulp & paper 511

Timber growth & utilization 594

Total 3,609 20.90

Watershed Protection & Management

Water yield improvement 489

Water and soil protection 257

Watershed rehabilitation 212

Erosional & hydrological

processes 667

Total 1,625 9.42

Range Management

Taxonomy 39

Ecology and physiology 307

Range improvement practices 236

Grazing management systems 400

Total 982 5.69
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Table 2 (cont'd.).

 

Fields of Work Dollars Percentage

(in thousands)

 

Wildlife and Wildlife habitat

Animal ecology $ 278

Management 205

Total 483 2.77

Recreation 52 .29

Forest Economics & Marketing

Production economics 210

Marketing 261

Forest survey 1,574

Total 2,045 11.85

Forest Engineering —— ---

All Other 90 .52

 

 

Grand Total $17,247 100.00

 

Source: Report of the Committee on Forestry Research, 1962, pg. 864

University and Forestry School Research

The first organized research in forestry at an educational institu-

tion occurred in 1899 (Westveld, 1954). Progress was slow during the

next 25 years. University research did not exhibit substantial growth

until after World War II.

Total budgets for forest research at educational institutions did

not pass the $100,000 mark until the late 1930's (Table 3). During the

10 year period between 1940 and 1950 these institutions experienced a

five fold increase in total funds allocated to forestry research.
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Table 3--University Forest research budgets, fiscal 1941, 1948 and 1951

 

 

 

Type of Department 1940-41 1947-48 1950-51

Accredited Forestry Schools $204,458 $502,252 $ 803,938

Other Forestry Schools 14,667 48,743 85,151

Other forestry departments 31,400 124,267 180,241

Engineering departments 6,000 79,260 130,380

Total $256,525 $754,522 $1,199,710

 

Source: Westveld, 1954, p.86.

University based research prior to 1951 was directed primarily to

studies of Silviculture, management, and utilization (Westveld, 1954,

p.87). In 1951 more than 85 percent of forest research funds were ex-

pended in these three areas (Table 4).

Table 4--Research effort in five forestry research areas by 42 of the 44

schools participating in 1951

 

 

 

Area Thousands of Percent

Dollars

Silviculture $ 273 23.2

Management 248 21.1

Utilization 480 40.8

Economics 135 11.4

Protection 42 3.5

Total $1,178 100.0

 

Source: Westveld, 1954, p.87.

Although expenditures for research in forestry were increasing rap-

idly at education institutions, progress elsewhere in public sector

state agencies was slow. Total forestry research expenditure at state
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agencies other than educational institutions in 1951 was $617,462

(Westveld, 1954, p.87). Leadership in forestry research at the state

level clearly was being assumed by educational institutions.

Post World War II industrial expansion and the alternative use of

the forest for outdoor recreation and urban sprawl caused growing con-

cern over physical scarcity of forest resources, particularly timber.

Projections of timber demand and physical supply based on the existing

levels of management and research caused the American Forestry Congress

and the Mid-Century Conference on Resources for the Future to emphasize

the need for expansion of forestry research (Committee of Forestry Re-

search, 1962, p.68).

The Research Committee of the Council of Forestry School Executives

had been studying ways and means of strengthening forestry research

since the early 1950's (Committee of Forestry Research, 1961, p.46). In

September, 1957, the Forestry School Executives brought the subject of

research endorsement before the Society of American Foresters which

authorized the appointment of a standing committee on forestry research.

The SAF Committee on Forestry Research was charged with the responsibil-

ity to review and study research needs of concern to SAF and to make re—

commendations. This Committee had four main objectives: (1) to deter—

mine the current expenditures by various agencies for forestry research;

(2) to study the attention being given to the most important problems in

forestry; (3) to determine the areas that should be strengthened to meet

present and future needs from the forest and related resources; and (4)

to suggest the various ways that inadequacies in forestry research ef-

forts might be removed (Committee of Forestry Research, 1961, p.46).

It was estimated that by 1960, 7.4 percent of the total forestry
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research expenditure ($6.5 million) was attributed to forestry school

activity. Funds for forestry school research in this period were ob-

tained from a variety of sources (Table 5). State funds constituted 57

percent of the total, with the institutions themselves providing the

largest amount. The federal government was the second largest doner,

providing 23 percent. Grants from industry totaled 12 percent, nearly

as large a portion of the total funds as did the grants from the United

States Department of Agriculture.

Table 5--Sources of income for forestry research at forestry schools,

1959-1960, thousands of dollars

 

 

 

 

Sources of Funds Total Income

Amount Percent

Federal funds-USDA $ 808 12

Federal funds-other than USDA 741 11

State funds from college budgets 2,814 43

Private funds from college budgets 296 5

Grants from other state agencies 633 10

Other state funds 226 4

Grants from industry 711 11

Grants from private foundations 135 2

Other sources 157 __2

Total $6,521 100

 

Source: Committee on Forestry Research, 1962, p.865.

Legislative approval for USDA appropriations to forestry research

at State supported forestry schools and universities was given under the

Hatch Act. Stimulus to forestry research under the Hatch Act, however,

was low since its funding formula was designed to fit rural agricultural

needs based on the farm crop situation, not forestry. Many felt that by

creating a separate cooperative program for forestry research, the need-

ed stimulus to forestry research at forestry schools could be attained
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(Westveld, 1963, p.420). The McIntire-Stennis Act, signed into law on

October 10, 1962, provided the legislation necessary to funnel Federal

dollars to certified forestry schools and initiate forestry program com-

monly known as the McIntire-Stennis Cooperative Forestry Research Pro-

gram (Sullivan and Burks, 1969).

Forestry research is specified in Section 7 of the McIntire-Stennis

Act to include investigations relating to (U.S. Congress, P1.1 87-788,

1962):

"1)

2)

3)

4)

5)

6)

7)

8)

Reforestation and management of land for the production of crops

of timber and other related products of the forest;

Management of forest and related watershed lands to improve con-

ditions of waterflow and to protect resources against floods and

erosion;

Management of forest and related rangeland for production of

forage for domestic livestock and game and improvement of food

and habitat for wildlife;

Management of forests for outdoor recreation;

Protection of forest lands against fire, insects, diseases, of

other destructive agents;

Utilization of wood and other forest products;

Development of sound policies for the management of forest

lands and the harvesting and marketing of forest products;

Such other studies as may be necessary to obtain the fullest

and most effective use of forest resources."

Interpretation of the McIntire-Stennis Act and the environment in

which it was drafted has led to the explicit recognition of two major

goals of the program (Gray, 1977). They are:

1)

2)

To encourage and assist land grant and other state supported

forestry schools to conduct research necessary to improve the

production, protection, and utilization of forests and related

rangelands.

To stimulate expansion in the training of scientists in for-

estry and forestry related specialties.
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Classification of forestry research fields has not been consistent

through out the existence of the program. Variations in the forestry

situation in the United States have caused the administering agent of the

program, Cooperative Research (CR), to change some of the original

categories (Table 6). Compliance to the Oxford System of Decimal Classi-

fication for Forestry in 1969 and to the Research Problem Areas (RPA's)

outlined in "A national Program of Research for Agriculture" also served

to modify the classification scheme (CSRS, 1970).

Research effort and classification for 1964 (the first year of op-

eration) and for 1975 (the latest data available) are presented in Table

6. Although the classification scheme and method of reporting (number

of projects in 1964 versus scientist years in 1975) have changed, empha—

sis on both forest management and utilization have remained constant.

Private Sector Research

Forest products industry had a later start in developing programs

of research than did the government and universities. During the 1800's

the lumber industry moved from New England to the Middle Atlantic States

and to the Lake States, finally branching out to the South and to the

Pacific Northwest (Clepper, 1971, p.197). As the timber resource in one

region was cut, the industry moved on. With an abundance of standing

timber there was little incentive, economic or otherwise, for industry

to perform research.

It was in the early 1900's that the public began to realize that

the supplies of timber in the United States were not inexhaustable.

The next decade brought much controversy over the best means to insure
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Table 6--McIntire-Stennis Cooperative Forestry Research effort and

classification, 1964 and 1975

 

 

  

1964 1975

Research Research

Area # Projects % Area # Projects Z

Forest Biology 34 21.5 Inventory and

Appraisal 24.2 5.0

Genetics 18 11.4 Timber

Management 141.4 29.4

Silviculture 9 5.7 Forest

Protection 80.7 16.8

Protection 20 12.7 Harvesting,

Processing,

and

Marketing 124.2 25.8

Management 38 24.1 Watersheds,

Soils, and

Pollution 33.5 6.9

Utilization 29 18.4 Range, Wildlife

and Fisheries

Resources 33.0 6.9

Economics, Policy 8 5.1 Forest Recreation

and Aesthetics 23.2 4.8

Marketing 2 1.3 Forest Land Use 21.3 4.4

TOTAL 158 100.0 481.5 100.0

 

Source: Westveld and Kaufert, 1964; and, Cooperative State Research

Service, 1976.
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adequate supplies of timber for future generations.

As noted earlier, research activities began in this period with the

Federal Governments studies on timber supplies and timber consumption.

These early studies helped to stimulate the growing concern over the

ability of private industry to adequately provide for American timber

needs.

The United States Chamber of Commerce sponsored a national confer-

ence on commercial forestry in 1927. The conference was attended by in—

dustrial timbermen, governmental foresters, trade associations, the press,

and the general public. The profitability of private sector research and

their reluctance to apply programs of research to forest management pro-

ceedures was a major topic.

D. C. Everest, President of the American Pulp and Paper Association

and spokesman for the forest products industry, had these words to say

concerning forestry research:

"The perpetuation of the timber supply in the United States is the

most important question confronting our people today. It involves

the health, happiness, and prosperity of every person in the country.

It is described as the fourth industry in the United States today,

but we must remember that no industry can carry on business unless

forest products are available.

One reason for suggesting that government agencies carry on

the work of research in forest management is the fact that the pro-

gram must cover a long period. The results are not patentable and

the benefits accrue to all the people. Therefore, it seems only

sensible that there be one continuing agency that coordinate and

carry on the work and that it be a governmental agency not depen-

dent on voluntary organization and support." (USCC, p.20).

Early conservationists had little confidence in the willingness or

ability of private industry to invest profits in the perpetuation of the

resource from which they derived income (Clepper, 1971, p.202). Robert

Marshall‘wrote:

The only way that private forestry could be a success would be for

the government to pay practically all of the expenses of starting,
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develOping, and protecting the forests, leaving the owners only the

harvesting of the profit. (Marshall, 1933, The Peoples Forest,

Smith & Haas, NY, p. 106).

 

The cost of growing timber and the cost of a research program to

support such a venture were not reflected in the price of stumpage

(American Enterprise Association, 1950, p.21). As long as stumpage was

abundant the cost of growing trees was prohibitive. With the gradual

depletion of the virgin timber, the price of stumpage began to rise and

make forestry and research more attractive to industrial investment.

Zebulon W. White, a long time student of private forestry, summed

up the condition under which industrial forest management and research

began:

"The practice of timber growing as a business enterprise can be

sucessful only within the framework of certain conditions, and

most of these conditions were not present early in the 20th cen-

tury. It took two more generations to develop them,and they are

still being refined" ("Growth of Industrial Forestry", National

Colloquim on the History of the Forest Products Industries: Pro-

ceedings, p.95).

Research in forest industry prior to 1930 was restricted to studies

of lumber manufacturing and related subjects (Harper, 1960, p.30). There

was little change in industrial interest or emphasis in forestry research

until the shortage of forest products during and immediately following

World War II which brought a new public awareness of the importance of

forestry to the national economy. The improved market and price struc-

ture for forest products had a positive effect on the advance of both

private and public forestry (Harper, 1960, p.15).

The greatest growth in expenditures for forestry research follow-

ing World War II, particularly in the field of pulp and paper products,

was in private industry. The 1950's were notable for the entry of for-

est industry into research in Silviculture, genetics,planting, and

insect and disease control (Harper, 1960, p.38). Industrial research
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emphasis on wood products utilization is clearly reflected in expendi-

ture information (Table 7).

Although research in forest industry was slow in starting, by 1960

industry expenditures for forestry and related research had grown to

nearly 2.5 times the expenditure for forestry research in all other sec-

tors combined (Table 8).

Recent Efforts in Research

In 1975 forest and rangeland research expenditures in the United

States were estimated at $217 million (Sullivan, 1977, p.39). Private

industry is credited with the majority of the 1975 expenditure at 51

percent, an approximate $111 million (Table 53). The Federal Govern-

ment is reported as having expended 42 percent of the total amount, $91

million, with the remainder being credited to the States through local

governments and foundations.

Actual research performed by these agents differs slightly from

research fund expenditure. In 1975, for example, $1 million of federal

funds was appropriated to private industry for their participation in

selected forest and rangeland research studies (Sullivan, 1977, p.42).

State universities and forestry schools do not register as fund sources

but they perform a major role in performing forest and rangeland researdh.

In 1977 state universities and forestry schools operating in the McIntire-

Stennis Cooperative Forestry Research Program expended nearly $24 mil—

lion on forest and rangeland research projects and studies (Gray, 1977,

p.33). Federal appropriations to schools performing research under the

cooperative program in 1977 amounted to $8.2 million. Non-Federal funds,
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Table 7--Expenditures in major forestry research fields by private

industry, 1959-1960

 

Major Forestry

Research Field

Thousand Dollars

 

 

Timber production $ 1438

Protection 189

Products utilization 59,800

Water 3

Range 35

Wildlife 18

Recreation 5

Economics and Marketing 54

Engineering 196

Other 288

Total $62,026

Source: Committee on Forestry Research, 1962, p.867.

Table 8--Forestry research expenditures by sectors, 1959-1960

 

Research Group Thousands of

 

 

Dollars Total

Federal Agencies $17,247 19

Private Industry 62,026 70

Educational Institutions~ 6,521 7.

State Agencies,

Associations and

Foundations 2,105 2.4

Total $87,899 100.0

Source: Gray, 1977

Percent of
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Table 9--Sources of forestry research funds, United States, FY 1975

 

 

  

Fund Source Amount Z

States $15 million 7

USDA $83 million 38

Private Industry $111 million 51

Other Federal $8 million 4

TOTAL $217 million 100.0

 

Source: Sullivan, 1977.

from State and private sources, doubled the Federal appropriations at

near $16 million (Gray, 1977).

The following sections report current forest and rangeland effort

by the U.S. Forest Service, State universities and forestry schools,

and private industry.

U.S. Forest Service

Of the $91 million expended by the Federal Government for forest

and rangeland research in 1975, $73.3 or 81 percent, was attributed to

research performed by the Forest Service (Sullivan, 1977, p.41). Of

the remaining 19 percent, nearly 10 percent was funneled through the

Cooperative Research Service (CRS) for State universities and forestry

schools operating under the McIntire-Stennis Cooperative Forestry Re-

search Program.

As noted earlier, forest and rangeland research in the Forest Ser-

vice was initiated in part as a result of concern over adequate timber
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supplies in the United States. The perpetuation of this concern was

reflected in the passage of the Forest and Rangeland Renewable Resources

Planning Act (RPA) in 1974. It provided Congressional direction for the

Forest Service to develop a long range program assuring adequate sup—

plies of all forest and rangeland resources in the future (USFS, 1974).

The Forest Service segragated this renewable resource program into

six resource systems:

1) Outdoor Recreation and Wilderness

2) Wildlife and Fish Habitat

3) Range

4) Timber

5) Land and Water

6) Human and Community Development.

Research effort in each of these resource systems for 1975 and projected

years is presented in Table 10.

Timber is clearly the major recipient of Forest Service research

dollars. Research associated with the production and protection of the

timber resource system involves nearly 60 percent of the total projected

expenditure by the Forest Service for forest and rangeland research in

1975-2000.

Current and projected Forest Service research effort in other

resource systems is substantial. An estimated $3 million was appropri—

ated for research in recreation and wilderness in 1975 (USFS, 1974).

Additionally $1.9 million was appropriated for range research and $6.0

million for wildlife and fish habitat research. The U.S. Forest Service

provides for the most encompassing program of forest and rangeland re-

search in the United States.
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Table 10--U.S. Forest Service research effort by resource system, 1975,

and estimated 1980, 1985, 2000

 

 

 

 

Resource System Millions of Dollars

1975 1980 1985 2000

Land and Water $16.0 $ 25.0 $ 23.0 $ 23.0

Timber 46.1 60.0 71.4 79.5

Range 1.9 4.9 6.5 6.7

Wildlife and Fish 6.0 9.1 12.2 15.3

Wilderness 6 .8 1.0 1.2

Recreation 2.4 3.7 3.7 4.4

Human and Community

Development 5.8 8.0 10.9 12.4

Totals $78.8 $111.6 $128.7 $142.5

 

Source: USFS, 1974

Forest Service research is conducted in a highly decentralized or-

ganization managed by eight forest and range experiment stations, one

national forest products laboratory, and one institute of tropical for-

estry (Buckman, 1977, p.28). Principle research performers are individual

research scientists which number 900 in 1977 (Buckman, 1977, p.28).

The Forest Service publishes an assortment of statements concerning

the goals and objectives of its forest and rangeland research program.

These statement range from the most benevolent, such as (USFS, 1975,

p.22): "the ultimate goal of (USFS) research is to protect the Nation's

natural resources; gain the maximum conservation, economic and social

benefits from their use; and leave the environment unspoiled", to the

very pragmatic (USFS, 1967, p.9): "Prefered research programs are those

that promise to enhance economic efficiency markedly - by reducing the

cost of timber growing, harvesting and processing, or by increasing the

amount or quality of output available from given resources".
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Public relations and politics are likely influencing factors in the

development of goal statements such as those indicated. Perhaps the

best indication of research emphasis and interest in particular research

areas is expenditure data. The data reveals that U.S. Forest Service

emphasis, as reflected in research expenditure, is in the management of

the Nation's forest and rangelands for the production of timber (Table

10).

State Universities and Forestry Schools

State universities and forestry schools operating under the McIntire-

Stennis Cooperative Forestry Research Program expended nearly $24 million

on the performance of forest and rangeland research in 1977 (Gray, 1977,

p.33). Federal appropriations, through CRS, amounted to $8.2 million;

the remainder was made up of state and private sources.

Research effort in 1975 has been published by the Association of

State College and University Forestry Research Organizations (ASCUFRO)

and is reported in Table 11. Projections of research effort by the

universities and forestry schools participating in the program to 1980

and 1985 are also presented (Table 12).

In fiscal year 1975, 72 percent of the 481 scientist years devoted to

forestry research by McIntire-Stennis institutions were allocated to

three research programs: timber management; forest protection; timber

and wood products harvesting, processing, and marketing. Projections

to 1980 and 1985, shown in Table 12, assume that McIntire-Stennis

appropriations will increase at a percentage twice that of U.S. Forest

Service appropriations (Gray, 1977, p.35). Percentage increases are
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Table 11--McIntire-Stennis Cooperative Forestry Research effort in 1975

by area*

 

Research Programs # Scientist Percentage

Years of Total

 

Inventory and Appraisal

(forest, range and remote

sensing) 24.2 5.0

Timber Management

(biology, culture,

management, tree

improvement) 141.4 29.4

Forest Protection

(insects, disease, and fire) 80.7 16.8

Harvesting, Processing, and

Marketing

(engineering, production,

product development, marketing,

grades, demand and housing) 124.2 25.8

Watersheds, Soils, and

Pollution

(soil inventory, soil/plant/

water nutrient relations,

watershed protection, water

use, pollution abatement) 33.5 6.9

Range, Wildlife and Fishery

Resources

(habitat interactions, quality

and management) 33.0 6.9

Forest Recreation and Aesthetics

(demand, planning, allocation

and management) 23.2 4.8

Forest Land Use

(alternatives, multiple use) 21.3 4.4

 

 

Total 481.5 100.0

 

Source: ASCUFRO, 1976, p.32.

* The research effort reports for the McIntire-Stennis Cooperative

Forestry Research Program are reviewed in scientist years rather

than dollars expended. Conversion may be approximated by multiply—

ing the scientist year figure by $52 thousand.
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Table 12--State agricultural experiment stations' and forestry schools'

Cooperative Forestry Research effort projected to 1980 and

 

 
 

 

1985

Target Year

Research Programs 1980 1985

SY's Percent SY's Percent

Inventory and Appraisal 46 4.8 51 5.0

Timber Management 269 28.3 287 28.2

Forest Protection 112 11.8 117 11.5

Harvesting, Processing,

and Marketing 208 21.8 222 21.8

Watersheds, Soils,

and Pollution 115 12.1 123 12.1

Range, Wildlife, and

Fisheries 83 8.7 89 8.7

Forest Recreation

and Aesthetics 55 5.8 60 5.9

Technical Assistance 20 2.1 22 2.2

 

Source: Gray, 1977, p.34.
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greater in scientist years devoted to research in forest recreation and

aesthetics, and alternative uses of land, than for any of the remaining

six research program classifications. Timber production, protection,

harvesting, marketing, and processing'research, however, will comprise

62 percent of all scientist years in 1980 and 60 percent in 1985.

Private Industry

Estimates can be made of what is spent on research in forest pro-

duct industry through the disclosure of industrial information required

by the Securities and Exchange Commission on the annual 10-K forms and

the information collected by the U.S. Department of Commerce for the

National Science Foundation reports. Comparatively little is known,

however, about how and where private industry expends its research dol-

lars (Business Week, 1976, p.62). Much of the research effort in indus-

try is directed toward the objective of gaining and retaining competi-

tive advantage so its disclosure is considered proprietary (USDA and

NASULGC, 1977, p.5).

Companies are known for having two distinguishable research efforts:

those associated with land and management, and those associated with new

products and processes. Of the estimated $111 million in industrial

research and development in forest and range, new products and processes

constitute an estimated 75 to 80 percent (Sullivan, 1977, p.43).

Forest products industry accounts for 75 to 80 percent of their

total forest and rangeland renewable research expenditure through inter—

nally performed research. Universities perform 10 to 15 percent of
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industrial funded research (Sullivan, 1977, p.44). The balance of indus-

trially funded forest and range research is accounted for by consultants

and related industries.



CHAPTER II

RESEARCH PROGRAM MANAGEMENT

Management serves to insure performance. If performance of a

desirable level could be guaranteed in the absence of management, there

would be little need for its use.

Research management is a specialized field of management that deals

with the application of management techniques to the process of research

and research programs. The appropriateness of research management is

well said in the following quotation (Marra, 1977):

The human brain is like a muscle in that it develops and responds

to exercise. But it is housed in a human body that likes to walk,

rather than run, likes to stand rather than walk, likes to sit

rather than stand, and likes to lie down rather than sit. The mind

tends to do the same thing. Left to themselves with nondiscrimin-

ating management systems, some research people tend to choose the

easier problems to work on, problems that produce no failures and

can be completed in small units of effort...low-key management, may

lead to research lacking in real significance.

This chapter is devoted to the exploration of research management

and related techniques. It will introduce, and support with relevant

literature, proven methods of research management that help increase the

effectiveness of research programs. The purpose of the identification

of these techniques is to introduce methods which could be helpful in

improving the management of the McIntire-Stennis Cooperative Forestry

Research Program.

It is necessary to note that not all research management techniques

are applicable in all situations. Research program management must

39
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consider its goals and the environment in which it operates before an

appropriate portfolio of research management techniques is selected.

The techniques of public sector research management, for example,

differ from those reported in the private sector. This situation exists

largely because the goals underlying research in the private sector are

different than those underlying research in the public sector. Indus-

trial research is part of an overall business strategy whose purpose is

to achieve specific business objectives (Reeves, 1967). It differs from

public sector research which lacks clearly defined business objectives

such as profit, and relies on less definable targets such as the "public

interest" (Fleischer, 1974).

There are certain "universal" principles and techniques that could

serve any research program. It is the objective of this chapter to re—

view the research management techniques of both the public and the pri—

vate sectors and to identify those techniques and principles of mutual

benefit.

Fundamentals of Research Management

Reeves (1967) has suggested that successfully managed research pro-

grams contain the following elements: (1) a plan of action based upon

company objectives; (2) creation of the technology required by the plan;

(3) a method for getting the technology to "pay off" in terms of the

resources invested. Although research program management does not par-

ticipate in the creation of technology, it is the function of management

to insure that these elements are present in research programs. ResearCh

managers facilitate their function through the use of research
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management techniques.

A complete description of research management techniques would

require nothing less than a very large text. This study is limited to

a discussion of the research management techniques of priority establish-

ment, project selection, and benefit measurement. Since agency goals in

both the public and private sectors are generally established by agency

rather than by research administrators, program planning within the

department of research consists of determining how to most effectively

attain defined agency goals. This type of program planning is best

accomplished through the use of prioritization and project selection

techniqes. Appendix III provides greater detail on the various techniques

and how they are used.

Research Priorities

Research priorities serve essentially two functions: they define

areas within which individual research projects and studies are selected,

and, they indicate which studies and projects should be performed first.

The first step in the development of research priorities is the selection

of relevant criteria (Babcock, 1977). What are considered relevant

criteria is dependent upon what is considered important in a particular

situation.

Fleischer (1977) has developed a list of criteria useful in estab-

lishing research priorities (Table 13). Fleischer's list includes ob-

jective economic criteria, such as benefit—cost ratio, and also sub-

jective criteria, such as the "public's interest". In any given situ-

ation those criteria may or may not be relevent. It could be that a

research situation would require total reliance upon economic criteria.
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Table l3--Criteria useful in establishing research priorities

 

Benefit-cost ratio

Likelihood of success on schedule

Need for immediate action

Feasibility of plan for success

Likelihood of adoption of results

Contribution to knowledge base

Fit within existing research capability

What is being done elsewhere

Is it in the public's interest\
D
W
V
G
L
fl
-
L
‘
U
J
N
H

 

Source: Fleischer, 1977, p.50.

Another situation may be such that economic returns are either immeasure-

able or inappropriate for total reliance.

The point to be stressed here is that in the development of research

priorities, a list of criteria, regardless of their nature, needs to be

developed. The responsibility for this process is with the research

manager. Once the criteria list is established, the second step in the

development of research priorities is to rank the criteria in terms of

their relative importance. Ranking of priority criteria is also the

responsibility of the research manager, and, in most cases, ranking may

be done simultaneously with the selection of the criteria list.

Since research in the private sector is supportive of an overall

business strategy, the establishment and ranking of relevant criteria

is often merely a statement of those specific business objectives sought.

In the private sector, the use of economic criteria is very appropriate.

The establishment of research priorities in the public sector is

made more difficult because of a goal structure more complex than busi—

ness objectives and because of the highly diffuse decision—making process

that is generally present. Decision-making in governmental research

performing agencies is a hierarchial process (Shumway, et. a1. 1975).
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Broad areas of priority are identified at the top of the hierarchy and

become the framework within which more specific priorities evolve at

corresponding lower levels.

The priority process in such a system is sequential in nature.

Priority guidance, often in the form of recommended budget levels, is

issued from each superordinate level to its immediate subordinate level,

based in turn on the guidance it has received and its decision on how

priorities should be further appointed (Baker, et. a1., 1976).

Priorities in research are important in those cases where there are

too many research projects to do given time and other resource constraints.

The establishment and ranking of criteria is not the endpoint of the

priority process. In fact, these priority criteria have value only when

they are used in the selection of research projects from the host of

alternatives.

Project selection is essentially a continuation of priority estab-

lishment. The difference is that priorities establish ranked needs in

research, and project selection chooses those projects best suited to

fulfill those needs. Techniques of project selection are in general bet-

ter developed than techniques of priority establishment. A study by

Kaldor (1966) is a good example of how far methodology in the establish-

ment of research priorities has come. He discusses conceptual consider-

ations involved with the establishment of research priorities but, unfor-

tunately, does not specify how to involve these conceptualizations into

a decision-making framework. Hildreth (1966) presents another interest-

ing study on the establishment of research priorities, but, as in many

other studies, does not provide a statement of a systematic procedure to

establish them.
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Relative importance of priority criteria is a subjective decision.

The absence of systematic procedures for the establishment of priorities

is largely because of the subjectivity of the decisions necessary to

establish them. What is considered important at one time and place may

not be considered important in another time and place. Once the decision

on priorities has been made, the criteria resulting are readily applied

to the analytical and well develOped methods of project selection. The

problem changes from the determination of what to do, to how to econom—

ically optimize what has been planned.

Project Selection

Once research priorities are established, project selection tech—

niques are utilized to determine which particular research project

provides the attainment of the research priorities. In general, pro—

ject selection involves an ex ante evaluation of proposed research. The

techniques succeed in providing an ordinal ranking of the proposed re-

search projects in terms of their expected contribution to satisfying

the research priorities.

In cases where research is an ongoing process, project selection is

a decision by which an intermittent stream of changes are made to lists

of currently active and proposed projects (Baker, 1974). A detailed

process flow model of project selection has been constructed. In general,

the process consists of six main stages:

1) Generating and changing the inventory of project proposals.

2) Reviewing the status of current and proposed projects for the

purpose of deciding when to make a change.
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3) Identifying the projects and proposals to be evaluated and com-

pared with respect to change and the criteria, variables, and

constraints to be used in the evaluation.

4) Evaluating the designated projects and proposals.

5) Comparing the alternatives and choosing among them.

6) Recycling to gather additional information, to reformulate

criteria variables, and constraints, and to define entirely

new alternatives.

(Brandenberg, 1966, p.21).

There are a myriad to techniques available to the research manager

for use in the project selection process. Peer review is commonly used
 

largely because of its simplicity in use. Peer review involves the use

of associated scientist (peer) evaluations of proposed research. In the

most formal sense, selected scientists are provided with copies of re-

search proposals and are requested to give personal evaluations of the

worth of the research and the probability of success. The resulting

evaluations are made available to a decision maker on which projects to

select.

The National Science Foundation utilizes peer review as a major

method of research proposal evaluation. Many journals and periodicals

utilize a form of peer review to "referee" works submitted for publica-

tion. Michigan State University makes use of a peer review panel to

select research proposals submitted under the Hatch and McIntire-Stennis

Programs. Peer review finds the least use in the private sector where

peer approval is often less important than economic criteria. Peer

review, however, provides an excellent means through which to insure

scrutiny of publically performed research (Bowers, 1972).

In individual participant comparative methods a single judge com-

pares the overall subjective worth of one item to another or to a group

of items (Shumway, 1975). Several techniques are found within this
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category: Q-sort; paired comparisons; successive ratings; successive

comparisons; and the dollar metric approach.

The Q—sort technique divides proposed projects into hierarchical

categories on the basis of their expected benefits (Helin and Souder,

1974; Maclay, 1974). The Q-sort technique often involves the sorting

of cards, which contain essential information about a particular project,

into preconceived categories (Shumway, 1973).

No quantitative values are assigned to any category, but each may

be divided into additional categories until no significant difference in

anticipated benefits are discernable among its constituents. Ordinal

ranking is obtained between categories on the basis of anticipated ben—

efits. The Q—sort technique also appears in the literature as a method

of classifying a set of items according to the individual opinions of a

group of peOple (Bell and Souder, 1974).

With paired comparisons a complete ordering of projects is obtained
 

and verified (Shumway, 1973). All possible pairs are compared and the

one with the highest expected benefit is identified. No quantitative

value is assigned to any project — only ordinal ranking.

An arbitary base number is assigned in the successive rating_method-
 

ology. The base number is assigned to the highest ranked project. Num-

bers are then given to each subsequent project in accordance with its

anticipated benefits relative to the top ranked project.

With successive comparisons initially assigned values are refined
 

be comparing the value of one high—benefit project to portfolios of lower

benefit ones. The number of projects in the portfolio is successively

reduced until the single high-benefit project is preferred to the port-

folio.
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The final individual comparative approach, the dollar metric meth—
 

odology, uses paired comparisons to identify the preferred project from

each possible pair. From an estimate of the expected cost of each pro-

ject the participant specifies how much the cost of the preferred project

could increase before the other is chosen. This process is repeated for

all pairs. Next, the participant determines how much the cost of the

least preferred project could increase (or decrease) before a decision

would be made to fund no project within the entire research area. The

base figure which results permits the specification of anticipated bene-

fit in dollar terms.

Group determined methodologies include: the round table approach;
 

the chain of command approach; and the Delphi method. In the group de—

termined methodologies, individual reviewers evaluate the research pro-

posals using any of the available ranking techniques. Individual evalu-

ations are then grouped for a final ranking. The individual evaluations

are collected and analysed via a group determined methodology.

In the round table approach an attempt is made to reach group con-
 

sensus over a particular evaluation. The chain 9f command approach, on
 

the other hand, does not group the individual reviewers evaluations. The

individual evaluations originate at the bottom of a hierarchical chain of

command and are passed from subordinate to an immediate superior. Modi-

fications are made at each step in the chain of command until the evalu-

ation reaches the top where a final ranking is issued.

The Delphi method of group ranking provides for feedback and recon-
 

sideration by individual reviewers before a final submittal to the

decision—making unit (Harman and Press, 1975). Each reviewer submits his

evaluation to other reviewers. The other reviewers evaluate the
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evaluation and anonymously return it to the originator for any desired

corrections. Corrected evaluations are in turn submitted to the deci-

sion—making unit.

Scoring models comprise the major source of multi—dimensional
  

rankipg methodologies (Moore and Baker, 1969a, 1969b; Shumway and McCrado-
 

en, 1975). Scoring models involve the selection of a discrete set of

criteria under which all of the projects can be evaluated. Each project

is rated by a numerical scale in each of the selected criteria. An

overall project score is calculated by summing the product of criteria

weight and the projects criteria scores.

A number of comprehensive reviews of techniques available to the

research program manager for project selection and evaluation are re-

ported in the literature. Among them are: Baker and Pound (1964);

Cetron, Martino and Roepeke (1967); Baker and Freeland (1975); and Clarke

(1974). Each author presents a unique system of classifying these tech-

niques. An example of such a classification system is that reported by

Moore and Baker (1969):

1) Scoring models which compute an overall project score based on

ratings of the project against preselected criteria considered

critical to the project's success.

2) Economic models which employ calculations such as net present

value, internal rate of return or economic equations.

3) Constrained optimization models which attempt to optimize an

economic objective function subject to specified resource con-

straints.

4) Risk analysis models which are based on a simulation analysis

of input data in distribution form and provide output in the

form of distributions of benefit factors, as for example rate

of return or market share.

The various classification systems are interesting, but they are all

different ways of reporting the same techniques. Clarke (1974)
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postulates that none of the classification systems reported are "fail-

safe".

Regardless of how they are classified, there are many methods of

project selection available for use by the research manager. What is

considered a useful method in one situation may be useless in another

situation. It is the function of the research manager to select a

method most appropriate to his own situation. The purpose of the above

is to introduce a few of the available techniques and to provide the

research manager a means through which relevant literature may be dis-

covered.

Benefit measurement

Benefit measurement techniques are distinguished from project se-

lection techniques in the fact that they involve an ex pggg, cardinal

determination of research value. Although the project selection tech—

niques discussed also involve a sort of benefit measurement, the distinc—

tion between ex post and ex ante analysis is important.

Ex post benefit measurement analysis is used by governmental, indus-

trial and university research agencies when the evaluation of completed

research, or research in progress, is necessary. Such analysis is bene-

ficial in justifying past dollars invested in research and in Vying for

continuation of funding. Ex ante evaluation is used more as an alloca—

tion device for resources related to research programs (USFS, 1967).

Benefit measurement techniques are important in productivity ac-

counting procedures. They provide the types of information that indicate

to the research manager what was purchased for resources invested and to
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whom these benefits were distributed.

It is not considered sufficient in research to allow the creation

of technology to be the end point of the research process. Benefit

{measurement techniques enable the research manager to follow through on

the creation of technology. It helps to insure that every effort is

made to either apply output to an existing problem or, in the case of

basic research, to identify those areas of potential future benefit and

to make the output accessible for such future applications.

The goals underlying research in the private sector have made the

use of ex post benefit measurement to research quite common. The research

undertaken in private industry generally has an existing application.

Output is easily gauged. Industrial evaluation of research has been

done in relation to company profits (Bachman, 1972), to company sales

(Taymour, 1972), and in its ability to generate profitable business op-

portunities (Gee, 1972).

Most of the pioneer work in research benefit measurement in the

public sector has been done within the realm of agricultural research.

Research in benefit measurement analysis is viewed as a production pro-

cess in which research inputs are used to devise a specific output, e.g.,

more or better food at least cost. The value of the research input into

a production process is gauged by the increase in productivity.

Griliches (1958) computed the annual return on investments in re-

search and development of hybrid corn to be near 700 percent. The total

increase in productivity in corn during the period of study was attributed

to investments in research and development. The value of the increased

productivity was then placed in respect to hybrid corn research and

development.
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Peterson (1967) computed returns to poultry research by deve10ping

a supply function for poultry both before and after the implementation

of a program of poultry research. In measuring the downward shift in

the supply function over the period of analysis, he computed a savings

of resources due to poultry research. Ayer and Schuh (1972) and Akino

and Hayami (1975) have followed a study procedure similiar to the one

used by Peterson for cotton and rice research respectfully.

Mansfield (1965) analyzed the contribution of national research and

development to the nation's economic growth between 1927 and 1960. By

totaling R&D expenditures in real dollars and comparing the resulting

figure with a constant dollar figure for national output over the same

time period, Mansfield computed a marginal rate of return to investment

in research and development.

Collier and Gee (1973) suggest that research be evaluated ex post in

terms of pre-defined goals and objectives. The first step in the evalua-

tion process they recommend is the evaluation of the technical staff

associated with the research program. Staff evaluation is done to deter—

mine whether or not they have accomplished the pre-defined goals and

objectives established by them and the research agency and clientele.

The next step is determination of the potential value of what the staff

has produced. The value determination is made by those departments with-

in the agency, or other clients, who are to make use of the research

output.



CHAPTER III

THE MCINTIRE STENNIS COOPERATIVE FORESTRY

RESEARCH PROGRAM

The purpose of this chapter is to evaluate the administration and

operation of the Cooperative Forestry Research Program as authorized by

the McIntire Stennis Act, P.L. 87-788, adopted in 1962. A historical

prospectus of the events leading up to the passage of the Act is pro-

vided in Chapter I. This chapter reviews the roles of the various agents

involved with the administration or Operation of the program and dis-

cusses these procedures in terms of the research management techniques

provided in Chapter II.

Program Agents

There are numerous agents associated with the operation and admin-

istration of the McIntire-Stennis Cooperative Forestry Research Program.

Those agents having direct association with the program include: The

Science and Education Administration/Cooperative Research (formerly the

Cooperative State Research Service); the Association of State College

and University Forestry Research Organizations (ASCUFRO); the adminis-

trative-technical representatives (ATR); the Cooperative Forestry Re-

search Advisory Committee and the Advisory Board; and research project

principal investigators.

52



53

C00perative Research

Cooperative Research (GR) is the federal agency through which the

McIntire-Stennis Cooperative Forestry Research Program is administered.

CR administers formula and special grant programs of the Department of

Agriculture in support of research programs at State institutions (U.S.

Congress, 1976, p.29). Among the programs administered by GR is the

Hatch program which provides for formula funds to agriculture and re-

lated research at State institutions.

The role that CR plays in the administration of the McIntire-Stennis

Cooperative Forestry Research Program is to provide assistance to the

research administrators in coordinating research among the State institu-

tions, and between them and other agencies in the Department of Agricul-

ture (U.S. Congress, 1976, p.29). This assistance includes participation

in long range program development at each institution in the various

regions and nationwide.

Cooperative Research personnel do not conduct research. They review

proposed projects and studies to insure they meet requirements specified

in the McIntire-Stennis Act. Cooperative Research provides national

coordination for the program. Each year CR computes and makes available

annual productivity information concerned with each participating insti—

tution and accomplished research.
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Association of State College and University Forestry

Research Organizations

The McIntire-Stennis program owes much of its early history and

later growth to the Association of State College and Forestry Research

Organization (ASCUFRO) (Sullivan, 1969, p.2). ASCUFRO and the McIntire-

Stennis program are closely associated since institutional membership

in ASCUFRO is based on certification of eligibility for Cooperative

Forestry Research Program support under the McIntire-Stennis Act.

Membership in ASCUFRO is open to either the administrative head or

the Forestry Representative at any college or university certified to

receive McIntire-Stennis funds. Members are grouped into six geographi-

cal divisions headed by an elected chairman who is also then a member of

the Executive Committee of ASCUFRO. Each Regional Committee meets at

least once a year for the primary purpose of encouraging regional cooper-

ation in the conduct of forestry research. In addition, matters of

policy and procedure that concern members are formulated for action by

the association which meets once a year.

The Executive Committee functions in: developing information on

existing research programs and on the needs for future research in the

individual institutions; pointing out Federal policies and procedures

that will implement support for member research programs; and develop-

ing justification statements in support of appropriation requests and in

supporting these programs to CRS, the U.S. Office of Management and

Budget, and to the Appropriations Subcommittee for Agriculture in the

U.S. House of Representatives and the U.S. Senate (Sullivan, 1969, p.3.).

ASCURFO serves as a vehicle for members to exchange information,
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form policies, and cooperate in developing and conducting forest and

rangeland research in the United States (ASCUFRO, 1976, p.3). Each

year ASCUFRO compiles and reports the past year's accomplishments under

the Cooperative Forestry Research Program. Their findings are compiled

and comprise the majority of the report prepared by CR8 and printed at

the U.S. Government Printing Office.

Administrative-Technical Representitive

The administrative-technical representative (ATR) is the principle

coordinator of the Cooperative Forestry Research Program at each of the

participating institutions. The individual is designated by the Governor

of the particular State in which the institution is located. The ATR

is often the director of the state agricultural experiment station

associated with the institution. If the participating institution does

not have an associated agricultural experiment station, the ATR selected

may be associated with the administration of the School of Forestry at

the institution.

As the principle coordinator of the Cooperative Forestry Research

Program within the participating institutions, it is the ATR's function

to select projects to be funded and to direct the appropriate and correct

amount of resources to particular projects. At Michigan State Univer-

sity project review is done by a panel of scientists using a peer review

method of analysis. The establishment of peer review panels at all

institutions participating in the McIntire-Stennis and Hatch programs

has been requested by CR administrative personnel (Aldrich, 1977).

Specific guidelines have been developed and suggested for use by
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ATRs in their evaluation of project proposals (Cooperative Forestry Ad-

visory Board, 1963, p.2). The criterion suggested for project evalua-

tion by the ATR are designed to ascertain:

l) the relative importance of the proposed project within the areas

of research defined in the McIntire-Stennis Act

2) potential in terms of productive results

3) clarity of stated objectives

4) technical adequacy of research procedures

5) whether adequate facilities and a competent investigator are

available to supervise the proposed research

6) whether adequate coordination with other forestry research in

the area is being achieved (C00perative Forestry Research Ad-

visory Committee, 1963).

Once approval is made by the ATR, or associated peer panel, final review

by CR personnel is designed to assure.national coordination and insure

that broad policy guidelines are being met.

Cooperative Forestry Research Advisory Committee

The establishment of an advisory committee for the McIntire-Stennis

C00perative Forestry Research Program is authorized and directed in the

McIntire-Stennis Act. The Cooperative Forestry Research Advisory Commit-

tee is established to provide council and advice to the administrators

of the program to help..."prescribe rules and regulations as may be

necessary to carry out the provisions of the Act" (U.S. Congress, P.L.

87-788, 1964).

The advisory committee is constituted to give equal representation

to Federal-State agencies concerned with developing and utilizing the

Nation's forest resources and to forest products industries. Half of
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the 14-man committee are representatives of the country's forest indus-

tries and half are representatives of Federal and State agencies concerned

with developing and utilizing the Nations forest resources. The Chairman

of the Committee is the Assistant Secretary of Agriculture for Conserva—

tion, Research and Education, and the Assistant Chairman of the Committee

is the Administrator of the Cooperative State Research Service.

By representing industry and Federal-State agencies other than CR

and by being chaired by the Assistant Secretary of Agriculture, the Com-

mittee serves the cooperative nature of the program in its policy forming

function. Forestry schools participating in the program are not repre-

sented on the Committee. The participating forestry schools, however,

provide a different type of advisory group called the Cooperative Forestry

Research Advisory Board.

Cooperative Forestry Research Advisory Board

The establishment of a C00perative Forestry Research Board is man-

dated in the McIntire-Stennis Act. Although the Advisory Board councils

and advises the formulation of policy and regulations, as does the Advi—

sory Committee, the Advisory Board's major function is to determine the

apportionment of Federal funds among the participating institutions.

The Act mandates that the Board will consist of no less than seven

officials chosen by majority vote from representatives of the partici-

pating forestry schools. The Act also mandates that the Board consider,

in their apportionment function, pertinent factors including, but not

limited to, areas of non-Federal commercial forest land and volume of
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timber cut annually from growing stock within individual participating

States.

The apparent success of formula funding under the existing Hatch

Act program and the mandate to consider particular factors in apportion-

ment suggested the use of a formula funding apportionment procedure for

the McIntire-Stennis Program. The Cooperative Forestry Research Advisory

Board developed and adOpted such a formula at their first official meet-

ing in 1963 (Cooperative Forestry Research Advisory Board, 1963). The

formula ranks participating institutions on the basis of three criterion:

1) area of commercial forest land in the state (40%); 2) volume of

timber removals from state; and 3) non-Federal forestry research expen-

ditures. A more complete description of the formula funding process is

presented in the "Program Operation" section of this chapter.

With the specification of such an apportionment mechanism the func-

tion of the Advisory Board was essentially eliminated. The Advisory

Board continues to meet annually, however, in conjunction with the Ad-

visory Committee. At the onset of the annual meeting, the Advisory Board

and the Advisory Committee meet jointly in order that the Advisory Board

has the opportunity to make recommendations to the Advisory Committee.

The concerns of the program participants and research performers are

therefore brought before the Advisory Committee through the membership

of the Advisory Board before policy is made.

Principal Investigators

The principal investigator is the individual responsible for the

administration and performance of research at the project level. The
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principal investigator is generally the individual who generates the

research project. He may or may not have other research scientists or

graduate students working with him on a project. Numbers of personnel

and time spent on the research project depend upon the nature and impor-

tance of the research.

It is the responsibility of the research project's principle inves-

tigator to prepare the initial research project proposal and the subse-

quent annual progress reports. This administrative procedure is accom-

plished through the use of the Cooperative Research Information System

fbrms(CRIS). CRIS forms used include AD 416, Research Resume; AD 417,

Classification of Research; AD 419, Funds and Manpower; and AD 421,

Progress Report. These forms are provided in the Appendix of this report.

Forms AD 416 and 417, Research Resume and Classification of Research,

serve for approval of proposed research projects and for the extension

or revision of projects existing. These two forms are the official

record of approval of the project and they remain as the master record

of each project until the project is revised, discontinued, or terminated.

Form AD 419, Funds and Manpower, supplies the information necessary

for the accounting of all funds and personnel associated with McIntire-

Stennis research projects active during a calendar year. Form AD 419 is

due September 15 of each year a project is active.

Form AD 421, Progress Report, has a dual purpose. Not only does it

provide a means through which progress and accomplishments are reported,

it also serves as a termination report form when the project is closed.

Progress reports on active projects are due each January 15. Project

termination reports are submitted at the time of termination.
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Program Operation

In chapter II, the allocation of resources among competitive alter-

natives is shown to be the most viable administrative operating procedure

in managing research programs. Allocation of resources is most beneficial

when it is integrated with the management operation of priority estab-

lishment, project selection, and productivity analysis.

A critical evaluation of how the Federal proportion of financial

resources are allocated in the McIntire—Stennis Cooperative Forestry

Research Program is presented in the following section. The evaluation

includes a discussion of the current formula procedure for apportionment

of funds and how this procedure differs from models described in related

literature. Also included in this section is a critical evaluation of

the process of priority establishment, project selection, and productiv—

ity analysis as they exist in the Cooperative Forestry Research Program.

Formula Funding

The process for apportioning Federal funds among C00perative For—

estry Research Programs participating institutions involves the use of a

pre-determined formula developed in 1963 by the Cooperative Forestry

Research Advisory Board (Cooperative Forestry Research Advisory Board,

1963). The formula process allocates funds to states and territories

containing forestry schools and universities participating in the re-

search program. In those cases where there is more than one participat-

ing institution in the state, it is the responsibility of the State's

governor to allocate the funds among these institutions.
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The formula funding process in the Cooperative Forestry Research

Program has two main steps: the ranking of the states, or participating

U.S. territories, involved in the program; and the determination of what

amount of the Federal apprOpriation goes to each state.

State rank is determined through the summation of the following

weighted factors: 1) area of commercial forest land (40%); 2) volume

of timber removals from growing stock (40%); 3) non-Federal research

expenditures (20%). These weighted criterion are summed and the state

with the smallest sum is given the rank of 1. The state with the great-

est sum is given the highest rank.

Once rank is determined for the participating institutions it is

inserted into the following formula:

State-Territory = base amount +[Total Federal Appropriation - (base

Appropriation

amount) (# participating institutions)]x rank

sum of ranks

 

A total Federal appropriation of $8.2 million, a base fund of

$12,500 per participating state, and 51 participating states-territories,

such as existed in 1977, would yield a Federal allocation of $282,022.96

for the state with rank of 51. The determination is made as follows:

State-Territory = $12,500 + [$8.2 million - ($12,500) (51)] x 51

Appropriation 1431

$282,022.96

If the rank of the state had been 1 instead of 62 the total Federal

allocation would have been $17,784.68.

The formula funding procedure, adopted by the Cooperative Forestry

Research Program in 1963, reflects the environment and needs of forestry

research in 1963. The only change came in 1974 when the first item was

changed from non-Federal commercial forest land to total commercial
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forest land. Orginally the intent was to funnel dollars to areas of

commercial forest value where other Federal research, such as that con—

ducted by the Forest Service, was not already being performed. The cri-

teria selected were chosen to funnel Federal forestry research dollars

to states where there was relatively greater amounts of commercial forest

land, larger annual cuts from this land, and private sector involvement

in the forestry research process (Westveld, 1963).

The formula adopted is essentially static. There is no considera-

tion of the dynamics of forestry and the forestry research process.

Since the good of forestry research is derived from relative gains made

in the resources produced on forest land, it is necessary that the allo-

cation of finances in the research process take note of the changing

importance of forest resources. Good research management in part involves

allocating available funds to areas which have the highest expected value

of output. Pre-defined criteria, developed in 1963, can not be expected

to provide the analysis necessary to funnel McIntire-Stennis Cooperative

Forestry Research dollars to the most pertinent research problems, nor

to those places where the highest quality of research output can be ex-

pected.

Recent governmental publications have suggested the development of

competitive grant procedures in the allocation of agriculture and for-

estry research dollars (National Research Council - National Academy of

Sciences, 1972; National Academy of Sciences, 1975). In competitive

grant procedures research dollars are made available for particular high

priority problem areas. Research proposals address these specified

problem areas and available funds are apportioned to those research

projects deemed most suitable. Suitability is determined through
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critical examination of the project prOposal.

There are arguments against over-emphasis on competitive grants.

These arguments are based on the premise that sound programs of research

can not be developed and maintained on a tenuous budget. Additionally,

under certain Operations, basic research projects may have less chance in

securing competitive grant funds if they do not apply to specified priority

problem areas.

The controversy over competitive grants verses formula funding was

summarized this way by the Committee on Science and Technology, U.S.

House of Representatives (1976, p.72):

"Research programs cannot be turned on and Off at will like water

from a spigot. It takes time to build facilities and establish

productive teams of scientists...on the other hand, continuing

unquestioned support can lead to complacency and lack of produc-

tiveness."

In order to maintain stability in research programs, it is not

recommended that appropriations come exclusively from competitive grants.

How much base level appropriation is needed to provide a stable program

of research is a difficult decision, but should by based upon the par-

ticular research capabilities of the various participating institutions.

The allocation of funds to various institutions needs to be more aligned

with the pertinence of proposed research and past performance than with

the criterion currently in use.

Research Priorities

The priorities for research in the McIntire-Stennis Cooperative

Forestry Research Program are derived from the goals for forestry research

developed in national plans and programs for forestry research. There

have been a number of COOperative national forestry research plans in
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the recent past. The Forest Service developed a program in 1964. In

1967 a joint task force of USDA and the National Association of State

Universities and Land Grant Colleges (NASULGC) prepared a national plan

for forestry. As mentioned earlier in this report, USDA and ASCUFRO are

currently preparing a national research plan for forests and associated

rangelands based on the requirements specified in the 1974 Forest and

Rangeland Renewable Resources Planning Act (RPA).

The current effort places planning activities within the framework

of the Regional and National Agricultural Research Planning System.

Planning is headed by a national committee that coordinates the activi-

ties of four planning regions: Northeastern, North Central, Southern,

and Western (USDA and NASULGC, 1977). The system will Operate continu-

ously with a five year planning cycle integrated each year.

During the summer of 1977, Regional Working Conferences within each

of the four regions met, proposed and rated forest and associated range—

land research problem areas. Representatives at these working conferences

formed a broad cross-section of public and private interests. The purpose

was to receive suggestions from all interests associated with the use of

forest and rangeland resources. Department Of Agriculture and university

administrators will utilize the results of the regional working conferences

to develop a national plan of forestry research. The plan will reflect

both regional and national issues and priorities of forestry research

conduct and content.

Although these national planning efforts for forestry research pro-

vide a broad framework for national research priorities, specific prior-

ities for the development of project proposals where research is actually

performed are not available. Principle research investigators are given
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a large degree of freedom in determining areas most deserving of their

efforts.

In Chapter II it is pointed out that researchers need help in de-

fining those problem areas most deserving of their efforts. The

research problem areas and goals established by national plans are

simply too vague and broad for most researchers to relate to on their

own accord. Given the freedom to do so they will pursue those topics of

most interest to them.

Research priorities are essentially a ranked list of criterion con—

sidered pertinent to current needs in research. Priorities in research

vary in time and among differing geographic areas. Simple reliance on

goals provided in national plans is not sufficient. For research plan-

ning to be effective it is necessary that it is implemented in research

project deveIOpment. This is accomplished through the establishment of

research priorities for use by research workers in the development of

research project proposals.

Research priorities serve essentially two functions: they define

areas within which individual research projects and studies are selected;

and, they indicate which studies and projects should be performed first.

The current informal process Of establishing research priorities in the

COOperative Forestry Research Program fulfills neither of these functions.

It is the responsibility of research administrators to develop a list of

ranked criteria for use by researchers in the development of project

proposals. The same criteria are then used to evaluate proposed research

projects.
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Project Selection

Project selection is essentially a continuation of priority estab-

lishment. The difference is that priorities establish rank needs in

research and project selection chooses those projects best suited to

fulfill those needs. There is great flexibility in the process of se-

lecting research projects at the various institutions participating in

the COOperative Forestry Research Program.

An indication of the flexibility in where the Federal share of funds

may be used is made in the following quotation (Wylie, 1974, p.56):

Choice in the use to which funds may be part is a most important

element of planning, and degrees of freedom within the university

to choose research in which to engage vary with fund source, from

great latitude with state appropriated money to rigid application

to areas agreed upon in advance in Federal grants and in most

industry-supported projects. In between, the McIntire-Stennis

funds can be applied to any area important to the state or nation

that falls within the definition of forestry as stated in the act.

Overall, considerable freedom and flexibility is often slight over

a short time span and during nongrowth periods in the universities.

Michigan State University utilizes a panel of scientists chaired

by the director of the Agricultural Experiment Station in a peer review

process. The peer review process, essentially as reported in Chapter

III has gained favorable attention among CRS administrators.

In a recent letter to the Directors of State Agricultural Experiment

Stations and ATR's of the McIntire-Stennis Cooperative Forestry Research

Program, CR administrator, R. J. Aldrich, formally requests that each

institution develop a peer review system of project selection (Aldrich,

1977). Guidelines for the peer review process are given in the letter.

These guidelines include:

1) Insure completion of project outline.
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2) Evaluate relevance of proposed research.

3) Evaluate quality and scientific value of the proposed research.

4) Consider opportunities for cooperation with other individuals

or units.

5) Provide opportunity for the project leader to interact with

reviewers and make appropriate adjustments.

6) Provide CSRS (sic) with an indicator, project by project, that

the process was followed.

This request for the development of peer review panels is designed to

insure similiarity in the development of formal procedures of project

selection at each institution.

The use of peer review systems of analysis and evaluation is well

defended (Bowers, 1972). Peer review, however, need not be considered

the best alternative in all situations. Souder (1973) tested the value

and managerial acceptability of three expected value project selection

models. He concluded that high model value does not necessarily indicate

high managerial acceptability. A project selection model must not only

have a high value in use, it must also be understood and accepted by

research program managers.

Peer review systems may be modified to be made more responsive to

particular situations. Use of scoring model designs and checklists have

been used in conjunction with peer review systems with considerable suc-

cess (Shumway, 1973). The development and effectiveness of a particular

type of peer review system, or any project selection system, is highly

dependent uponthe environmentin.which it will be used.

Each participating institution in the Cooperative Forestry Research

Program has been granted the authority to develop their own particular

peer review process of project selection (Aldrich, 1977). There was no

formal recognition of the myriad of formal techniques Of project selection
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available for use. Many of these techniques are summarized in Chapter II.

Benefit Measurement

Productivity indicies are prepared annually by CR administrators.

Preparation of these indicies involves the determination of the number

of graduate students and publications per scientist associated with the

Cooperative Forestry Research Program. The indicies are tabulated and

made available to interested parties at the annual ASCUFRO meetings, the

annual Cooperative Forestry Research Advisory Board and Committee meet-

ing, and to Others upon request from CRS headquarters in Washington, D.C.

The indicies have nothing to do with appropriation procedures but serve

a well used means of comparison of success between the participating in-

stitutions.

Cooperative Research administrators also perform "special research

reviews" of research programs at participating institutions. Cooperative

Research policy requires a research review of cOOperative forestry re—

search universities at least every four years. The routine approach

includes a review, project by project, followed by a written report and

recommendations.

The special reviews are performed by teams of qualified individuals

from other university research programs, private industry and the U.S.

Forest Service (Wylie, 1974). The participation of a cross-section of

interested parties helps provide for cooperation and coordination in

forest research between the existing research performers.

Increased emphasis on accountability is one of the most significant

developments in public finance in the 1970's (Eddleman, 1978). Executive

and legislative budgeting systems are requiring specific documentation
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of research program impacts for funds to be made available.

The increased accountability requirements imply less freedom for

public research managers in planning and conducting programs. Fundamen-

tally, if accounting requirements are not met, financial support for

research programs will not be available.

The present accounting system used in the Cooperative Forestry Re-

search Program says little of the impact resulting from research output.

Productivity indicies based upon quantities of publications, number of

graduate students, and number of research scientist years (counting pro-

cedures) are not sufficient to satisfy Federal accounting requirements

such as those requested by the Office of Management and Budget in annual

budget requests.

Counting procedures are often used in measuring research and research

program productivity. Proponents of this counting procedure are large in

number, but their reasoning most closely aligns the ease of computation

(Shockley, 1957; and Hodge, 1963). The counting approach is more a

measure of an institution's emphasis on publications than it is a measure

of research effectiveness (Sandretto, 1968). The number of research

publications should not be considered as important as the content of

research publications.

Research productivity is most accurately gauged by the relative

attainment of preconceived goals and objectives (Collier and Gee, 1973;

Bowman, 1977). Research program goals and objectives are best developed

in the program planning process and subsequently become very useful in

productivity analysis.

Along with better measures of research productivity, it is also

important to determine what research productivity and output means in
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terms of social benefits. Thurou (1978) states:

While real dollar support for civilian R & D has more than tripled

since W. W. II, our real standard of living measured, for example,

as gross national product per capita or as output per man hour, is

rising no faster than when we were making a much smaller R & D

effort.

There has been no linear, iron-clad relationship developed between

improvements in the quality of life, or other social welfare indicators,

and sizable increases in funding for R & D. It is clear that we need to

seriously consider how to relate R & D to the outputs we expect for our

investment. The same holds true for investments in the McIntire-Stennis

Cooperative Forestry Research Program.

There have been isolated attempts to show cost effectiveness in the

Cooperative Forestry Research Program. The University of Florida, for

example, reported a benefit/cost ratio of 65 to l on a research project

associated with fertilization of slash pine. Direct costs of the re—

search was computed to be approximately $3.5 million. To compute benefits,

the total physical yield gained in the application of fertilizers to

slash pine subsequent to the research were valued and compared to research

and application costs.

This type of economic analysis is dangerous in that it does not

consider other factors contributing to increases in physical yield. It

is important, however, to attempt to develop relationships between the

inputs and outputs of McIntire-Stennis research. Economic information,

such as that supplied by the University Of Florida, is at least a step

in this direction.
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The results of the McIntire-Stennis Cooperative Forestry Research

Program have been substantial. In providing the legislation necessary

to funnel Federal dollars to certified forestry school institutions, the

program has prompted an increase in the level of forestry research and

contributes financial support necessary for growth and development of

participating institutions. Since passage of the Act, more than a

thousand graduate students have graduated while working on an associated

project, and more than five thousand research documents have been pub-

lished (Gray, 1977).

In the late 1950's and the early 1960's, educational institutions

were seen as excellent means through which forestry research could be

fostered. According to early Cooperative Forestry Research Program

prOponents, Federal support for forestry research at these institutions

could accomplish at least three things simultaneously: 1) Open a new

avenue to strengthen and stimulate forestry research at state universi-

ties and land grant colleges; 2) bring the skills of additional univer-

sity scientists to bear on pressing forestry problems; 3) stimulate the

training of graduate forestry researchers needed by private and pUblic

research institutions and agencies (Westveld, 1962).

The program has served well the originally specified goals of pro-

ducing forestry research output and the training of graduate forestry

researchers. The environment in which the McIntire-Stennis Cooperative

71
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Forestry Research Program Operates today, however, is different than

the environment in which the legislation was originally developed.

Changes have occured not only in the needs of forestry research and

research workers, but also in the ways of organizing and managing

research programs.

Recent legislation pertaining to the renewable natural resources

have established new dimensions and added both new requirements and a new

urgency to the management and development of the forest rangelands in the

United States (RNRF, 1977). With the management of renewable resources

becoming increasingly sophisticated, mounting information needs have

placed a serious strain on the present system of renewable resource

research in the United States. Reliance upon past performance and pro-

cess will not adequately provide for the increased demands for researched

scientific facts and technology. The time has come for upgrading the

performance of the whole research establishment.

The underlying purpose of upgrading programs of research is to

effectively generate more research output for resources invested. Up-

grading may be facilitated either through reorganization or policy changes.

Recently the President's Reorganization Project in the Office of Manage-

ment and Budget concluded that..."many — perhaps most - of our current

major natural resource challenges require policy changes, not reorgani-

zation" (Tombaugh, 1979).

Reorganization is costly and time consuming. Followers of recent

attempts to reorganize the Society of American Foresters and to create

a new Department of Natural Resources in the Federal Government will

certainly bear witness to the costs of reorganization. Drastic changes

are not needed to bring the McIntire-Stennis Cooperative Forestry
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Research Program in line with the increasing demands being placed on it.

This study has attempted to show that policy changes could markedly

enhance the economy of the program, without reorganization.

In this study, the problem of economizing on the Federal share of

the McIntire-Stennis funds is addressed from the administrative level,

the Cooperative Research Service. Chapter I reviews the content Of

forest and rangeland research in the United States. It states that

renewable resource needs in research are provided through the efforts

of three main agents: the U.S. Forest Service; universities and forestry

schools participating in the McIntire-Stennis COOperative Forestry Re-

search Program; and private industry. Current policies in each of these

agents reflect developmental interdependencies and their particular

goals and orientation towards research.

Private industry performs research basically to gain and support

competitive advantage in their pursuit of traditional business Objec-

tives. The United States Forest Service program of research is shown

to be one designed to insure the fulfillment of timber needs for today

and for the future. Goals underlying research in the McIntire-Stennis

Cooperative Forestry Research program are:

l) to encourage and assist land-grant and other state supported

forestry schools to conduct research necessary to improve the

protection, production, and utilization of forests and related

rangelands.

2) to stimulate expansion in the training of scientists in for-

estry and forestry related specialities needed by the Forest

Service and forest industry research programs (Gray, 1977).

Recommended policy changes bear in mind the goals underlying research

in these sectors and do not intend to change the orientation of research

in the COOperative Forestry Research Program. The objective is to
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stimulate change necessary to help the program be more effective in

what it does.

The problem addressed in this study is not with the research that

has or is being done, but with how it is organized and focused to

address pertinent issues in renewable resources. This is a problem in

research management.

Chapter II, "Research Program.Management", discusses the research

management techniques most essential in the administration of the COOp-

erative Forestry Research Program; priority establishment, project

selection, and productivity analysis. The techniques presented are

derived from research management literature of both the public and pri-

vate sector. Chapter II provides a foundation from which the Operating

techniques of the COOperative Forestry Research Program are compared.

A critical analysis of the program is provided in Chapter III,

"The McIntire-Stennis Cooperative Forestry Research Program". Current

methods of priority establishment, project selection, productivity

analysis, and resource allocation are discussed in terms of the tech-

niques reported in Chapter II.

Economic research program management involves allocating available

funds to areas which have the highest expected value of output. Current

McIntire-Stennis procedures to allocate the Federal share of funds involve

the use of a pre-conceived formula that does not consider returns to

investment. A process for allocating resources among the participants

Of the McIntire-Stennis program that integrates priority establishment,

project selection, and productivity measurement is identified in Chapter

III.

Research priorities serve essentially two functions: they define
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areas within which individual research projects and studies are selected;

and, they indicate which studies should be performed first. Project

selection is essentially a continuation Of priority establishment. The

difference is that priorities establish ranked needs in research, and

project selection chooses those projects best suited to fulfill those

needs.

Project selection methodologies reported in Chapter II involve the

use of well defined priority criteria. Priorities in the Cooperative

Forestry Research Program are those specified in national plans for

forestry research and are difficult to relate to for project selection

and research project development.

Productivity analysis is currently accomplished through the use of

a counting procedure. The counting procedure involves the determination

of how many graduate students and publications result per research sci—

entist associated with COOperative Forestry Research projects. Research

productivity, however, is most accurately guaged by the relative attain-

ment of pre-conceived goals and objectives (Collier and Gee, 1973; Bow-

man, 1977).

Recommendations

Cooperative Research currently has the power to control the flow

of Federal dollars to the McIntire-Stennis Cooperative Forestry Research

Program. This power is being exercised through the use of a formula

procedure that is unrelated to the Operation of the program. The

principal recommendation Of this study follows:

(1) Cooperative Research, in conjunction with the Cooperative
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Forestry Research Advisory Board, needs to develop and

implement an alternative method of distributing the Federal

portion of program funds.

The development of such a system, as illustrated in Chapter II, will

involve the integration of other research management procedures such as

program planning, project selection, and productivity analysis. The

allocation system should provide the mechanism for support of goals while

maintaining an incentive for good productivity. The adoption Of a method

of resource allocation that considers the expected output of research and

its value will lead to greater returns for resources invested.

Legislative mandate (P.L. 87-788) has specified that the mechanism

for resource distribution be chosen by the Cooperative Forestry Research

Advisory Board. For this reason, it is necessary that recommendation

(1) be proposed to the Advisory Board. Since the Advisory Board is made

up of Association of State College and University Forestry Research Or-

ganization members, the needs and desires of the research ”work-place"

will be represented.

Cooperative Research participation, at least in an advisory capacity,

is an important component of this development process. Increased empha-

sis on accountability is one of the most significant developments of the

1970's. Executive and legislative budgeting systems are requiring

specific documentation of research program impacts for funds to be made

available. COOperative Research administration should be able to provide

the types of input necessary to make the proposed allocation system

responsibe to executive and legislative mandates. Without this criti-

cal component, sustained Federal support is doubtful.

The proposed allocation system integrates program planning, project

selection, and productivity analysis. In order for this to be possible,
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it is also suggested that policy changes occur in these areas. It is

recommended that:

(2) Specific goals and objectives need to be developed for use in

project planning.

National plans for forestry research have periodically been devel-

oped by the United States Department of Agriculture. These national

plans provide broad goals for forestry research but fail to facilitate

the use of these goals as objectives and planning criterion at levels

where research is actively done. The current joint planning effort of

the United States Department of Agriculture and ASCUFRO is destined to

exhibit the same deficiency as these past plans.

The McIntire-Stennis Cooperative Forestry Research Program uses the

research project as its basic planning unit. The mechanism through

which this is accomplished is the research project prOposal. National

plans do not provide a useful function in the McIntire-Stennis program

unless the goals and needs defined within them can be understood and

identified with by the developers of research project proposals.

Research project prOposals are generated at participating institu-

tions by research scientists. Although national goals and objectives

for forest and related research are revealed in national plans, the use

of the project proposal as the basic planning mechanism for McIntire-

Stennis COOperative Forestry Research has created a planning process

that works from the "bottom—up". There is no formal process for linking

national forestry research goals and objectives to local research project

proposals.

The development of specific goals and objectives for project plan-

ning could be accomplished through the use of techniques similar to those

reported by Shumway, et. al., in 1975, which are reviewed in Chapter II
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and in Appendix III. The techniques involve a hierarchical environment

such as that found in the Cooperative Forestry Research Program. The

technique enables broad goals to be filtered down to subordinate levels

where they become increasingly specific and operational.

Once goals and objectives are develOped, it is necessary that the

projects best suited to accommodate them are selected for funding. The

project selection techniques reviewed in Chapter II and Appendix III

generally require a specification of prioritized criteria for decision

making. To better deal with the project selection problem, while not

relinquishing the function from the participating institutions, the

following recommendation is made:

(3) Prioritized criteria for use in project selection need to be

developed periodically be program administration.

Many techniques have been reported in the literature pertaining to

the establishment of priorities and the selection of criteria for deci-

sion-making. A sample list of potential criteria was presented earlier

(page 42). The over-riding issue is the fact that what is relevant is

ever changing. In all cases, priority setting and criteria selection is

a subjective decision. Subjective techniques are presented in Chapter

II. Some, such as the Delphi method, appear to have more better poten-

tial than others. However, it appears that how the decision of priority

and criteria establishment is made, is less important than insuring that

the process occurs. Prioritized criteria must be available for utilization

of systematic project selection techniques such as those reviewed in

Chapter II.

The final step in the research management chain-of—events is eval-

uation of research results. The evaluation procedures currently used in
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the Cooperative Forestry Research Program (see pages 7-10) is neither an

appropriate nor an accurate means of evaluating research output. It is

therefore recommended that:

(4) Productivity indices need to be developed that evaluate the

value of research output, and its distribution, in terms of

its cost.

Following Collier and Gee (1973), it is suggested that forestry

research be evaluated in terms of the relative attainment of specified

research program goals and objectives. From a program management

standpoint, the success and value of research must be determined by the

relative attainment of specified goals and objectives.

Effective research management requires the interaction of planning,

project selection, productivity analysis, and control. Recommendations

for change in any one of these areas implies an examination and possible

modification of all others. The four recommendations developed as a

result of this study recognize these interrelationships. Their adoption

will require major changes in McIntire—Stennis Cooperative Forestry

Research Program administration, but should result in a more efficient

and effective program.
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Calendar N9. 1974-

STTIESQVHIJSS He R0 3. 2%88

[Report No. 2013]

 

IN THE 81*1N1\'1‘E OF THE UNI'l‘ED S'I‘A’I‘ICS

.\I;<:U.‘~"r 7, 1962

Read Lwieo and referred to the. (.‘onnnittee on Agriculture and ii‘nrestr)’

Si-zr'ri-zuni-J: 7, lint:

Reported hr Mr. J'Z.\s'rl..\.\'n. with amendments

[Omit the part strut-k through and insert the part printed in italiv!

 

AN At. it."

Tn authorize the. Secretary of Agriculture to enemrage and

assist. .the. several States in i-z‘irrying on a program of forestry

research, and for other purposes.

1 Be it enacted by the Senate and House of fi’eyn'cscntn-

2 lines 0/~ the United States 0/. .lmerim in (-'(m,’/t'r.~'.~' (zxxcnzhird,

3 That. it. is hereby reeng'nized that researeh in i'mestr)’ is the

4 driving fort-e hehind progress in developing and utilizing)‘ the

0 resmn'ees of the. Nation’s l'urest. and related rzmgetamis. The

6 production. preteetien. and utilization «it the. hired“. resmn'ees

7 depend on strong teehnning'ieai advanres and continuing

8 development of the knowledge neeessary to increase. the

9 effieienia' nl' forestry tn'aetiees and to extend the Z:enetits that

10 flow from forest. and related rangelands. it is reengnized

I
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that; the total forestry research ett‘orts ot' the sererai hit-see

colleges and universities and ot' the It‘ederal UoVernnn-nt- are.

more fully ctt'eetive it' there is close eoordination hetweeu

such programs, and it is further reeogniXt-d that. t'orestry

schools are espeeiattv vital in the training ot' researeh workers

in forestry.

SEC. 2.111 order to promote researeh in tot'twtt'y. the

Secretary of Agriculture is herehy :tlttilttt'ixeti to t‘mopet'ate

with colleges and Universities in the several States tor the

purpose of eneouraging and assisting thetn in carrying out,

programs of forestry research.

Such assistance shall he in aei‘2orda1nre with plans to he

agreed upon in advance hy the Seeretary and (a) hind-grant;

colleges or :‘igrieutt'urat eXperinteut stations estahtished under

the Merrill Act ot' July 3.3, 18022 (123 Stat. 503) , as amended,

and the Hatch Act. of March :3, 1887 (1)-1 Stat. ~t—it2), as

amended, and (h) other Sitttfi-fifitfifit‘tfi-i colleges and uni-

versities ot't'ering graduate training in the seienees hasie to

forestry and having a forestry sehoot; ito\\'(:\'et‘. an appro-

priate State representative designated h,\' the State’s (lover-

ner shall, in any agreement drawn up with the Secret try at

Agriculture for the purposes ot' this .\et. vertity t'tost: t Tigihte

institutions at in the State which will quality ter assi~tanee

and shall determine the proprn‘tionate amounts. of ass: tance

to he extended these ('ert'itied institutions.
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SEC. I}. To enahh' the Set't'etat'y to entry out the provi-

sions of this AM there are herehy authorized to he appro-

priated sueh stuns as the Congress may t'ront time to time

determine to he neeessary hut not exert-ding in any one fist-at

year one-half the amount appropriated for Federal forestry

researeh eondueted direetiy hy the Department ot' Agrietti-

tttre for the fiscal year preceding the year in \vhieh the hudget

is presented for sueh appropriation. it‘unds appropriated and

made avaitahte to +he States under this .\et shall he in addi-

tion to allotments or rants that may he made. under other
5."

authorizations.

SEC. 4. The amount paid hy the Federat Govermnent

to any State-eertitied institutions eiigihte for assistance under

this .\ et shalt not exeeed during any tiseat year the anmunt

availahte to and hudget'ed for expenditure hy sueh eoitege or

university during the same. fiscal year for forestry researeh

t'ront non-17ederat sources. The Seeretary is authorized to

make sueh expenditures on the eertiiieate of the appropriate

otiieiat ot' the eotiege or university having eharge ot' the

forestry researeh for which the expenditures as herein pro-

vided are to he made. if any or ail ot' the eottegez or univer-

Sitics certified for reeeipt. of funds under this .—\t°t hits to make

avaitahie and hudg'ct for expenditure for tiormtav researeh

in any tiseal year stuns at least as inueh as the amount. for

\vhieh it would he etigihie for such year tinder this Act, the
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dill'erenee hetween the lt‘ederal itihds a\'ailahle and the lands

made availahle and hudgeted tor expenditure hy the eollege

or university shall he. reapportioned hy the Seeretary to other

eligihle eolleges or universities ot' the same State it there he

any which quality therefor and, it there he none, the Set-re-

tary shall reapportion sueh ditlerenees to the mtalit'ying

colleges and universities of other States partieipating in the

forestry resea reh program.

S160. 5'). .\pportionments among partieipating States and

admiuiStrative expenses in eonueetion with the program shall

he. determined hy the Secretary after eonsaltatipn with a

national advisory board of not less than seven otlieials ot the

tim-‘est—Fj- selmals at the. State-(‘el'titied eligihle et‘illeges and

universities Chosen hy a majority of sneh setttmts CHI/Pf]! s and

tmicersities. In n'taking sueh apportionments etmsideration

shall he given to pertinent; t'aetors int-hiding, hut. not limited

to, areas of non-Federal eon'nnereial forest land and Volume ot'

timher cut annually from grmving st'ot'li.

SEC. 6. The Seeretary is authorized and diret-ted to pre-

serihe sneh rules and regulations as may he net-essaiy to

carry out the provisions of this AM and to furnish sues: ad-

vice and assistanee through a eooperative State :‘otestry

researeh unit. in the Department. of Aeriettlture as \vil‘ hest

promote the purposes of this Aet. 'l‘he Seeretary is lt'ither

authorized and direeted to appoint an advison t'ottt;r:ittee
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\vhit'h shall he eonstituted to give equal representation to

Federal-State agent-ies eoneerned with developing and utiliz-

ing the Nation’s forest resotu'ees and to the forest industries.

The Secretary and the national advism'y hoard shall seek

at. least. onee eaeh year the eounsel and adviee of the ad-

visory eonnnittee to aeeomplish etl'eetively the purposes of

this Act.

SEC. 7. The term “forestry researt'h" as used in this

.\et. shall inelude investigations relating to: (t) ltet'oresta-‘

tion and management: of land for the produetion of crops

of timher and other related products of the forest; ('3) man-

agtnnent of forest; and related watershed lands to improve

conditions of waterflow and to proteet resourees against

floods anti erosion; (:3) management of forest and related

rangeland for production of forage for domestie livestoek

and game and improvement of food and hahitat. for wild-

life: (4) management of forest lands for outdoor recrea—

tion; (5) protection of forest land and resourees against

lire, inseets, diseases, or other destrnetive agents; th) utili-

zation of wood and other forest products: (7) develtnnnent

of sound policies for the n‘nuntgement of forest. lands and the

harvesting and marketing of forest produt-ts; and (‘3) such

other studies as may he necessary to ohtain the. fullest and

most effective use of forest resources.
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1 SEC. 8. The term “State” as used in this -\et shall in-

2 elude Puerto Rico.
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INTRODUCTION1

These instructions supersede the revision of October 1969. They are

for the specific use of the State Agricultural Experiment Stations,

Schools of Forestry and Land-Grant Colleges of 1890 and Tuskegee Insti-

tute. The Current Research Information System (CRIS) input form consists

of four pages or parts characterized as:

CRIS FORM NUMBER
 

Research Resume AD 416

Classification of Research AD 417

Funds and Manpower AD 419

Progress Report AD 421

The Research Resume (AD 416) and Classification of Research (AD 417) are

filled out and submitted at the time a project (Work Unit) is initiated

or revised. These forms serve as the official record of approval of the

project and remain as the master record on each project unless the pro-

ject is revised, discontinued or terminated.

Funds and Manpower (AD 419) is submitted annually, September 15.

Progress Report (AD 421) is submitted annually, January 15. It also

serves as a Termination Report when a project is closed.

Because of the complexity of the forms and the many fields, it is essen-

tial that these instructions be followed exactly. Each field or data

item on the form is identified by a number. All funds should be assigned

to specific research projects. The usage of Administrative projects

should be held to a minimum and limited to administrative activities.

Any expenditures on projects designed for providing Centralized services

should be prorated to appropriate research projects. Manpower (SMY)

should not be reported on the CRIS Form AD 419 for Administrative pro-

jects.

SPECIAL NOTE TO DIRECTORS OR ATR(s) - When submitting new projects or

project revisions for Hatch or McIntire-Stennis, please indicate in your

transmittal letter the amount of funds being assigned to the project and

the source of the funds: (1) from Director's reserve or (2) by transfer

from other projects.

 

The suggestions for improving the functionality of this Manual that

were made by Director B. E. Day and Paul Casamajor, Assistant to the

Director, of the California Agricultural Experiment Station are

acknowledged and appreciated.
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U. S DEPARTMENTOF AGRICULTUWE

RESEARCH WORK UNIT/PROJECT DESCRIPTION - RESEARCH RESUME

U. S. DEPT. OF AGRICULTURE. STATE AGRICULTURAL EXPERIMENT STATIONS

AND OTHER INSTITUTIONS

4
 

 

DATE (Day, lamb. 700!)

Date of preparation of Form

 

   
 

 

 

VACCESSION NO. AGENCY IDENTIFICATION NO. 5 WORK UNITTPROJECT NO. (STATUS

. 2 3 4 As assigned by State ,x appr > te _x
_' ASSlgned by C S . ti NEW 'DXETDEN Rsvuzoqéflqo .5332.) PENDING

_/ Agency repor ng [:I“ [:13 [3‘3 C30 C15 CJ"

7 TITLE '

Maximum 100 characters and 80 if posssible (includes letters, symbols and spaces).

Don't use "research on", "investigation of", etc.

i PERF~5R_RTN‘E_3RGANIZATION I3 RESPONSIBLE ORGANIZATION

Department-(Agronomy, Animal Science, Hatch - SAES

Agricultural Economics, etc.) McIntire-Stennis - State Institution

responsible

Special Grants - CSRS

CITY [STATE/COUNTRYIZIP CODE CONG.DI5TRIC1 CITv rsTATI: IZIP CODE

8." ank
  
 

  

 

 

  

  

 

 

    
 

iflflvaTIGATOR NAMEISI (Lu! mm. Hm) socsscwuuaams) Is RESPONSIBLE INDIVIDUAL (Lu: noun mm A

__ __ Project_leade;s_1ngt ____~ _§or_ea<z ___‘fleadm9f organization listed in Field 13

__ __ more. 11W; names) __ __ __ -.per 3.00.-. _ __ 16 RESEARCH LOCATION ON CAMPUS

lis;g§_ YESI71A NO[:]R
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INTRODUCTION

The purpose served by this appendix is to provide background infor-

mation for the design of an efficient resource allocation model for

forestry research. The intention is to document the current state-of—

the-arts in research planning and control. To this end, the review pro-

vides information concerning various methods and techniques available

for economic valuation used in research management decisions. It docu-

ments situations where efficient allocation systems have been developed

and successfully employed and identifies personnel and institutions

involved in similar studies.

The report is divided into two major sections. First, an overview

of research planning is provided. Particular attention is given to

techniques available for establishing research priorities, selecting

individual research projects and measuring research benefits. The second

major section is the source of the overview material and the annotated

bibliography.

The reviewed management techniques indicate that procedures normally

used by government and universities for establishing research priorities

and evaluating research performance are not as effective as those used

in industry. This does not automatically imply that industrial proce-

dures should be adopted by public agencies. Industrial research tends

to be aimed at well defined goals and objectives against which research

progress can be tightly measured. The goals of much publically funded

research are not as clear as those in problem oriented industrial re-

search. Consequently, selection of research priorities and evaluation

of research programs in the public sector is more difficult than in more

highly controlled industrial situations.



’ 101

OVERVIEW

This section covers concepts of research planning. Emphasis is

given to techniques available for establishing research priorities,

selecting individual research projects and measuring research benefits.

Research Priorities
 

The develOpment of research priorities defines areas within which

individual research projects are selected. Subsequent decisions involve

the selection of particular projects recognized as those of highest

relative benefit within the framework of the established priorities.

There is not a great deal of literature dealing with the process

through which research priorities are developed. Much has been written

about what various priorities are, but there is a lack of literature

concerned with formal procedures and systems designed to objectively

determine these priorities.

In the industrial sector, priorities for research are problem ori-

ented. Research utilizing Operations research and management science

techniques apply in making the production process more efficient. Often,

specified percentages of the company's total sales are funneled back

into a research and development department to be used specifically in

the development of new and improved products. This research is justified

by management's desire to remain competitive in the market place. Pri-

orities are a ranking of goals. In government and universities, this

goal framework is highly complex as it involves many complementary and/or

competing considerations. The develOpment of research priorities in the
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public sector, therefore, lacks the objectivity found in the private

sector.

Shumway, et. al., (1975) has identified the complex hierarchical

structure associated with government agencies and the subsequent deci-

sion-making process involved within this structure. Broad areas of

priority are generally identified at the top of the hierarchical struc-

ture through political decisions. These broad areas of priority then

serve as a framework within which more specific priorities are developed

at corresponding levels in the government structure. Priorities become

increasingly specific but remain within the framework of priority estab-

lished in the higher levels of authority at lower levels in the hierarchy.

After priorities have been established individual projects are identified

through the use of project selection and benefit measurement techniques.

Thirteen reports prepared for the Northeastern Regional Planning

Committee in Upper Darby, Pennsylvania are listed in the annotated bib-

liography. These are examples of the types of reports found in the

government sector dealing with the establishment of research priorities.

In these studies, subcommittees comprised of scientists in particular

research areas were established and charged with the responsibility of

determining research priorities, in their respective fields, for the

northeastern United States. The resulting research priorities are listed,

but the selection procedures employed are not documented. Apparantly

they were subjectively determined.

Kaldor (1966) discusses many conceptual considerations that must be

involved with the establishment of research priorities. He fails, how-

ever, to elaborate specifically on how to involve these conceptual

considerations into a decision-making framework. Hildreth (1966) made
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another attempt at attacking the establishment of research priorities,

but does not provide a procedure for systematic establishment of pri—

orities.

The literature reviewed suggests that the establishment of research

priorities in industry is more efficient than the selection of priority

in government and universities. Efficiency alludes to the attainment of

pre—conceived goals and objectives. Research goals and objectives are

not clearly identified by government, public agencies and universities

in the selection of research priorities. Industry, on the other hand,

tends to direct its research to clearly defined goals and objectives.

Its efficiency then can be guaged quite readily in the measurement of

the attainment of these pre—conceived goals and objectives.

Historical data provide some indication of past priorities in

research. Past expenditure patterns indicate historical priorities.

Articles listed in the "Establishing Research Priorities" section of the

annotated bibliography authored by the National Science Foundation and

the USDA Forest Service provide this type of data.

Project Selection
 

Project selection techniques involve the selection of particular

research projects from a set of proposed projects. Project selection

involves an_gxuan£g_evaluation of research proposals. It provides an

ordinal ranking of proposed research projects for funding.

In contrast, the benefit measurement, discussed in the next section

of this appendix, deals with an ex pggg, cardinal measure of value. It

comprises techniques to determine the rate of return to particular
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research once initiated. However, some benefit measurement techniques,

such as that reported by the U.S. Forest Service (1967), involve an

ex an£g_determination of suspected value.

In project selection, a presumedly constrained budget is allocated

to a portfolio of research projects chosen from a host of research pro-

posals. The selection of a particular portfolio is done within the

framework of pre-conceived research priorities. These priority areas

are defined through a political or an historical decision-making process

and are discussed in the "Priority Establishment" section of this report.

Shumway (1973) has written an excellent and comprehensive review

of the project selection methodology associated with research. Before

utilizing Shumway's article as an outline in our discussion, we will

examine peer review, a method of project selection that Shumway does

not explicitly cover.

Peer review involves the evaluation of research and research pro—
 

posals by scientists associated with specific research areas being con—

sidered. Selected scientists are provided with copies of the research

prOposals and requested to give ex 333g, subjective evaluations about

the relative worth of the research and probability of success. The

specific evaluations are given to the decision-maker who forms his

decision on the basis of the evaluations. Often specific criteria are

specified to the reviewers and are used as guidelines to the evaluations.

Peer review is a widely used technique of project selection, both

in a formal and informal sense. In a formal sense peer review is used

as the prime tool in research decisions. The National Science Foundation,

for example, utilizes peer review as a major method of research proposal

evaluation. Informally, peer review is found in many decision-making
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processes in the form of informal discussions and suggestions from

colleagues.

Shumway (1973) categorized project selection techniques into 3

distinct classes: individual participant comparative methods; group

determined methods; and multi-dimensional ranking methods.

In the individual participant comparative methods, a common char-
 

acteristic of a single judge comparing the overall subjective worth of

one item to another or a group of items is shared. Several techniques

can be used by the individual evaluators and will be discussed below.

These methodologies categorized as individual participant comparative

methods include: Q—sort; paired comparisons; successive ratings; suc-

cessive comparisons; and the dollar metric approach.

The Q-sort technique divides prOposed projects into hierarchical

categories on the basis of their expected benefits. The Q—sort technique

involves sorting of cards, each of which contains essential information

about a particular project, into pre-conceived categories. No quanti-

tative values are assigned to any category, but each may be divided into

additional categories until no significant differences in anticipated

benefits are discernable among its projects. Ordinal ranking is obtained

between categories on the basis of anticipated benefits. This Q-sort

technique also appears in the literature as a method of classifying a

set of items according to the individual opinions of a group of persons

(Helin and Souder, in Belland Souder, 1974).

With paired comparisons, a complete ordering of projects is obtained
 

and verified. All possible pairs are compared and the one with the higher

expected benefit identified. Again, no quantitative value is assigned

to any project - only an ordinal ranking.
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An arbitrary base number is assigned in the successive rating
 

methodology. The base number is assigned to the highest ranked project.
 

Numbers are given to each subsequent project in accordance with its

anticipated benefits relative to the top one.

With successive comparisons initially assigned values are refined
 

by comparing the value of one high-benefit project to portfolios of

lower benefit ones. The number of projects in the portfolio is succes-

sively reduced until the single high-benefit project is preferred to the

portfolio.

The final individual comparative approach to be discussed is the

dollar metric methodology. In this methodology, paired comparisons are
 

used first to identify the preferred project from each possible pair.

From an estimate of the expected cost of each project the participant

specifies how much the cost of the preferred project could increase

before the other is chosen. This is repeated for all pairs. Next, he

determines how much the cost of the least preferred project could in-

crease (or decrease) before a decision would be made to fund no project

in this research area. This base figure permits the specification of

anticipated benefit in dollar terms.

In the group determined methodologies, the individual reviewers
 

evaluate the research proposals using any of the mentioned ranking

techniques separately. The individual evaluations are then grouped

for a consensus and final ranking. The individual evaluations can be

collected and analyzed in any of the following manners: the round table

approach; the chain of command approach; or the Delphi Method.

In the round table approach, the group meets together, over
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differences of Opinion and then concludes with a group consensus. The

chain of command approach, however, does not group the individual re-
 

viewers. The individual evaluations originate at the bottom of the

chain and are passed from subordinate to immediate superior. Modifi-

cations are made at each step in the chain of command until the evalu—

ation reaches the top where a final ranking is issued.

The Delphi method of group ranking (Harman and Press, 1975) pro-
 

vides for feedback and reconsideration by the individual reviewers

before final submittal. Each reviewer submits his evaluation to other

reviewers. The other reviewers evaluate the evaluation and anonymously

return it to the originator for any desired corrections. These cor-

rected evaluations are submitted to the decision-maker.

Scoring models comprise the major source of multi-dimensional
  

ranking methodologies (Moore and Baker, 1969a; 1969b; Shumway and
 

McCracken, 1975). Scoring models involve the selection of a discrete

set of criteria under which all of the projects can be evaluated.

Each project is rated by a numerical scale in each of the selected

criteria. An overall project score is calculated by summing the product

of criteria weighing and scores overall criteria.

Many of the articles reviewed did not take a specific focus on

particular techniques as did those articles discussed above. These

articles took a wider view of research as a part of an entire decision-

making system. Those references that did not specifically deal with

particular techniques of selection or benefit measurement, but dealt

with some aspect of placing research into an agency-wide decision-

making process are reported below.

A most interesting study completed recently in this systems
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approach area was concerned with a large hierarchical R&D organization

of the government (Baker, et. al., 1976). In this report the highly

diffuse decision-making structure within government agencies is dis-

cussed. A similar study involved the development of a resource allo-

cation system for such a technology based public organization (Shumway

and Huang, 1975).

In the studies it was found that decision-making in hierarchical

organizations is a diffuse process. A number of conjectures supporting

this premise were made, in another study, and supported with empirical

evidence (Shumway, et. al., 1975). A few of the more interesting

conjectures reported and supported through empirical evidence were:

1) changes in project funding will occur in all phases of the budget

cycle; 2) changes in project funding will also occur at all organiza-

tional levels; and 3) changes made by an entity cannot be predicted

from prior project funding information by a simple proportional or

linear relationship. These conjectures were postulated for systems

defined to be large and hierarchical. A hierarchical environment was

defined to exist if:

1) Several individuals are involved in the making of a decision.

2) These individuals are in different organizational levels,

organizational units (at the same hierarchical level) and/or

geographic locations.

3) The decision is partitioned into several activities.

4) Considerable time elapses between initiation and termination

of the activity resulting in the decision.

5) A final decision results but is not ridged at any point in time.

It is postulated that such a hierarchical environment is common to
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many public and private agencies. This work completed on such a system

could prove to be very valuable for any future work due on such an

organization and should be considered.

Benefit Measurement
 

Evaluation of research gxnpgsp, after it has been initiated, is

often used to justify past research investments and to demonstrate the

need for continuation of funding for research in process.

The measurement of potential benefit is a tool that can be used as

an 25 3353 allocation device (USDA Forest Service, 1967). These meth-

odologies, however, were discussed in more detail in the "Project Se-

lectknf'section of this overview. This pg apgg evaluation technique

is actually the essence of many project selection methodologies used

in industry. This ex EEEE approach is likely to become more commonplace

with stronger budget control procedures in the public sector.

Most of the pioneer work in research benefit measurement was done

within the realm of agricultural research. Research was viewed as a

production process in which inputs were used to devise a specific out-

put, presumably new technology. The value of this research output was

guaged by the increase in productivity generated as a result of the

research output.

Griliches (1958) computed an annual return of 700 percent to re-

search and development of hybrid corn. Peterson (1967), while concern-

ed with the return to poultry research, measured the downward shift in

the supply function of poultry and measured the value of poultry re-

search in terms of this downward shift and the subsequent savings of
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resources that was obtained. Ayer and Schuh (1972) and Akino and

Hayami (1975) have completed similar studies recently in cotton research

and rice research, respectfully.

Mansfield (1965) in analyzing research and development contribu-

tions to the nation's economic growth, utilized a very similar approach

to that used by the researchers in the agricultural sector. He deter-

mined a marginal rate of return to company investments in R&D for a

time period between 1927-60. Simply by totaling R&D expenditures in

real dollars and comparing this with the constant dollar value of the

company's output over that time period, he computed the marginal rate

of return to investments on R&D. It seems somewhat crude at this point

in time to consider cost of R&D inputs as the only factor in the value

of the company output (other factors, including demand, should be taken

into consideration), but back in 1965 this study served a major purpose

in getting interest in the evaluation of research moving.

Since these early studies, many engineers with specific companies

in mind have created numerous ex post evaluation techniques. Industrial

evaluation of research has been done in relation to company profits

(Bachman, 1972); to company sales (Taymour, 1972); and in its ability

to generate profitable business opportunities (Gee, 1972).

All of the techniques located, however, are inadequate in that

they fail to consider the many other factors that are influential in

determining the value of industrial output besides investments in

research and development. Perhaps Coller and Gee (1973) in their simple

approach to post evaluation of research have a better idea. They pro-

pose that research be evaluated in terms of pre-defined goals. The

first step in the evaluation process is an evaluation of the technical
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staff to determine if they accomplished their agreed upon goals and

objectives. The second step in the evaluation process is in the deter-

mination of the potential value or worth of what the staff has produced.

This value is determined by those departments and personnel within the

company who are to make use of the research output.
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ANNOTATED BIBLIOGRAPHY

Research Priorities

Association of state universities and land grant colleges and the United

States Department of Agriculture. 1975. A national program for

cooperative forestry research. Washington, D. C.

A study and program of research for cooperative forestry in the

United States.

Aubertin, G. M. and Leaf, A. L. 1976. Forest soils research priorities

in the northeast. A report prepared for the northeastern regional

planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System. Research projects for forest

soils in the northeast are outlined and given high moderate or low

estimates of priority, benefit and risk.

Degraaf, R. M., and Progulski, D. R. 1976. Wildlife and fisheries

habitat research priorities in the northeast. A report prepared

for the northeastern regional planning committee. Upper Darby,

Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System. Research projects for wildlife

and fisheries habitat are outlined and given high, moderate or low

estimates of priority, benefit and risk.

Dochinger, L. S., and Pell, E. V. 1976. Forest and air relationships

research priorities in the northeast. A report prepared for the

northeastern regional planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System-Research projects for forest and

air relationships are outlined and given high, moderate or low

estimates of priority, benefit and risk.

Dorg, I. 1976. Early forestry research: A history of the Pacific

Northwest Forest and Range Experiment Station 1975-1975. U. S.

Forest Service, Portland, Oregon.

A historical prospectus of forestry research in the Pacific North-

west.

Gatchell, C. J., and Gatslick, H. B. 1976. Forest products utilization

research priorities in the Northeast. A report prepared for the

northeastern regional planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and
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Forestry Research Planning System. Research projects for forest

products utilization are outlined and given high, moderate or low

estimates of priority, benefit and risk.

Gibson, H. G., and Jack, N. D. 1976. Timber harvesting research prior-

ities in the Northeast. A report prepared for the northeastern

regional planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural

and Forestry Research Planning System. Research projects for tim-

ber harvesting in the Northeast are outlined and given high,

moderate or low estimates of priority, benefit and risk.

Graves, P. F., and Dempsey, G. P. 1976. Forest economics, policy and

program research priorities in the Northeast. A report prepared

for the northeastern regional planning committee. Upper Darby,

Pennsylvania.

A report that is part of the Regional and National Agricultural

and Forestry Research Planning System Research projects for forest

economics, policy and program are outlined and given high, moderate

or low estimates of priority, benefit and risk.

Hildreth, R. J. 1966. Issues and implications in current procedures

for establishing research priorities. J. Farm Econ. 48: 1641-1650.

Decision-making models for establishing research priorities and

allocating research resources is presented.

Kabus, I. 1976. You can bank on uncertainty. Harvard Business Review;

May-June: 95-105.

A histogram approach is utilized in determing probabilities of

future events.

Kalder, D. R. 1966. A framework for establishing research priorities.

The conceptual considerations in the Specification of a framework

for establishing research priorities is spelled out.

Lindsay, J. J., and Echelberger, H. E. 1976. Forest recreation research

priorities in the Northeast. A report prepared for the northeastern

regional planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System. Research projects for forest

recreation are outlined and given high, moderate or low estimates

of priority, benefit and risk.

Mayer, C. E., and Stitchen, W. M. 1976. Forest inventory research

priorities in the Northeast. A report prepared for the northeastern

regional planning committee. Upper Darby, Pennsylvania.
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A report that is part of the Regional and National Agricultural

and Forestry Research Planning System Research projects for forest

inventory are outlined and given high, moderate or low estimates of

priority, benefit and risk.

Mock, J. E. and Lewis, J. L. 1973. Research priorities in Georgia.

The Governors Science Advisory Council Report. Atlanta, Georgia.

Priorities in research for Georgia are specified here. Methodolo-

gies for determining priorities are not presented.

Moore, R. L. 1974. Methods of determining priorities in a program of

research. Trans. Eng.Manag. EM-Zl: 126-140.

A method and application of priority establishment through the use

of benefit and cost analysis is presented.

National Academy of Engineering. 1973. Priorities for research appli-

cable to national needs. Washington, D. C.

A report to the National Science Foundation on priorities in research

pertinent to national needs.

National Science Foundation. 1975. National patterns of R&D resources

funds and manpower in the United States, 1953-1975. National

Science Foundation - NSF 75-307.

Provides a summary of the allocation of R&D funding and manpower

among the four sectors of the economy - Federal Government, industry,

universities and colleges, and other nonprofit institutions.

National Science Foundation. 1975. R&D activities of independent non-

profit institutions, 1973 - National Science Foundation, NSF 75-308.

This report summarizes the research and development activities of

all American non-profit institutions known to have allocated at

least $100,000 to R&D performance.

National Science Foundation. 1975. Research and development in indus-

try, 1973. National Science Foundation, NSF 75-315.

Data obtained from the Bureau of the Census, Department of Commerce,

is summarized here. Industry is examined to determine focus of

funds, scientists and engineers to research and development.

National Science Foundation. 1975. An analysis of Federal R&D funding

by function, 1969-1976. National Science Foundation, NSF 75-330.

Functional categories for Federal R&D support are outlined and

examined for support over the time period 1969-1976.

National Science Foundation. 1975. Federal funds for research, devel-

opment and other scientific activities, fiscal years 1974, 1975,

and 1976. Vol. XXIV. National Science Foundation, NSF 75-334.
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Provides detailed statistical tables containing data and information

on federal funds for research and development and where they were

spent.

National Science Foundation. 1976. Federal support to universities,

colleges and selected nonprofit institutions, fiscal year 1974.

National Science Foundation, NSF 76-305.

Federal delegations and support of research and develOpment for

universities, colleges and selected nonprofit institutions are

summarized here for 1974.

National Science Foundation. 1976. National Science Foundation guide

to programs. National Science Foundation. Washington, D. C.

Provides objectives and outlines the various research and develop-

ment programs current to the National Science Foundation.

National Science Foundation. 1976. Research applied to national needs

(RANN), fiscal year 1977 budget to the Congress. National Science

Foundation, Washington, D. C.

Provides objectives, organization and operation of the various pro—

grams for RANN. A proposed budget for 1977.

Reid, G. W. 1973. Final report: The governor's conference on research

and development priorities for the state of Oklahoma, Norman:

University of Oklahoma Press.

Priorities in research for Oklahoma are specified here. Methodology for

determination of these priorities is not clearly presented.

Reidel, C. H., and Payne. Forest land use research priorities in the

Northeast. A report prepared for the northeastern regional plan-

ning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System. Research projects for forest land

use, in the Northeast, are outlined and given high, moderate or low

estimates of priority, benefit and risk.

Rubenstein, A. H. 1968. Research Mgt. 11:279-304.

Overview of the studies conducted on research and the research pro-

cess up to 1968. A historical prospectus.

Sarles, R. L., and Bend, R. S. 1976. Forest products marketing research

priorities in the Northeast. A report prepared for the northeastern

regional planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System. Research projects for forest pro-

ducts marketing are outlined and given high, moderate or low esti-

mates of priority, benefit and risk.
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Sopper, W. E., and Halverson, H. G. 1976. Forest and water relation-

ships research priorities in the Northeast. A report prepared for

the northeastern regional planning committee. Upper Darby, Pennsyl-

vania.

A report that is part of the Regional and National Agricultural

and Forestry Research Planning System. Research projects for for—

est and water relationships are outlined and given high, moderate

or low estimates of priority, benefit and risk.

Talerico, R. L., and Reeves, M. R. 1976. Forest insects research prior-

ities in the Northeast. A report prepared for the northeastern

regional planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System. Research projects for forest

insects are outlined and given high, moderate or low estimates of

priority, benefit and risk.

Tryon, E. H., and Roach, B. A. 1976. Timber management research prior-

ities in the Northeast. A report prepared for the northeastern

regonal planning committee. Upper Darby, Pennsylvania.

A report that is part of the Regional and National Agricultural and

Forestry Research Planning System Research projects for timber man-

agement in the Northeast are outlined and given high, moderate or

low estimates for priority, benefit and risk.

USDA Forest Service. 1971. Forest Service research accomplishments

1970. U. S. Forest Service, Washington, D. C.

A summary of the work completed on all of the research projects in

the Forest Service during 1970.

USDA Forest Service. 1972. Forest Service research accomplishments

1971. U. S. Forest Service, Washington, D. C.

A summary of the work completed on all of the research projects in

the Forest Service during 1971.

USDA Forest Service. 1973. Forest Service research accomplishments

1972. U. S. Forest Service, washington, D. C.

A summary of the work completed on all of the research projects in

the Forest Service during 1972.

USDA Forest Service. 1974. Forest Service research accomplishments

1973. U. S. Forest Service, Washington, D. C.

A summary of the work completed on all of the research projects in

the Forest Service during 1973.
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Project Selection
 

Albala, A. 1975. Stage approach for the evaluation and selection of

R&D projects. IEEE Trans. Eng. Mgt. EM-22:153-164.

It is here proposed that the evaluation of research projects should

utilize different models appropriate to the particular stage the

research project is in. Specific models are suggested.

Asher, D. T. 1962. A linear programming model for the allocation of R&D

efforts IRE Trans. Eng. Mgt. En-9:154-157.

Provides a linear programming model using restrictions such as cost,

time, and resources to determine the optimal allocation of profes-

sional manpower to research projects.

Atkinson, A. C. and Bobis, A. H. 1969. A mathematical basis for the

selection of research projects. IEEE Trans. Eng. Mgt. Em—l6:2-8.

The mathematics behind a model used for resource allocation to

research by the American Cyanamid's Organic Chemicals Division is

presented.

Baker, N. R., and Freeland, J. R. 1972. Structuring information flow

to enhance innovation. Mgt. Sci. 19:105-116.

The importance of information in idea formulation is discussed. A

model is structured through which information could flow.

Baker, N. R., and Freeland, J. 1975. Recent advances in R&D benefit

measurement and project selection methods. Mgt. Sci. 21:1164-1175.

A review of the literature addressed to quantitative models of the

R&D project selection and resource allocation decision. The authors

have here arbitrarily divided the literature into benefit measure—

ment and resource allocation methods. Only ex-ante benefit measure-

ment techniques are discussed.

Baker, N. R., Souder, W. E., Shumway, C. R., Maher, P. M., and Ruben-

stein, A. H. 1976. A budget allocation model for large hierar-

chical R&D organizations. Mgt. Sci. 23:59-70.

A model dealing with the allocation of a constrained budget to

research alternatives for a large R&D organization is developed.

Bell, D. C., and Souder, E. E., editors. 1974. Special issue on

Project Selection IEEE Trans. Eng. Mgt. EM-21:No. 4.

A special issue publication of the British Journal R&D Management

and the IEEE Transactions on Engineering Management from the USA.

A collection of ten papers that collectively outline the state-of-

art of project selection.
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Bisplinghoff, R. L. 1975. Federal R&D - Outmoded management policies.

Science 190:4219.

The author states that a change in funneling of research dollars

form government agencies to private consumers should also incor-

porate a change in process of resource allocation.

Bok, D. C. 1976. Universities and national research policy. Science

193:4257.

Describes the need of university organizations to develOp effective

policy for the support of research at the university.

Bowers, R. 1975. The peer review system on trial. Am. Sci. 63:624-626.

Although the peer review system has come under recent criticism,

it is here defended as being indispensable.

Butcher, W. S. 1974. How do we get research that addresses the right

questions. Paper presented at a research management seminar.

Author places research management in prospective with decision-

making process. Relevance in research is emphasized.

Carder, D. R. 1973. Unified planning and decision-making: A conceptual

framework for the U. S. Forest Service management. Ph.D. disserta-

tion, Stanford University.

Presents a framework of management for the U. S. Forest Service that

incorporates a flexible, searching-and-learning approach.

Clarke, T. E. 1974. Decision-making in technologically based organiza-

tions: A literature survey of present practice. IEEE Trans. Eng.

Mgt. EM-21:9-23.

A comprehensive review of the literature dealing with idea genera-

tion, transmission and evaluation; market group involvement in the

innovation decision process; project selection and evaluation; and

possible impact of formal project selection models or techniques on

the bench scientist or engineer since 1967 is made.

Claxton, H. D. and Rensi, G. 1972. An analytical procedure to assist

decision-making in a governmental research organization. USDA

Forest Service research paper PSW-80.

The definitions and assumptions underlying an analytical model for

evaluating research and development in the Forest Service are out-

lined here.

Cochran, M. A., Pyke, E.B., Greene, L. C., Clymen, H. A. and Bender, A. D.

1971. Investment model for R&D project evaluation and selection.

IEEE Trans. Eng. Mgt. EM-l8:89-100.
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A mathematical model utilizing discounted cash flow fOr project

evaluation and a linear programming algorithm for project sel—

ection is developed.

Fishel, W. L. 1970. A Disjointed Incrementalist's Approach to Measur-

ing Research Benefits and Costs. Paper read to a meeting of the

Committee on Economics of Natural Resources Development, 26 Octo-

ber 1970, at the University of California Extension Center, San

Francisco, California.

With regards to benefit-cost analysis, a framework for classifi-

cation of components for any allocative process is presented.

Fishel, W. L. 1970. Uncertaintly in public research administration and

scientists subjective probability estimates about changing the

state of knowledge. Ph.D. dissertation, North Carolina State Uni—

versity at Raleigh.

An introduction of subjective probability estimate to benefit cost

analysis is made.

Fishel, W. L. editory, 1971. Resource Allocation in Agricultural Research.

Minneapolis: University of Minnesota Press.

This book presents the views and findings of a number of experts

concerned with the problems, issues and procedures involved in the

allocation of resources for agricultural research.

Harman, A. J., and Press, S. J. 1975. Collecting and analyzing expert

group judgment data. Rand Corporation P-5467.

Three methods of multivariate analysis are described for quantify-

ing and analyzing group judgment data collected from a parcel of

experts.

Heenan, D. A. and Addleman, R. B. 1976. Quantitative techniques for

today's decision makers. Harvard Business Review:32-53.

Several different methods of multivariate analysis, a quantitative

technique to determine comparative advantage between choices, are

discussed.

Jones, M. V. 1973. A comparative state-of-the-art review of selected

U. S. technology assessment studies. MITRE Operations, Washington,

D. C.

A comprehensive review of technology assessment in the United States.

Provides an introduction to literature available.

Kahalas, H. 1975. Planning for research and development - The impact

on society. Long Range Planning 8:37-42.

Future trends in R&D and its potential effect upon society is

examined.
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King, W. R. and Cleland, D. I. 1975. The design of management infor-

mation systems: An information analysis approach. Mgt. Sci.

22:286-297.

Deals with the use of managers in develOping management information

systems; a methodology of providing management with relevant infor—

mation.

Kotok, E. I. 1948. Organization of research in the U. 8. Forest Ser-

vice. Unasylva 2:69-76.

Describes the organizational setup of research in the Forest Service

as it existed in 1948 and prior.

Lake Tahoe Area Research Coordination Board. 1975. Research coordination

and utilization of the Tahoe Basin, South Lake Tahoe, California.

A look at how research is conducted at the Tahoe Basin. It details

the structure of the Research Coordination Unit and the progress

being made towards meeting its objectives.

McGaughey, S. E., and Thorbecke, E. 1972. Project selection and macro-

economic objectives: A methodology applied to Peruvian irrigation

projects. Am. Jo. of Ag. Econ. 54:32-40.

A ranking function is developed and used as a method of obtaining

investment priorities. This methodology is then applied to 11

Peruvian irrigation projects.

Moore, J. R. and Baker, N. R. 1969a. An analytical approach to scoring

model design application to research and development project selec-

tion. IEEE Trans. Eng. Mgt. EM-16:90-98.

Limitations of standard scoring models are identified and an analyti-

cal scoring model, which takes both quantitative and qualitative

criteria developed.

Moore, J. R. and Baker, N. R. 1969b. Computational analysis of scoring

models for R&D project selection. Mgt. Sci. 16:212-232.

A comparison and analysis of several scoring models. The additive

type index is shown to have important advantages over the multi-

plicative index.

Paulsen, A. and Kaldor, D. R., 1969. Evaluation and planning of research

in the experiment station. J. of Farm Econ. 51:1149—1161.

Explanation of a procedure for planning at the Iowa Agriculture and

Home Economics Experiment Station, Iowa State University, that

involves the use of first and second level panels of scientists.

Radosevich, R. and Hayes, R. L. 1973. Toward the implementation of R&D

resource allocation models. IEEE Trans. Eng. Mgt. EM-20:32-33.
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A listing of attributes deemed necessary for the selection of

a resource allocation model for research is made.

Rensi, C., and Claxton, H. D. 1972. A data collection and processing

procedure for evaluating a research program. USDA Forest Service

research paper PSW-81.

This report describes a set of computer programs and subroutines

used to process information required for an analytical procedure

to assist the allocation of research resources in a government

research organization, as was developed by the Forest Service.

Rouse, W. B., and Sheridan, T. B. 1975. Computer-aided decision-making:

Theory and practice. Technological Forecasting and Social Change

7:113-126.

Discusses the application of computer technology to the decision—

making process. Specific programs are referenced along with the

presentation of a realistic decision-making structure for applica—

tion.

Russel, D. G. Resource allocation in agricultural research using social-

economic evaluation and mathematical models. Can. J. Ag. Econ.

23:29-52.

Goals in agricultural research were identified in three categories

having a total of nine dimensions. A resource allocation system

is developed to provide criteria and assessment information to

generate decision—making information.

Shea, K. R. and Bayley, N. D. 1976. A new approach for planning or

coordination of a large project. Presented October 16 IVFRO World

Congress, June 1976, at 0810, Norway.

Describes the Adapted Convergence Technique for Agricultural Re-

search (ACTAR). This is a technique used by some Federal agencies

to plan and organize research and development activities.

Shumway, C. R. 1973. Allocation of scarce resources to agricultural

research: Review of methodology. Am J. Ag. Econ. 55:557-566.

Project selection tools such as project ranking and resource allo-

cation optimizing methods are reported.

Shumway, C. R. and Hwang, J. D. 1975. Application of a resource allo-

cation system in a technology-based public organization. R&D Mgt.

6:31-37.

A resource allocation system developed in earlier articles is

applied to governmental laboratory by the author and reported here.

Shumway, C. R. and McCracken, R. J. 1975. Use of scoring models in

evaluating research programs. Am J. Ag. Econ. 57:714-718.
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The article reports how scoring models are used at the North Caro-

lina Agricultural Experiment Station to rank recommended resource

reallocations.

Shumway, C. R., Maher, P. M., Baker, N. R., Souder, W. E., Rubenstein,

A. H., and Gallant, A. R. 1975. Diffuse decision—making in hier-

archical organizations: an empirical examination. Mgt. Sci.

21:697-707.

Several a priori conjectures are presented concerning how the

decision to fund research projects might be made in a hierarchically

and spatially diffused organization.

Souder, W. E. 1973. Analytical effectiveness of mathematical models for

R&D project selection. Mgt. Sci. 19:907-923.

The author tests the effectiveness of four mathematical programming

models used as decision aids in project selection and funding of

research and develOpment.

Souder, W. E. 1973. Utility and perceived acceptability of R&D project

selection models. Mgt. Sci. 19:1384-1394.

The value of and managerial acceptability of three expected valve

maximizing project selection models was assessed within five dif-

ferent R&D organizations. Generally high value did not necessarily

indicate high acceptability.

Souder, W. E. 1975. Achieving organization consensus with respect to

R&D project selection criteria. Mgt. Sci. 21:669-681.

In this study at four different organizations a strong leader was

found to be necessary if an impact method for achieving organiza-

tional consensus was used.

Stack, R. 1975. R&D coordination in industry and university. Res.

Policy 3:360-371.

Describes a policy used at German universities concerned with

coordinating reSearch programs.

Stottenberg, C. H., Ware, K. D., Marty, R. J., Wray, R. D., Wellons,

J. D. 1970. Planning research for resource decisions. Ames:

Iowa State University Press.

The book defines a systematic approach to research on forest re-

source problems. A model is defined for understanding the rela-

tionship between resource management and research.

Talon, S. 1969. What is a decision? Mgt. Sci. 16:172-189.

Decision-making is described as a series of sequential steps and

information gathering.
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Tauss, K. H. 1975. A pragmatic approach to evaluating R&D programs.

Research Mgt. 18:13-19.

Research projects are ranked through paired comparison techniques

using only simple arithmetic. Projects are selected corresponding

tO their relative rank.

Tharp, M. M. 1974. Natural Resource Economics in USDA — Organization

and research emphasis. USDA, Washingotn, D. C.

A historical prospectus Of research organization in USDA. USDA,

Agricultural Research Service. 1976. Management and planning

system. Washington, D. C.: U. S. Government Press.

USDA Forest Service. 1964. A national forestry research program. For—

est Service miscellaneous publication 965.

A national program Of research for forestry is provided.

USDA Forest Service. 1967. A P-P-B Special Study Of timber research

opportunities. Washington, D.C.

This document outlines current research projects in USDA and addresses

Opportunities for additional needed research in timber production.

Wallenius, J. 1975. Comparative evaluation Of some interactive approaches

tO multicriterion Optimization. Mgt. Sci. 21:1387-1396.

A report Of an experiment on a decision maker's response to the per-

formance Of the interactive methods for multicriterion Optimization.
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Benefit Measurement
 

Akino, M. and Hayani, Y. 1975. Efficiency and equity in public research:

Rice breeding in Japan's economic development. Am. JO. Ag. Econ.

A comparison of the return on investment in rice research to the

return on investment in other public expenditure areas is made.

A conclusion that there is an under investment in rice research

relative to other areas is made.

Albala, A. 1975. Stage approach for the evaluation and selection of

R&D projects. IEEE Trans. Eng. Mgt. Em-22:153—164.

It is here prOposed that the evaluation of a research project

should utilize different models appropriate to the particular

stage the research project is in. Specific models are suggested.

Allen, D. H. 1967. Two new tools for project evaluation. Chemical

Eng. July 3:75-78.

From a simple cash flow diagram a methodology is given to determine

equivalent maximum investment period and the interest recovery

period. It is useful only in those areas where a cash flow over-

time exists.

Andarawea, A. B. 1969. Evaluation of public research programs in

agriculture. Can. J. Ag. Econ. 17:157-169.

A brief presentation of the evaluation techniques Of research in

agriculture is made and a system of resource allocation involving

ex-ante education is suggested.

Augood, P. R. 1973. A review of R&D evaluation methods. IEEE Trans.

Eng. Mgt. Em-20:114-120.

A listing of various existing R&D evaluation methodologies is

reported here. Combinations of certain methodologies is suggested

as being useful in certain circumstances.

Ayer, H. W., and Schuh, G. E. 1972. Social rates of return and other

aspects of agricultural research: The case of cotton research in

Sao Paulo, Brazil.

The internal rate of return to Brazilian society from cotton re-

search is estimated here to be 90 percent. Methodology and distribu-

tion of benefit is also presented.

Bachman, P. W. 1972. The value of R&D in relation to company profits.

Res. Mgt. 15:58-63.
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Relates R&D evaluation as a direct relation between R&D costs and

company profits.

Baker, N. R., and Freeland, J. 1975. Recent advances in R&D benefit

measurement and project selection methods. Mgt. Sci. 21:1164-1175.

A review of the literature addressed to quantitative models of the

R&D benefit measurement and resource allocation decision. Litera-

ture reviewed has been divided into 2 sections: 1) benefit measure-

ment, and 2) project selection/resource allocation methods.

Bowers, R. 1975. The peer review system on trial. Am. Sci. 63:624—626.

The peer review system is described here as being indispensable.

Clarke, T. E. 1974. Decision-making in technologically based organiza-

tions: A literature survey of present practice. IEEE Trans. Eng.

Mgt. EM-21:9-23.

A comprehensive review of the literature dealing with idea gener-

ation, transmission and evaluation; market group involvement in the

innovation decision process; project selection and evaluation; and

possible impact of formal project selection models or techniques on

the bench scientist or engineer since 1967 is made.

Cochran, M. R., Pyle, E. B., Greene, L. C., Clymer, H. A., and Bender,

A. D. 1971. Investment model for R&D project evaluation and

eslection IEEE Trans. Eng. Mgt. EM-18:89-100.

A mathematical model utilizing discounted cash flow for project

evaluation and a linear programming algorithm for project selection

is developed.

Collier, D. W., and Gee, R. E. 1973. A simple approach to post-eval-

uation of research. Research Mgt. '16:12-l7.

Post evaluation of research should measure 1) whether or not stated

Objectives were met, and 2) if the Objectives were met did it re-

sult in any significant value to the instituting organization.

Fishel, W. L., editor. 1971. Resource allocation in agricultural re-

search. Minneapolis: University Of Minnesota Press.

This book presents the views and findings of a number of experts

concerned with the problems, issues and procedures involved in the

allocation of resources for agricultural research.

Gee, R. E. 1972. The Opportunity criterion - A new approach to the

evaluation of R&D. Res. Mgt. 15:64-71.

Griliches, Zvi. 1958. Research costs and social returns: Hybrid corn

and related innovations. J. Pol. Econ. 66:419-431.
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Return to investment on hybrid corn is determined by subtracting

the cost of develOpment of hybrid seed from the resulting value

of the increase in corn production. An annual return of 700

percent is determined.

Harman, A. J., and Press, S. J. 1975. Collecting and analyzing expert

group judgment data. Rand Corporation P-5467.

Three methods Of multivariate analysis are described for quantifying

and analyzing group judgment data collected from a panel of experts.

Horowitz, I. 1963. Evaluation of the results of Research and Develop-

ment: where we stand. IEEE Trans. Eng. Mgt. EM—lO:42—51.

The state-of-the—art concerning the evaluation of research and

development in 1963 is examined. A broad macroeconomic as well as

a firm and project level outlook is taken.

Mansfield, E. 1965. Rates of return from industrial research and de-

velopment. Am. Econ. Review :310—322.

Productivity change was found to be statistically correlated to the

rate of growth of cumulated R&D expenditures in ten large chemical

and petroleum firms and ten manufacturing industires in the post-

war period.

Mansfield, E. 1972. R&D's contribution to the economic growth of the

nation. Res. Mgt. 15:31-46

A summary of the work that has been performed to develop and

apply measurements of R&D's impact at the macro level.

Office of Management and Budget. 1976. Problems in evaluation: A back-

ground paper. Washington, D. C.

Outlines problems and deficiencies Often found in evaluation programs.

Pearson, A. W., and Allen, J. M. 1969. Assessing research and develOp-

ment. Science J.: 79-83.

A variety of methods for assessing industrial research and develop-

ment are presented and stated to be in use in British industry.

Peterson, W. L. 1967. Return to poultry research in the United States.

J. Farm Econ. 49:656-669.

A production function and an index-number approach are used to

estimate shifts in the supply function of poultry products. Consu-

mer surplus estimates are made to give insight as to return on

investment.

Tauss, K. H. 1975. A pragmatic approach to evaluating R&D programs.

Research Mgt. 18:13-15.
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Research projects are evaluated using only simple arithmetic through

paired comparison methodology.

Taymour, M. E. 1972. The value of R&D in relation to net sales. Res.

A methodology for relating the contribution of R&D to a company's

total sales is reported.

USDA Forest Service. 1967. A P-P-B special study of timber research

opportunities. Washington, D. C.

Outlines current research projects in USDA and addresses opportun-

ities for additional research for timber production and timber use.
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