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ABSTRACT 

Montana State University (MSU), the Montana Legislature, state 

leaders such as the Governor, and businesses have little or no 

criteria with which to evaluate the quality or extent of MSU services 

to business. This study addresses this problem. This is a problem 

because those who may want to know about MSU’s public service to the 

private sector are not able to obtain this information, and the 

university is providing extensive services to the private sector and 

receiving little recognition or funding for this work. 

This research is a descriptive analysis of the relationship 
between MSU and private sector companies who interact with the 

university. The extent to which academic and administrative 

departments are providing resources to Montana businesses was 

evaluated. The study assessed the attitude of these businesses 

relative to interactions between MSU and the private sector. 

Businesses utilizing MSU resources were identified. These 
firms were surveyed by telephone. The purpose of the survey was to 

investigate: (1) the types of university resources used by the 

businesses, (2) their overall attitude relative to interactions with 

MSU, and (3) the size of the businesses. 

The survey results revealed that MSU resources used by Montana 

businesses include: consulting services, research results, library 

services, laboratory services, student internships, use of facilities 

and/or equipment, spinoff technologies, and computer services. 

Montana businesses served by MSU tend to have a very favorable 

attitude about interactions between MSU and the private sector. These 

businesses tend to feel that: (1) MSU has a favorable impact on them; 

MSU has a favorable impact on Montana’s economy; and, (3) interactions 

between MSU and the business community are appropriate. An analysis 

of correlation indicated there is a moderate to substantial 

association among responses to these three dimensions of attitude 

about interactions between MSU and the private sector. Finally, 
neither size nor type of business affects their overall attitude. 
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Chapter I 

INTRODUCTION 

Land-grant educational institutions in the United States were 

created Mto promote the liberal and practical education of the 

industrial classes, to conduct original and other researches, 

investigations, and experiments bearing directly on and contributing 

to the establishment and maintenance of a permanent and effective 

agricultural industry,” and to give "instruction and practical 

demonstrations in agricultural and home economics and subjects 

relating thereto to persons not attending or resident in said colleges 

in the several communities.”^ In short, the mission of the land- 

grant university is primarily threefold: instruction, research and 

public service. This research investigates one component of the 

services provided by one of the land-grant institutions — Montana 

State University (MSU) at Bozeman, Montana. 

Public service at MSU takes a variety of forms. Probably the 

most recognized public services are those of the Cooperative Extension 

Service (CES) and the Agricultural Experiment Stations (AES). CES and 

AES perform research and disseminate information to the public through 

a network of agricultural experiment stations and county extension 

agents. Their work is coordinated with the activities of researchers 

and extension specialists located at the university in Bozeman. These 

CES and AES services however, have been previously evaluated by 
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Douglas Bishop. In addition, the public service activities of these 

separate administrative entities are regularly scrutinized and 

evaluated through the budget process of the Montana State Legislature. 

However, in addition to the formal public service activities of 

CES and AES there is a substantial amount of outreach and assistance 

conducted directly by the academic and administrative departments of 

the university. The public service activities of these other 

departments include providing: library services, computing services, 

formal and informal consulting services by students and faculty, 

research geared to the needs of particular industries or individual 

businesses, student internships, sophisticated university equipment 

for use by the private sector, laboratory services for diagnostic or 

research needs, and the development of new products and processes 

which are later commercialized by the private sector. Other states 

have identified these kinds of university services as important to the 

general economic climate of a region because businesses are 

increasingly concerned about the availability of these technical and 

3 
professional resources when selecting sites. 

Statement of the Problem 

As noted previously, the public service activities of MSU are 

principally conducted, funded, and evaluated through CES and AES. 

However because there has been no comprehensive study of the services 

provided by the academic and administrative departments, these 

other services may not be recognized by many in the university, state 

government or the private sector. So long as the quality and extent 

of these services remain unknown, it seems unlikely that MSU will 
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serve as a regional economic catalyst. 

Secondly, the services conducted by these academic and 

administrative departments are not funded through Montana’s university 

funding formula. The instructional component of the university is 

funded on the basis of the number of student credit hours taught, the 

mix of credit hours among disciplines, inflation, projected student 

enrollment, and the comparable costs at peer universities. The 

research component of the university is calculated incrementally. The 

funded public service activities of MSU include the work of CES, AES, 

and a small amount of $20,000 for university public service 

activities. MSU may be committing a significant amount of effort to 

provide services which are unrecognized and therefore unappreciated by 

those who make decisions about university funding. 

In summary there are two major problems: those who may wish to 

know the extent and quality of MSU’s relationship with the private 

sector are not able to obtain this information; and, the university 

may be providing extensive services to the private sector and 

receiving little recognition or funding for this work. University 

administrators, the Montana Legislature, state leaders such as the 

Governor, and business leaders oth inside and outside of Montana, have 

little or no criteria with which to evaluate the extent and quality of 

MSU services to business. 

Statement of Purpose 

This research is a descriptive analysis of the relationship 

between Montana State University and private sector companies who 
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interact with the university. It evaluates the extent to which 

academic and administrative departments of the university are 

providing resources to Montana businesses. The attitude of these 

Montana businesses relative to interactions between MSU and the 

private sector is also assessed. 

Specific areas of concern are: Have MSU services impacted 

Montana businesses favorably? Do these firms feel MSU is having a 

favorable impact on the Montana economy? Are services to businesses 

appropriate functions of a publicly-funded, academic institution? 

One might expect businesses who often use university resources 

to have a favorable attitude about their interactions with the 

university. One might also expect them to favor business outreach by 

MSU. Lastly, one might expect these organizations to see MSU’s 

efforts impacting favorably on Montana’s economy. This research 

investigates the level of congruence, or lack thereof, between these 

three dimensions of attitude about MSU interactions with the private 

sector. 

Three additional questions are also researched: Which 

university services are used most? Does type of business influence 

how MSU is viewed? Does the size of business affect how MSU is 

viewed? 

This research provides a measure of the extent and quality of 

MSU interactions with the private sector. It could serve as a tool 

for those who are making decisions about university funding — both 

internally and externally. It could also benefit business firms 

evaluating a Montana location, as well as serve to attract grants 
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aimed at stimulating technology centers, research parks, cooperative 

research centers, or other cooperative endeavors between the 

university and the private sector. 

Methodology 

Businesses utilizing resources available at MSU were identified 

through personal interviews with department heads, a list obtained 

from the MSU President's office, and a list of businesses employing 

the consulting services of faculty obtained from the Vice-President 

for Research. These firms were classified by type of business using a 

list obtained from the Montana State Unemployment Insurance Office. 

Then, they were surveyed by telephone. The purpose of the survey was 

to investigate: the types of university services used, their overall 

attitude relative to interactions with MSU, and the size of the firm 

as measured by the number of employees, (actual survey questions are 

detailed in Appendix B). Survey data were used to investigate the 

following general research areas: 

1. Which university resources are most often used by businesses? 

2. Do businesses using services provided by MSU have a favorable 

attitude about interactions between MSU and the Montana private 

sector? 

3. Do Montana businesses using MSU services feel their business is 

favorably impacted by MSU? 

4. Do Montana businesses using MSU services feel the Montana economy 

is favorably impacted by MSU? 

5. Do Montana businesses using MSU services feel it is appropriate 

for MSU to provide services to the private sector? 

6. Are the feelings of Montana businesses about the impact of MSU on 

their business consistent with the feelings of Montana businesses 

about the impact of MSU on Montana’s economy? 
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7. Are the feelings of Montana businesses about the impact of MSU on 

their business consistent with the feelings of Montana businesses 

about the appropriateness of MSU services to the private sector? 

8. Are the feelings of Montana businesses about the impact of MSU on 

Montana's economy consistent with the feelings of Montana 

businesses about the appropriateness of MSU services to the 

private sector? 

9. Does the type of business affect attitude about MSU interactions 
with the private sector? 

10. Does the size of business affect attitude about MSU interactions 

with the private sector? 

Only the attitudes of businesses relative to university 

services are evaluated. Careful readers will recognize that there are 

other important considerations relative to university/industry 

interactions. Is it fair for university researchers to patent and 

commercialize products developed using tax dollars? Should university 

faculty be asked to perform research or other work for the benefit of 

certain industries or even individual businesses? These value 

questions are being debated in universities throughout the United 

States and must be considered at the forefront of any substantive 

research about university/industry interactions. 

The next chapter explores these controversial issues and shows 

why universities are being pressured to cooperate with the private 

sector. In addition, other studies which evaluate the impact of 

university services are reviewed. 
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Notes 

^Morrill Act of 1862, sec. 4, Harry S. Brunner, Land-Grant 

Colleges and Universities 1862-1962, prepared for U.S., Department of 

Health Education, and Welfare, Bulletin 1962, No. 13, 0E-50030 

(Washington, D.C.: Government Printing Office, 1962), p. 71. 

2 
Douglas Bishop, "Montana Agricultural Experiment Station 

(MAES) Producer Survey," paper prepared for Montana Agricultural 

Experiment Station Director James Welsh, Bozeman, 1985. 

(Mimeographed.) 

o 
Governor James B. Hunt, "Technology and Growth: State 

Initiatives in Technological Innovation," Report of the National 

Governors* Association Task Force on Technological Innovation, July 

1983. (Mimeographed.), pp. 6-7. 
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Chapter II 

REVIEW OF RELEVANT LITERATURE 

The purpose of this chapter is twofold. First, an historical 

and contemporary discussion of selected literature relevant to the 

broader topics of university/industry interactions and technology 

transfer will be presented. Secondly, previous studies evaluating the 

impacts of these university/industry interactions will be reviewed 

within the context of this research. 

University/Industry Interactions 

John Naisbitt and Patricia Aburdene, in Re-inventing The 

Corporation, write that in a technological society, information, 

knowledge and creativity are key ingredients of economic prosperity.^ 

Academic leaders, notably, Harvard President Derek Bok and Yale 

President A. Bartlett Giametti stress the increasing economic 

importance of new knowledge. Industrial leaders recognize their 

international competitiveness in industries like semiconductors and 

microelectronics is closely tied to their companies’ abilities to 

3 
convert new research innovations into products. According to 

Edward David, President of Exxon Research and Engineering, the key to 

maintaining the United State’s economic and military strength will be 

a system where academic research reinforces industrial innovation.^ 

The economic input of knowledge, in today’s fast-moving technological 

society, is a critical resource. 
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Almost since their inception, American universities have been 

in the business of conducting basic and applied research to generate 

new knowledge. This practice of producing new knowledge was 

originally born out of an effort to complement instructional 

programs.^ Research was conducted to keep faculties and students at 

the cutting edge of their professional fields. Time and a 

Congressional effort to forge a nationwide land-grant education system 

geared to conducting research in fundamental fields have produced a 

tremendous, national, knowledge resource in universities. 

Universities in the United States possess the people and facilities 

necessary to generate the key economic ingredients of information, 

knowledge and creativity. 

As knowledge is increasingly important to economic 

productivity, members of both the academic and industrial communities 

are recognizing that the human and physical resources of the 

university, together with those of industry, can be used in a 

specific, targeted effort to bolster the economic productivity of 

individual businesses, certain technological industries, regional 

economies, and even national and international economies. 

Cooperation between industry and academia could lead to economic 

benefits far greater than the sum of their independent efforts. 

The Cornerstones of Debate 

There are both proponents and opponents of this concept of 

university/industry cooperative arrangements. While this research 

investigates only one component of the broader, fundamental and value¬ 

laden issue of university/industry cooperation, it is important that 
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readers have at least a cursory understanding of the parameters of 

this controversial topic. 

Proponents of increased interaction are usually those who feel 

America’s colleges and universities should take a leadership position 

in social, political, and economic matters.^ Rockefeller University 

President, Joshua Lederberg, argues: 

We need efficient and carefully constructed new technologies 

to cope with the needs of an ever-growing world population 

and to mitigate the problems generated by existing 

technologies. We need to bring together the best creative 

effort possible to solve these kinds of problems.^ 

The key points of these more "activist” proponents are as follows: 

industrial support is needed to offset declining federal commitment to 

research; university/industry cooperative research will increase 

communication between academic and industrial researchers thereby 

furthering the expansion of knowledge; public universities have a 

commitment to serve those businesses who pay taxes to support their 

activities; cooperation between universities and industry will help 

U.S. businesses maintain an advantage over international competitors; 

students who work side by side in academic institutions with 

representatives from industry will be better prepared when they 

ultimately take positions in industry; and consumers will also benefit 

g 
by having more products sooner. 

Conversely, opponents of increased interaction are those more 

conservative academic "traditionalists" who feel the primary missions 

9 
of American universities are 'instruction and research. These 

opponents of increased university/industry interaction argue thus: 

when universities involve themselves in for-profit activities they run 
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the risk of compromising the academic tradition of unbiased 

neutrality; the primary missions of instruction and research are 

diluted by the public service efforts; there is no "fair” way to 

select which research will be prioritized given the competing 

interests of private companies; basic research activity may give way 

to more commercial applied research endeavors preferred by most 

private companies; universities may alienate segments of their 

constituencies through their involvement in private-sector dealings; 

and private-sector companies may violate academic standards of 

openness by pressuring university participants to keep research 

findings secret in order to maintain a competitive advantage.^ The 

intensity of debate waged by opponents to university/industry 

interactions is probably best represented by Paul Baumann, Professor 

of Bacteriology at the University of California, Davis, who says: 

"Most of our research careers were made possible by funds provided by 

the taxpayer who took a risk as to the usefulness of our research. 

For scientists to use tax money for personal gain seems absolutely 

obscene."^ ^ 

Given this philosophical tension, leaders of states 

governments, universities, and industry have been attempting to 

outline strategies for dealing with these difficult issues. One of 

the recent efforts in this regard was conducted at Pajaro Dunes, 

California where eleven (11) corporate leaders and five (5) university 

presidents convened in 1981 to discuss university/industry 

1 p 
interactions. Following this original effort, the University of 

Pennsylvania and Pennsylvania Governor Dick Thornburgh sponsored a 
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conference in December 1982, ’'Partners in the Research Enterprise," 

which broadened the number of participants and expanded the agenda of 

13 the Pajaro Dunes conference. While no consensus has been forged 

to date, it is important to note that U.S. land-grant universities 

have assumed nontraditional, public service responsibilities since 

their inception, and the debate outlined herein is not altogether a 

product of the last few years. 

The Evolution of Land-Grant Universities 

In 1862, the federal government passed the Morill Act which 

authorized the creation of a national network of land-grant colleges. 

The purpose of the Morrill Act was: 

... the endowment, support, and maintenance of at least one 

college where the leading object shall be, without excluding 

other scientific and classical studies, and including 

military tactics, to teach such branches of learning as are 

related to agriculture and the mechanic arts, in such manner 

as the legislatures of the States may respectively prescribe, 

in order to promote the liberal and practical education of 

the industrial classes in the several pursuits and 

professions in life. ^ 

As time went on, the federal government gradually added to the 

responsibilities and mission of the land-grant colleges. The 1887 

Hatch Act established a system of experiment stations to be located 

throughout the states to conduct research relevant to the study of 

agriculture. The purpose of this legislation is summarized in Section 

two (2) of the Act: 

It is the policy of Congress to promote the efficient 

production, marketing, distribution, and utilization of farm 

products as essential to the health and welfare of our 
people.... It shall be the object and duty of the State 

agricultural experiment stations through the expenditure of 
the appropriations hereinafter authorized to conduct original 

and other researches, investigations, and experiments bearing 
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directly on and contributing to the establishment and 

maintenance of a permanent and effective agricultural 

industry of the United States, including researches basic to 

the problems of agriculture in its broadest aspects, and such 

investigations as have for their purpose the development and 

improvement of the rural home and rural life and the maximum 

contribution by agriculture to the welfare of the consumer.^ 

In 1914 Congress passed the Smith-Lever Act to disseminate home 

economics and agricultural information generated at the land-grant 

university and the agricultural experiment stations. This act created 

the third major arm of the land-grant complex, the Cooperative 

Extension Service. The purpose of the Smith-Lever Act is as follows: 

Cooperative agricultural extension work shall consist of the 

giving of instruction and practical demonstrations in 

agricultural and home economics and subjects relating thereto 

to persons not attending or resident in said colleges in the 

several communities, and imparting information on said 
subjects through demonstrations, publications, and otherwise, 

and for the necessary printing and distribution of 
information in connection with the foregoing; and this work 

shall be carried on in such manner as may be mutually agreed 

upon by the Secretary of Agriculture and the State 

agricultural college or colleges receiving the benefits of 

the Act.'° 

These three acts, taken together, form the legislative basis 

for the institutional structure of the land-grant universities located 

throughout the United States. The mission of the land-grant 

institutions, as defined in the legislative purposes excerpted here, 

clearly extends the role and scope of these institutions beyond the 

more traditional university functions of instruction and research. 

Over the years, the scope of land-grant universities’ other activities 

has been consistently broadened (under the umbrella of this land-grant 

committment to public service) to include continuing education in 

fields other than home economics and agriculture, cultural enrichment 

efforts, outreach to local government officials, etc.^ 
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Thus, in the context of history, the issue ot 

university/industry relations really centers around the extent to 

which land-grant universities can assume and fulfill this additional 

public service responsibility — not whether it should or should not 

occur at all. How can land-grant universities determine whether this 

particular public service function is both useful and appropriate? 

Land Grant Universities as Regional 

Economic Catalysts 

Because most of the funding for land-grant universities now 

comes from the state governments, it is arguably within the power and 

right of state governments to influence the public service functions 

of their land-grant university resources. Clark Kerr, in the 1972 

Henry Lecture to the University of Illinois said, 

The greatest change in governance now going on is not the 

rise of student power or faculty power but the rise of public 

power. The governance of higher education is less and less 

by higher education.... The 'ivory tower' of yore is now 

becoming a regulated public utility. 

Recent efforts, initiated primarily by leaders of state 

governments, have sought to encourage university/industry partnerships 

in order to promote regional economic development. Governor Dick 

Thornburgh of Pennsylvania, convening the second conference on 

university/industry relationships, "Partners in the Research 

Enterprise," notes: 

An assessment of our physical, economic, and intellectual 

resources has led us to mount an effort to capitalize on the 

advanced technology explosion occurring in campus and 

industrial laboratories, as well as on the production line. 

We must begin to apply these innovations and the fruits of 

important basic research not only to the revitalization of 

our existing industry through introduction of state-of-the- 

art technology, but to the establishment of advanced 
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technology centers throughout the state to incubate the new 

industries of tommorrow. 

We see forthcoming a role for state government as a convener 

of those from campus and industry, as a catalyst for 

cooperation on specific projects, and, frankly, as offerer of 

both the carrot and the stick to bring together academic 

frontiersmen and their counterparts in industry to increase 

productivity and to create new jobs for working men and 

women. ^ 

These are not the empty comments of a single state politician. State 

governments throughout the nation are initiating efforts to utilize 

their investments in public universities to bolster economic 

productivity. 

A 1983 General Accounting Office study noted, ’’State 

universities became involved [with research parks] at least partly as 

a result of State governments conceiving universities as regional 

resources that could be used to attract new, high-technology 

industries.” ^ In July of 1983, the Task Force on Technological 

Innovation of the National Governors’ Association released a study 

reporting a survey of state government initiatives aimed at using 

their universities’ scientific and engineering resources to foster 

economic growth.^ Following are a number of excerpts from this 

report which serve as examples of this growing effort. 

* The Washington state legislature recently approved a $10 

million Washington High Technology Education and Training Act 

to support the state colleges and universities in developing 
cooperative high technology programs. 

* The California MICRO Program funds joint university/industry 
research projects in the areas of micro-electronics technology, 

computer science and their applications. Established in 1981 

by the state legislature with $833,000 in state funds, the 

program has more than tripled in its funding over the past two 
years.23 

* The Arizona state legislature...has provided $19 million in 
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matching funds for Arizona State University’s Center for 

Excellence in Engineering.24 

^ in Michigan, more than $21 million in state funds has been 

committed in the form of seed money for the establishment of a 

new $100 million Michigan Industrial Technology Institute. The 

state is providing an additional $6 million for a new Molecular 

Biology Institute, located at Michigan State University in East 
Lansing.25 

* The state of Missouri currently provides $1 for every $2 from 

industry up to $950,000 for basic research, and $1 for every $1 

from industry, up to $475,000, for applied research projects.26 

* ...the West Virginia legislature has authorized up to $800,000 

a year in matching funds for industry-sponsored research.27 

* Under Pennsylvania’s Department of Commerce, a new Ben Franklin 

Partnership Fund was set up in 1982 with a $1 million Challenge 

Grant Program for the establishment and operation of four 

advanced technology centers, each to be operated by a 

consortium of business, labor, financial institutions, 

universities, colleges and local development districts.... 

State support, through the Department of Commerce, is $10 

million next year.28 

* ...the Massachusetts Department of Commerce, is in the process 

of setting up a Massachusetts Technology Park Corporation with 

authority to establish a statewide network of facilities 

dedicated to specific areas of science and technology. These 

facilities will be used by educational institutions and private 

industry to train students and employees. 

* Indiana’s Governor Orr established the Indiana Corporation for 

Science and Technology (ICST) in 1982. Just now getting 

underway, the Corporation serves as a forum for state policy 

deliberations on how to strengthen Indiana’s manufacturing and 

agricultural industries through technological innovation; to 

develop new state initiatives; and to ensure their 

implementation. The state legislature recently approved 

Governor Orr’s $20 million request for ICST funding. ^ 

* The Tennessee Technology Corridor Foundation is the result of 

Governor Alexander's task force investigation into regional 

development and technical education in the state's Knoxville- 
Oak Ridge region. From the National Laboratory in Oak-Ridge to 

the University of Tennessee campus and TVA Headquarters in 
Knoxville, an 8-mile corridor is planned for the development of 

high technology businesses and allied industries. The 

Foundation, established in 1982 with $1.3 million in state and 

federal funds, will oversee development of the corridor and 

provide technical and business assistance to ’’home-grown, 
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start-up-type, high technology-oriented business efforts."^ 

This list is by no means exhaustive. States throughout the 

nation are developing a variety of comprehensive efforts to tap the 

economic potential of their university resources. Consistent with 

this trend, the state of Montana has begun similar efforts. 

University/Industry Interactions in Montana 

In November of 1982 Montana's voters decided, by a 71% vote, to 

invest 25 percent of their Coal Tax Trust Fund receipts in Montana's 

32 
economy. The vote was on Initiative 95, and was interpreted by 

Governor Ted Schwinden and the Montana Democratic Party as a symbol of 

public support for government stimulation of the Montana economy. 

Governor Schwinden subsequently developed the "Build Montana" program 

to stimulate Montana's economy through public/private cooperative 

efforts, loan guarantees, small business assistance programs, a "Made 

in Montana" marketing program, and an image-building program aimed at 

improving the state's business reputation.*^ The program has also 

served as a springboard for a number of executive councils, boards and 

study commissions. 

One of the new groups was the Governor's Council on Science and 

Technology whose purpose was twofold: (1) to search out and discover 

ways Montana can use technology and information to better serve the 

needs of Montana farmers, ranchers, professionals, and businesses; 

and, (2) to investigate ways Montana's technological resources can be 

used to broaden and further develop Montana's economic base by 

. , 34 
attracting new businesses. 

On February 8, 1985, the Council released its report, with the 
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following recommendations involving the university system: 

Increase university support for patenting, licensing and 

commercializing services and develop enhanced and more 

efficient means to provide these services within the 

University System. 

Develop a policy requiring investigation of the opportunity 

and feasibility of licensing and commercializing university 

technology by Montana firms or Montana-based firms prior to 
contacting out-of-state firms. 

Develop a formal communications system to share the 

University System’s . product developments and other 

commercialization opportunities with Montana’s financial an 

business community, and obtain from the Montana business 

community ideas for additional applied research and product 

development. 

Work with the Alliance for Science and Technology 

Development, the Department of Commerce, the private sector, 

local development corporations, and federal laboratories to 

evaluate the feasibility of research/technology parks and 

technology-based business development. 

Establish seven distinguished applied research chairs to 

support the product development needs of existing Montana 

industries and new technology-oriented industries. 

These recommendations led to approval of House Bill 812 by the 

49th Montana State Legislature of House Bill 812. Section one of HB 

812 sets forth the purpose of the legislation: 

It is the purpose of [this act] to strengthen and diversify 

Montana’s economy by establishing a public/private sector 
partnership to encourage scientific and technological 

development within the state in order to keep pace with a 

transforming economic structure and to create new jobs and 

expand small business opportunities. 

To this end, the bill created the Montana Science and Technology 

Board, appropriated funds, and authorized functions. Those powers and 

duties, authorized by the legislature, generally set forth criteria 

for a program aimed at encouraging technology based businesses, 

technology transfer, and public/private economic development of 
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technology related initiatives. As part of the Montana University 

System, Montana State University will be expected to take an active 

role in the board’s activities. 

However, while state, business and academic leaders frequently 

cite economic reasons for developing university/industry 

relationships, there has been little evaluation of these economic 

development efforts. In fact, the study by the National Governor’s 

Association noted that "the ’bottom line’ in terms of their overall 

contribution to technological innovation, state economic development, 

and the spin-off of new, successful technology based firms is less 

clear." This lack of an evaluation mechanism is not unique to 

university/industry relationships. 

Joseph Wholey, in Evaluation and Effective Public Management, 

argues that government departments, agencies, and programs should be 

evaluated in terms of identifiable results and outcomes which can be 

directly linked to goals. Public managers too often rely on 

meaningless "process" objectives like the size of their budgets, 

38 
number of employees, salaries, and benefits. In the private 

sector, profitablity (results) ultimately dictates the success of 

business enterprises. In the public sector, managers must consciously 

search out ways of measuring policy results in the face of goals which 

tend to be somewhat vague. In the context of this research, the 

critical question is, "How can the impact of a land-grant university’s 

services to the private sector be evaluated?" 
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Measuring the Impact of University 
Services to Business 

Over the years numerous studies were conducted indicating 

substantial economic returns to public investments in agricultural 

research and dissemination activities. For example, Robert E. 

Evenson, Paul E. Waggoner, and Vernon W. Ruttan found in a 1979 study 

that technological research in agriculture for the period 1948 to 1971 

39 
yielded a rate of return greater than 90 percent. Such economic 

models however, are difficult to adjust for externalities like changes 

in commodity prices resulting from the tremendous increases in 

production, the impact of weather, the effects of federal subsidies to 

reduce production, etc. As a consequence, such economic valuations of 

research are frequently held suspect by legislators, governors, and 

other policy makers. 

A 1983 study by the General Accounting Office (GAO) 

investigated the value of university/industry cooperative 

relationships differently.^ At the request of Congressmen Don 

Fuqua and Larry Winn, Jr. and Senators Bob Packwood and Ernest F. 

Rollings the GAO studied three types of university/industry 

cooperative arrangements: research parks, cooperative research 

centers, and industrial extension services. The purpose of the GAO 

study was stated as follows: 

The specific objective of this report is to develop 
sufficient understanding of cooperative arrangements between 

universities and industry to identify and characterize the 

different outcomes, requirements, and problems associated 

with each type. 

Two dimensions of the GAO report were identified as important 

to this research. First, their review of the literature revealed that 
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’’there were no data bases or other information sources available that 

could be used to determine the specific types of benefits and issues 

associated with specific types of cooperation.”^ This confirmed 

the lack of substantive data available about the benefits (or lack 

thereof) associated with university/industry interactions. To study 

the issue, given the lack of data, the GAO adopted a case study 

approach to reviewing cooperative arrangements. 

Secondly, the GAO concluded that research parks and industrial 

extension services do in fact contribute to regional economic 

development. Regional economic development was even listed as the 

primary outcome of industrial extension services. GAO said, 

The primary outcome of extension programs is stimulating 

local and regional economic growth through a number of links 

that result from extension programs, including increased 

access to technology and information, increased productivity, 

and increased relevance of university research and teaching 

to the practical needs of the community. 44 

However, the GAO conclusions were made primarily on the basis of 

impressionistic interviews and site visits. The next step to further 

exploring this issue would appropriately be more quantitative in 

nature. Michael Reilly, James Robinson, and John C. Rogers of the 

Montana State University College of Business recently completed a 

study which moves in this direction. 43 

One component of the study was conducting a survey of out-of- 

state and resident business firms. In a question aimed at determining 

the importance and ’’postiveness” of academic institutions, the 

researchers report, ’’Montana firms consider academic institutions to 

be of minimal importance but view them as a very positive factor. 
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Out-of-state firms consider academic institutions to be very important 

but do not consider them to be a positive factor."46 The authors of 

the study speculate that because Montana industry is primarily 

extractive in nature, Montana businesses tend not to recognize the 

importance of high-quality academic institutions to technology- 

oriented firms. One way of assessing the quality and significance of 

university services to Montana industry would be to directly survey 

those businesses utilizing services, people or facilities at Montana 

State University. 

Douglas Bishop, MSU Professor of Agricultural Education, 

conducted a survey in 1985 designed to evaluate the Montana 

Agricultural Experiment Station (MAES).47 According to Bishop, "The 

major purpose of...this study was to identify a group of producer 

opinion leaders in Montana and to utilize this pool of opinion leaders 

to assist in gathering evaluative type data to help determine the 

level of acceptance of MAES information and activities."48 The 

survey instrument used to assist in gathering the evaluative data was 

designed to specifically determine: 

How familiar [producers] are with the material produced and 

activities carried on by MAES. 

How well [producers] feel MAES is equipped to meet the 

research needs of Montana’s agriculture industry. 

How extensively research results are being used in an attempt 

to improve the economic status of Montana producers. 

How frequently producers feel they have an opportunity to 
assist in determining the future direction of MAES research 

activities. 49 

Bishop’s research was conducted to evaluate the outcomes of Montana 

Agricultural Experiment Station activities. Agricultural producer 
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"opinion leaders,” the clients for MAES research, were contacted to 

assess the impact of MAES on their activities. 

The research being conducted for this professional paper 

dovetails with the efforts of both studies by Bishop, and Reilly, 

Rogers and Robinson. It seeks to analyze the impact of university 

services, exclusive of the Montana Agricultural Experiment Station and 

the Cooperative Extension Service, extended to Montana businesses 

directly from academic and administrative services departments. 

Similar to Bishop’s study, this researcher will assess the value of 

MSU services by surveying the clients of university services. 

The next chapter details the specific questions and hypotheses 

to be evaluated and tested as part of this research. Chapter III also 

outlines the research methods used in defining the population, 

designing the survey instrument, and administering the telephone 

survey. 
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Chapter III 

PROCEDURES AND DESCRIPTIVE DATA 

Introduction 

Chapter III is organized to state clearly the various research 

questions and hypotheses being evaluated and tested, and to outline 

the research procedures used. The research procedures portion of 

chapter is organized into four subsections which include: definition 

of the population of businesses using MSU, design of a telephone 

survey instrument to assess their attitudes, administration of the 

survey, and a summary of limitations to the research. 

Research Questions and Hypotheses 

The following five research questions and five null hypotheses 

were constructed for evaluation and testing: 

1. Which university resources are most often used by businesses? 

2. Do businesses using services provided by MSU have a favorable 

attitude about interactions between MSU and the Montana private 

sector? 

3. Do Montana businesses using MSU services feel their business is 

favorably impacted by MSU? 

4. Do Montana businesses using MSU services feel the Montana economy 

is favorably impacted by MSU? 

5. Do Montana businesses using MSU services feel it is appropriate 

for MSU to provide services to the private sector? 

HQ1 The attitude of Montana businesses about the impact of MSU on 

their business is not related to the attitude of Montana 

businesses about the impact of MSU on Montana's economy. 
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HQ2 The attitude of Montana businesses about the impact of MSU on 
their business is not related to the attitude of Montana 

businesses about the appropriateness of MSU services to the 

private sector. 

HQ3 The attitude of Montana businesses about the impact of MSU on 
Montana's economy is not related to the attitude of Montana 

businesses about the appropriateness of MSU services to the 

private sector. 

HQ4 There is no relationship between type of business and overall 

attitude about MSU interactions with the private sector. 

HQ5 There is no relationship between size of business and overall 
attitude about MSU interactions with the private sector. 

Procedures 

Population Definition 

The following procedures were used to evaluate and test these 

questions and hypotheses. Fifty academic and adminstrative 

departments of MSU which had opportunities to provide services to 

businesses were contacted. As noted previously, interactions with 

departments controlled by CES or AES were considered beyond the realm 

of this study. 

All but six of the contacts were in the form of a personal 

interview between this researcher and the department head. The other 

six interviews were conducted via telephone. At the time of the 

interview, the researcher described the purpose of the research and 

explained the research design. Following this, department heads were 

asked to: (1) describe the types of interactions between their 

departments and private for-profit and/or private non-profit Montana 

firms; (2) submit the names of firms to whom they had provided 

resources during the course of the last two years; and, (3) provide 
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the names of a contact person at each of the firms, if possible. 

In addition to the personal meetings with university department 

heads, a list of businesses interacting with MSU identified by 

university departments in the Spring of 1985 was obtained from the MSU 

President’s office. Finally, a list of businesses employing the 

consulting services of faculty as maintained by the MSU Vice-President 

for Research was also used. Based upon these three sources, 335 

university/business relationships were identified (see Appendix A). 

A number of businesses were identified by more than one 

university department, therefore, the list was narrowed to eliminate 

the 46 contacts which represented duplications. Because the 

researcher wanted to remove firms whose contact with the university 

was minimal, the population of firms was further reduced by 

eliminating those who used library services in 1984-85, but not in 

1986. The 14 firms which were found to be no longer in business were 

also removed from the population. Thus, the total population numbered 

240. Sixty three firms in the population were not included in the 

results because they were unwilling, unavailable, or because of 

surveyor error. Because 177 of the 240 firms in the population were 

ultimately surveyed, the response rate was calculated to be 74 per 

cent. Table 1 summarizes this process. 
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Table 1. 

Calculation of the Response Rate of Firms Identified by 
University Departments and Included in the Study. 

Response Status 
Number 
Firms 

Number Renaining 
to be Surveyed 

Total Contacts Identified by Departments 335 335 
Duplications of Firms Between Departments 46 289 
Library Use Only, and Prior to April of 1985 35 254 
Firms No Longer in Business 14 240 
Contacted, But Unavailable to be Surveyed 33 207 
Contacted, But Ihwilling to be Surveyed 28 179 
Surveyed, but Errors in the Data Collection 2 177 
Surveyed, and Included in the Data Set 177 0 

177/240 = 74% Response Rate 

After a list of Montana businesses served by MSU was prepared, 

they were categorized by type according to their Standard Industrial 
* 

Classifications (SIC). A complete list of Montana businesses by four 

digit SIC obtained from the Montana State Workers Compensation Bureau 

was used to research the SIC’s of the population of businesses 

identified. Businesses not located in the SIC directory were 

considered nonclassifiable and were subsequently placed in SIC 

Division K; there were only eight firms placed in this category. The 

SIC Divisions of the businesses are detailed in Table 2. 

Standard Industrial Classifications were created by the federal 
government in 1967 (revised in 1972) to ensure a standard taxonomy 
for grouping businesses according to their type of business 
activity. 
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Table 2. 

Firms Completing the Survey by Standard Industrial 
Classification (SIC) Division. 

SIC 
Division Description of SIC Category 

Number 
of Firms 

Percent in 
Category 

A Agriculture, Forestry and Fishing 43 24.3 
B Mining 3 1.7 
C Construction 3 1.7 
D Manufacturing 21 11.9 
E Transportation and Public Utilities 5 2.8 
F Wholesale Trade 14 7.9 
G Retail Trade 4 2.2 
H Finance, Insurance and Real Estate 1 .6 
I Services 72 40.7 
K Nonclassifiable 8 4.5 

Missing Cases 3 1.7 

Total 177 100.0 

Note: Division J is reserved for classifying public agencies. 

Using the Yellow Pages sections of Montana telephone books and 

the 1411 information number, telephone numbers were obtained for the 

businesses. Firms without telephone numbers available through either 

of these sources were among those assumed to be no longer in business. 

Other firms considered to be no longer in business were those where 

the telephone connections were ”no longer in service” or where the 

party at the other end of the line informed the surveyor that the firm 

was no longer in business. 

A telephone survey instrument was prepared and administered to 

businesses in the population (see Appendix B). The purpose of the 

survey instrument was to learn: which services are most often used, 

the attitude of firms relative to their interactions with MSU, and the 

size of the businesses as measured by number of employees. 
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Survey Design 

Based upon the kinds of interactions identified by department 

heads, a list of eight university services/resources was prepared. 

This list was made into eight closed-response questions to determine 

which university services were most used. One open-response question 

was added to allow1 firms to identify services not specifically 

addressed in the survey. 

To determine the attitude of businesses relative to their 

interactions with MSU, a scale was constructed using Likert's Method 

of Summated Ratings.^ Steps in the development and scoring of a 

2 
Likert Summated Ratings attitude scale are summarized in Table 3. 
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Table 3. 

Procedures for Setting Up and Administering a Likert Sirmated 
Ratings Attitude Scale. 

Step Procedure 

1 Identify object toward which attitude is to be measured. 

2 Generate a series of favorable and unfavorable statements 
related to the object. 

3 Test and refine the statements generated. 

4 Administer statements to a sample of individuals similar to 
eventual respondents. Respondents are asked to rate their 
agreement or disagreement with each of the statements according 
to whether they strongly agreed, agreed, were undecided, 
disagreed or strongly disagreed with each of the statements. 

5 For favorable statements, the strongly agree response is given a 
weight of +2, the agree response a weight of +1, the undecided 
response a weight of 0, the disagree response a weight of -1, 
and the strongly disagree response a weight of -2. For 
unfavorable statements, the scoring system is reversed with the 
strongly disagree response given the weight of +2 and the 
strongly agree response the -2 weight. 

6 Determine which statements best discriminate between high total 
attitude score and low total attitude scores. 

7 Eliminate statements the responses to which are not 
substantially correlated with high and low attitude scores. 

8 Administer a refined version to desired sample of respondents. 

9 For each respondent, add all responses arithmetically. Result 
is total attitude score for the individual; this is overall 
attitude tcward the object. 

The Likert Summated Ratings method of scaling was used 

primarily because it is one of the easiest scales to construct. In 

addition, in a comparison of the validity and reliability of four 

methods of attitude scaling, Pamela K. Poppleton and G. W. Pilkington 

found that the quality of data obtained using the method of summated 
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ratings was almost the same as data obtained using more complicated 

3 
methods of attitude scale development and scoring. 

For the scale used in this study, a series of twelve Likert 

statements were constructed. Twelve statements were used in this 

scale primarily because of time limitations. As businesspersons are 

usually very busy, the researcher kept the length of the survey around 

seven minutes. Six of the statements were framed to read positively, 

(e.g., ’’Montana State University has a favorable impact on your 

business.”), and six of the statements were framed to read negatively, 

(e.g., Montana State University has little impact on Montana’s 

economy.”). The scale was designed to measure the feeling of 

businesses about: (1) the impact of MSU on their business; (2) the 

impact of MSU on Montana’s economy; and, (3) the appropriateness of 

MSU services to the private sector. Four statements were created to 

measure each dimension of the businesses’ overall attitudes about MSU 

interactions with the private sector. 

Given a population of 240 firms, a canvass of all firms was 

determined to be the most scientifically sound method of conducting 

the research. Because a canvass was being conducted and the size of 

the population was relatively small, there was no ’’sample of 

individuals similar to the eventual population” who could be surveyed 

to test the discriminating power of the statements. Therefore, steps 

number four and eight of the above table were eliminated. To 

compensate for this methodological shortcoming however, it was 

determined that statements which had t scores lower than 2.66 for 

significance at the .01 level would be removed from the scale. 



36 

Lastly, all respondents were asked how many full-time and 

annualized part-time people were employed by their business. This was 

in order to assess the difference in attitude, if any, which was 

related to the size of the business. All businesses surveyed were 

placed into one of three size categories, based upon the number of 

people employed. Other measures of business size include: gross 

sales, net income, and the ’’value added” by firms to their product(s) 

and/or service(s).^ These other measures however, are frequently 

treated as sensitive data and/or may not be readily available to the 

respondent. The size categories used in this study are the same as 

the size categories used by the Montana Department of Commerce in 

5 
their Montana Mining and Manufacturing Directory. The distribution 

of businesses surveyed by business size is summarized in Table 4. 

Table 4. 

Distribution of Businesses Interacting with Montana State 

University by Size of Business. 

Size Number of Enployees Nunber of Businesses Percent 

Small 1-10 103 58.2 

Mediun 11-50 44 24.9 

Large 51 or more 30 16.9 

Total 177 100.0 

Administration of the Survey 

The survey instrument was pretested to determine the 

presentation clarity of questions and Likert statements . An original 

group of fifteen businesses were contacted and the survey was 

administered. Following this, these respondents were asked to 
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critique the presentation clarity of the various survey items. On the 

basis of the suggestions of the pretest respondents, two Likert 

statements were reworded and the introductory statement was reduced to 

approximately seven seconds. 

All fifteen of the pretest responses were included in the 

survey results. The stimulus used and responses obtained in the 

prestest were not judged to be significantly different from the 

stimulus used and the responses of the other 162 respondents. 

The survey was administered to a total of 177 respondents in 

September of 1986. In addition to the principal researcher, four 

persons assisted in the administration of the survey instrument. 

Three of the additional surveyors were upper division undergraduate 

students at Montana State University. The fourth surveyor was also 

employed as a secretary at the university. All four received 

approximately one half hour of instruction consisting of: a 

description of the purpose of the research project, an explanation of 

the purpose of each of the questions in the survey instrument, 

suggestions on how to connect with the contact person in each of the 

firms, and general guidelines for telephone surveying (e.g., don't 

bias the results by helping the respondent to answer, don't take it 

personally when someone becomes angry with the subject matter and 

vents their frustrations on you, etc.). After each of the surveyors 

had conducted two surveys, the two interviews were discussed to 

discover and resolve any problems encountered by the surveyors. 

All survey responses were coded, at the time of the interview, 

onto mark-sense forms. The mark-sense forms containing the data were 
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entered into a computer SPSSx statistical file for analysis on 

September 18, 1986. Prior to the presentation of results however, it 

is important to outline some research caveats. 

Caveats of the Research 

There are essentially three caveats to this study: there may be 

other businesses interacting with MSU who were not identified, firms 

included in the population but who were not surveyed may be different 

from those who agreed to be surveyed, and responses to the survey 

stimulus may not represent the actual behavior(s) and attitude of the 

organization being studied. 

While this study is represented as a canvass of all Montana 

businesses interacting with academic and administrative departments at 

MSU, there may be businesses not identified who do interact with MSU. 

To more exhaustively identify Montana businesses utilizing MSU 

resources, all faculty, staff, and administrators, would probably have 

to be contacted. 

Of the 240 businesses identified as interacting with MSU, 177 

agreed to be surveyed. The other 63 businesses may be different than 

those firms surveyed. It was not possible to analyze how these firms 

may differ from the 74% of the total population included in the 

results. 

Lastly, the recorded responses are intended to represent the 

behaviors and attitudes of the organization under study. However, 

actual behaviors and attitudes are not always consistent with the 

stated feelings, attitudes, political positions, etc. of the 
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organization. Put differently, people responding to this survey 

stimulus may respond one way and actually behave and feel contrary to 

the stated response. This is an inherent problem of almost all survey 

research. A related problem is that respondents may have been biased 

to react positively to the psychological object under consideration 

because they were flattered for having been chosen to participate in 

the research project.^ 

In Chapter IV the survey results are presented. Each of the 

research questions and null hypotheses are evaluated on the basis of 

data collected through the survey instrument. 
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Chapter IV 

ANALYSIS AND INTERPRETATION OF RESULTS 

The purpose of this chapter is to present the survey results to 

evaluate and test the research questions and null hypotheses presented 

in Chapter III. The data are presented in tabular form to address 

each of the research questions and hypotheses outlined previously. 

Following each table is a discussion and interpretation of the data. 

Research Question One 

The first question to be evaluated is, "Which university 

resources are most often used by businesses?" Table 5 summarizes the 

responses to a checklist of the eight kinds of resources which were 

identified in the interviews with department heads. 

Table 5. 

University Resources Used by Businesses Ranked by Nunber of 
Users. 

Rank Resource 
Nunber 
Users 

1 Faculty Perform Consulting Services 147 
2 Utilize Research Results 109 
3 Library Services 92 
4 Laboratory Services 91 
5 Students Serve as Interns 83 
6 Utilize University Facilities or Equipment 53 
7 Nferket or Produce Spinoff Technologies 43 
8 Computing Services 30 
9 Other 86 

Note: Businesses surveyed may have used more than one service. 
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As might have been expected, the consulting services of faculty 

and the results of MSU research are the two leading university 

resources used by the business community. It was surprising to learn 

the number of businesses who market or produce spinoff technologies 

produced at Montana State University. These technologies ranged from 

a device to test agricultural herbicide and pesticide application 

equipment to lactobacillus fermentum, a microbe used to increase the 

nutritional value of an Egyptian bread. 

Item number nine refers to the number of respondents who 

indicated they used services other than those listed in the eight-item 

survey checklist. Among the "other" kinds of resources mentioned by 

businesses were: the services of the Cooperative Extension Service, 

the research results of the Agricultural Experiment Stations, 

conferences coordinated by MSU, and Continuing Education courses 

sponsored by MSU. Businesses frequently took advantage of this open 

response question to make additional comments relative to the more 

general subject of their views about MSU/industry interactions. 

Appendix C summarizes the list of other resources used and comments. 

Research Question Two 

The second question to be evaluated is, "Do businesses using 

services provided by MSU have a favorable attitude about interactions 

between MSU and the Montana private sector?" This research question 

is analyzed using three tables. Table 6 summarizes the t scores of 

each of the twelve Likert items used in the attitude scale. 
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T scores are important because they measure the discriminating 

power of statements. If everyone is likely to agree with a statement, 

or if everyone is likely to disagree with a statement, it is 

considered a poor discriminator. For example, the statement, "Some 

days the sky is clear and some days the sky is cloudy.", would 

probably be a poor discriminator, and would subsequently have a low t 

score. Conversely, if a statement is one which consistently helps to 

separate people on one side of the attitude spectrum from people on 

the opposite side of the spectrum, it is considered a good 

discriminator. For example, the statement, "Ronald Reagan is a good 

President." would likely be a powerful discriminator on a scale 

measuring political liberalism/conservatism and would subsequently 

have a high t score. 
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Table 6. 

T-Scores of Likert Statements Used in the Survey. 

Number Statement T-Score 

1. Montana State University should become more active at 
providing services to businesses. 7.89 

2. Academic institutions have little affect on the economic 
climate of a state. 8.94 

3. Montana State University has a favorable impact on your 
business activities. 5.92 

4. Providing services to businesses is an appropriate 
function of academic institutions. 7.68 

5. Montana’s econony does not benefit frcm Montana State 
University. 11.20 

6. Montana State University should not perform services for 
businesses. 9.76 

7. Academic institutions can benefit the activities of 
individual businesses. 4.78 

8. Montana State University should attempt to stimulate 
economic development in Montana. 7.62 

9. Your business does not benefit from Montana State 
University. 6.82 

10. Academic institutions should restrict their activities 
to research and instruction. 7.65 

11. Montana State University has a favorable impact on 
Montana's economy in general. 4.69 

12. Academic institutions have little inpact on businesses 
they provide services to. 7.35 

Note: All T-Scores were significant at the .001 level. 

Allan L. Edwards, in Techniques of Attitude Scale Construction, 

advises including all statements which have t scores of 1.75 or 

greater in Likert Summated Ratings attitude scales.^ Within this 
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context, the t scores reported in Table 6 are considered very good 

discriminators of the attitude of businesses about MSU. Given 91 

degrees of freedom, all of the statements easily exceeded the 

necessary score of 2.66 to be significant at the .01 level. 

The overall attitude of Montana businesses who use services 

provided by MSU with regard to interactions between MSU and the 

private sector was clearly on the positive side of the attitude 

spectrum. In all but one statement, the cumulative "very favorable" 

and "favorable" responses to each of the Likert statements exceeded 80 

per cent. Table 7 summarizes the percentage distribution of responses 

to each of the statements used in the scale. 

Table 7. 

Percentage Distribution of Classes of Responses to Likert 
Statements. 

Class of Response (Percentage) 

Statement Very Very 
Number Favorable Favorable Neutral Unfavorable Ihfavorable 

1 13.6 57.6 14.1 13.6 1.1 
2 37.3 53.1 3.4 6.2 0.0 
3 22.6 57.6 14.1 5.1 .6 
4 18.6 61.6 10.2 8.5 1.1 
5 44.1 52.0 3.4 .6 0.0 
6 30.5 59.9 6.8 2.8 0.0 
7 20.3 78.5 1.1 0.0 0.0 
8 29.9 51.4 10.7 7.9 0.0 
9 33.3 60.5 2.3 3.4 .6 

10 16.9 63.8 9.6 8.5 1.1 
11 15.8 70.6 9.6 2.8 1.1 
12 14.1 68.4 8.5 8.5 .6 

Mean 24.8 61.2 7.8 5.7 .5 

Note: Responses reported in this table were coded so that "disagree" 
responses to negatively phrased statements were interpretated as 
favorable responses, "agree" responses were to positively 
phrased statements were interpreted as favorable responses, etc. 
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Using Likert’s Method, scores for each of the items were +2 for 

very favorable responses, +1 for favorable responses, 0 for neutral 

responses, -1 for unfavorable responses, and -2 for very unfavorable 

responses. Scores for each of the items were summed for all 

statements; the distribution of businesses scores are reported below. 

Table 8. 

Distribution of Overall Attitude Scores for Businesses 
Surveyed. 

Attitude 
Score Frequency Percent 

Cunulative 
Percent 

+24 1 .6 .6 
+23 3 1.7 2.3 
+22 1 .6 2.8 
+21 4 2.3 5.1 
+20 3 1.7 6.8 
+19 5 2.8 9.6 
+18 12 6.8 16.4 
+17 8 4.5 20.9 
+16 11 6.2 27.1 
+15 14 7.9 35.0 
+14 15 8.5 43.5 
+13 11 6.2 49.7 
+12 30 16.9 66.7 
+11 14 7.9 74.6 
+10 7 4.0 78.5 

+9 8 4.5 83.1 
48 5 2.8 85.9 
+7 4 2.3 88.1 

4 2.3 90.4 
+5 3 1.7 92.1 
44 3 1.7 93.8 
+3 2 1.1 94.9 
+2 1 .6 95.5 
+1 1 .6 96.0 
0 2 1.1 97.2 

-1 1 .6 97.7 
-3 2 1.1 98.9 
-4 1 .6 99.4 
-7 1 .6 100.0 

Maximum +24 Median +12 Standard Deviation 5.338 
Minimum -7 Mean +13.51 
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Theoretically, Summated Ratings scores could have ranged from 

+24 to -24. While the positive upper limit (+24) was reached, the 

minimum attitude score towards MSU/industry interactions was -7. The 

overall attitude scores show that 96 per cent of the firms surveyed 

fell on the favorable half of the attitude scale about MSU 

interactions with the private sector. In fact, over two thirds of the 

firms surveyed (66.7 per cent) had overall attitude scores in the 

upper quartile of the attitude scale (+12 to +24). Montana businesses 

using resources available at MSU are clearly very supportive of 

MSU/business interactions. 

Research Questions Three, Four and Five 

The next three research questions to be evaluated each relate 

to three groups of four statements used in constructing the attitude 

scales. Four of the statements assessed the the appropriateness of 

MSU providing services and resources to the private sector; four of 

the statements assessed the perceived impact of MSU on the 

respondent’s business; and, four of the statements assessed the 

perceived impact of MSU on Montana’s economy. The breakdown of each 

of the twelve items is detailed in Table 9. 
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Table 9. 

Breakdown of Likert Statements by Attitude Dimension. 

Dimension Che: How Does M5U Inpact Your Business? 

3. Montana State University has a favorable impact on your business 
activities. 

7. Academic institutions can benefit the activities of individual 
businesses. 

9. Your business does not benefit from Montana State University. 

12. Academic institutions have little inpact on businesses they 
provide services to. 

Dimension Two: How Does M5U Inpact Montana’s Economy? 

2. Academic institutions have little affect on the economic climate 
of a state. 

5. Montana’s economy does not benefit from Montana State 
University. 

8. Montana State University should attempt to stimulate economic 
development in Montana. 

11. Montana State University has a favorable impact on Montana’s 
economy in general. 

Dimension Three: Is it Appropriate for M5U to Provide Services to 
Businesses? 

1. Montana State University should become more active at providing 
services to businesses. 

4. Providing services to businesses is an appropriate function of 
academic institutions. 

6. Montana State University should not perform services for 
businesses. 

10. Academic institutions should restrict their activities to 
research and instruction. 

Table 10 summarizes the distribution of responses by class of 

response for each dimension of the scale. This is important because 

it shows the variance of support for each dimension of the scale. 
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Table 10. 

Distribution of Responses by Class of Response by Dimension. 

Dimension One: How Does MSU Impact Your Business? 

(Hass of Response (%) 

Statement Very Very 
Number Favorable Favorable Neutral Unfavorable Uhfavorabie 

3 22.6 57.6 14.1 5.1 .6 
7 20.3 78.5 1.1 0.0 0.0 
9 33.3 60.5 2.3 3.4 .6 

12 14.1 68.4 8.5 8.5 .6 

Mean 22.6 66.3 6.5 4.3 .5 

Dimension Two: How Does M5U Impact Montana' s Economy? 

(Hass of Response (%) 

Statement Very Very 
Number Favorable Favorable Neutral Unfavorable Unfavorable 

2 37.3 53.1 3.4 6.2 0.0 
5 44.1 52.0 3.4 .6 0.0 
8 29.9 51.4 10.7 7.9 0.0 

11 15.8 70.6 9.6 2.8 1.1 

Mean 31.8 56.8 6.8 4.4 .3 

Dimension Three: Is it Appropriate for MSU to Provide Services to 
Businesses? 

(Hass of Response (%) 

Statement Very Very 
Number Favorable Favorable Neutral Unfavorable Unfavorable 

1 13.6 57.6 14.1 13.6 1.1 
4 18.6 61.6 10.2 8.5 1.1 
6 30.5 59.9 6.8 2.8 0.0 

10 16.9 63.8 9.6 8.5 1.1 

Mean 19.9 60.7 10.2 8.4 .8 

The cumulative percentage of mean responses on the favorable 

side of the spectrum for each dimension exceeds 80 per cent. The 
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distribution of favorable responses to each of the dimensions reported 

in Table 10 provide the answers to research questions three, four and 

five.. Montana businesses who use MSU services feel: (1) MSU impacts 

their business favorably; (2) MSU impacts Montana’s economy favorably; 

and, (3) providing services to businesses is an appropriate function 

of the university. 

Null Hypotheses One, Two and Three 

Null hypotheses one, two and three state there are no 

relationships among responses to the three dimensions of the attitude 

scale. By observing the consistency of responses among dimensions of 

the scale (detailed in Table 10), there appears to be a correlation 

between the scale dimensions. Three statistical tests were used to 

measure the strength of the association. Responses to Likert attitude 

2 
statements are routinely treated as interval quality data. However, 

it was determined to be more scientifically appropriate to conduct two 

ordinal tests of association (Kendall’s Tau B and Spearman’s Rank 

Order Correlation) in tandem with an interval test of association 

(Pearson’s R). Table 11 summarizes the strength of association 

between each of the three possible pairs of attitude dimensions for 

these three statistical measures of correlation. 
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Table 11. 

Pearson's R, Kendall's Tau B, and Spearman's Rank Order 
Measures of Association Between Each Attitude Dimension. 

Attitude 
Dimension 

Statistical Correlation 
Test Coefficient 

Appropriateness of MSU Business Services Pearson's R .57 
to Impact of MSU Services on Montana's Kendall 's Tau B .43 
Econony. Spearman .54 

Appropriateness of MSU Business Services Pearson's R .55 
to Impact of MSU Services on Their Kendall's Tau B .40 
Business. Spearman .49 

Impact of MSU Services on Their Business Pearson's R .56 
to Impact of MSU Services on Montana's Kendall's Tau B .39 
Economy. Spearman .48 

Note: Based on a chi squared test of significance at the .001 level, 
all correlation coefficients were found to be significant. 

By observing the results of each of the three statistical 

measures, it is evident there is a moderate to substantial positive 

association between each of the dimensions of the scale. This is 

true, regardless of which statistical measure is preferred by the 

reader. Based upon the chi squared test of significance at the .001 

level, null hypotheses one, two and three were rejected. 

In essence, if a business feels MSU is favorably impacting 

them, they also tend to feel MSU favorably impacts Montana's economy, 

and that services to the private sector are an appropriate function of 

MSU. Conversely, if a business feels MSU is unfavorably impacting 

them, they also tend to feel MSU is unfavorably impacting Montana's 

economy, and that services to the private sector are not an 

appropriate function of MSU. 
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It is important to note that what may appear to be a "halo 

effect" among the three dimensions of the scale is actually evidence 

of causal relationships. It is precisely because businesses feel that 

MSU favorably impacts their business that they also feel MSU favorably 

impacts Montana’s economy, and that services to the private sector are 

an appropriate institutional function. 

Null Hypothesis Four 

Null hypothesis four stated, "There is no relationship between 

type of business and overall attitude about MSU interactions with the 

private sector." To test this hypothesis, the mean attitude scores 

for businesses in ten different Standard Industrial Classification 

Divisions were compared. Table 12 summarizes these mean attitude 

score comparisons. 

Table 12. 

Variance of Attitude Scores Among Groups of Different Type 
Businesses. 

SIC 
Division N 

Maximum 
Attitude Score 

Minimum 
Attitude Score 

Mean 
Attitude Score 

A 43 +20 +3 +13.12 
B 3 +23 +10 +16.00 
C 3 +13 +7 +11.33 
D 21 +24 -3 +14.24 
E 5 +20 +11 +16.40 
F 14 +23 -4 +12.36 
G 4 +23 +2 +15.50 
H 1 +7.00 
I 72 +21 -7 ~ +12.04 
K 8 +17 +5 +12.38 

Missing 3 

Total 177 +24 -7 +13.45 

Note: Division J is reserved for public agencies. 
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By comparing the mean attitude scores of businesses of 

different types, there appear to be no substantial deviations from the 

mean attitude score for all businesses. While an analysis of variance 

was conducted, it is difficult to interpret a statistical test for the 

variance among mean scores in a population canvass. In a canvass all 

scores are significant; there is no probability that the reported 

variances do not represent the entire population. Even though an 

analysis of variance score is significant, it does not necessarily 

indicate there is a substantial variance of means among population 

groupings. 

The statistical analysis of variance used (F test) confirmed 

the observed lack of variance among means for different groups. In an 

F test of the mean attitude scores among businesses of different SIC 

Divisions, no significant differences were detected at the .05 level. 

Therefore, null hypothesis number four was accepted. There is no 

relationship between business type and overall attitude about 

interactions between MSU and the private sector. 

Null Hypothesis Five 

Null hypothesis five stated, "There is no relationship between 

size of business and overall attitude about MSU interactions with the 

private sector." The mean attitude scores for businesses in the three 

size categories were compared to test this hypothesis. Table 13 

summarizes these mean attitude score comparisons. 
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Table 13. 

Variance of Attitude Scores Among Groups of Different Size 
Businesses. 

Business 
Size N 

Maximum 
Attitude Score 

Mininum 
Attitude Score 

Mean 
Attitude Score 

Snail 103 +23 -7 +13.14 
Medium 44 +22 -3 +11.00 
Large 30 +24 -4 +14.60 

Total 177 +24 -7 +13.51 

By comparing the mean attitude scores of businesses of different 

sizes, there appear to be no substantial deviations from the mean 

attitude score for all businesses. As in hypothesis four, the the 

statistical analysis of variance (F test) paralleled the observed lack 

of variance among means for different groups. In an F test of the 

mean attitude scores among businesses of different sizes, no 

significant differences were detected at the .05 level. Therefore, 

null hypothesis five was accepted. There is no relationship between 

business size and overall attitude about interactions between MSU and 

the private sector. 

In Chapter V results are summarized and indications for future 

research are reviewed. In addition, a number of conclusions are 

presented which relate to the research problems originally outlined in 

Chapter I. 
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Notes 

^Edwards, op. cit., Attitude Scale Construction, p. 153. 

2 
Weiers, op. cit.t Marketing Research, p. 311. 
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Chapter V 

SUMMARY AND CONCLUSIONS 

Summary 

This study of the attitude of Montana businesses who use the 

services of Montana State University about interactions between MSU 

and the private sector has led to a number of interesting conclusions. 

The survey results revealed that MSU resources used by Montana 

businesses include: consulting services, research results, library 

services, laboratory services, student internships, use of facilities 

and/or equipment, spinoff technologies, and computer services (as 

ranked by number of users). 

Firms served by MSU tend to have a favorable attitude about 

interactions between MSU and the private sector. These businesses 

feel that: (1) MSU has a favorable impact on them; (2) MSU has a 

favorable impact on Montana’s economy; and, (3) interactions between 

MSU and the business community are appropriate. 

There is a moderate to substantial positive association between 

each of the dimensions of the attitude scale. The impact of MSU on on 

individual businesses is associated with the impact of MSU on 

Montana’s economy. The impact of MSU on individual businesses is 

associated with the appropriateness of MSU services to the private 

sector. Also, the impact of MSU on Montana’s economy is associated 

with the appropriateness of MSU services to the private sector. 
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A cursory examination of the survey instrument and the data 

might lead one to erroneously conclude that businesses who felt "good" 

about the impact of MSU on their business tended to respond favorably 

to all of the statements in the scale simply because they were placed 

together. Such an occurance would be termed the "halo effect." 

However, the findings presented here actually confirmed the extent to 

which one dimension of attitude caused the other dimensions of 

attitude. The fact that the three dimensions of the attitude scale 

were strongly associated reveals that the individual experiences of 

businesses are what causes their attitude about the larger role of MSU 

in Montana’s economy. This is not a "halo effect," but rather, 

evidence of a causal relationship. 

Finally, neither business size nor business type has anything 

to do with overall attitude about interactions between MSU and the 

private sector. There is no relationship between size of business and 

attitude toward MSU interactions with the private sector. Similarly, 

there is no relationship between type of business and attitude toward 

MSU interactions with the private sector. 

Conclusions 

First, the public service activities of the university are 

evolving. The types of businesses served by the institution and the 

resources used by these businesses go beyond traditional land-grant 

extension services to agricultural clients and homemakers. MSU 

departments spanning a broad array of disciplines are providing a 

variety of significant services to electronics laboratories, 

utilities, consulting engineers, architects, attorneys, medical 
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doctors, contractors, economists, and biotech firms. 

Second, university departments are currently funded on the 

basis of their instruction and research. State officials and the 

legislature have not been aware of the significant public service 

activities of these departments. This evidence of service to Montana 

businesses should be used to bolster support for the university from 

the general public and the legislature. 

Third, given the favorable attitude of these HSU clientle, the 

President’s Office should consider increasing interactions with these 

businesses in MSU’s ongoing public and governmental relations efforts. 

This is particularly true given that businesses which feel MSU 

favorably impacts their firm also feel that it is appropriate for the 

university to provide services and that MSU plays an important role in 

Montana’s economy. These firms tend to be highly supportive of 

university/business interactions. 

This study is evidence of strong working relationships between 

MSU and those businesses which use university resources. Firms 

considering locating in Montana, or those who are interested in 

participating in the planned MSU research park should be encouraged by 

the results of this study. This should be true for businesses of 

almost any size or type. Montana State University is and will 

continue to serve as an economic catalyst for the state of Montana. 

Indications for Future Research 

While Montana businesses have a favorable attitude towards MSU 

interactions with the private sector, the level of support by 
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university faculty and administrators for such interactions is 

currently unknown. Successful relationships between MSU and the 

business community require the cooperation and support of university 

participants. 

A study investigating the attitude of MSU faculty and 

administrators about interactions between the university and the 

private sector would be highly appropriate. Such a study would serve 

as another critical measure of the potential success of efforts to 

utilize MSU as a regional economic catalyst. 



60 

REFERENCES 



61 

REFERENCES CONSULTED 

Baumann, Paul. Professor of Bacteriology, University of California, 

Davis. Industrial Research and Development. Interview, 

September 1983. 

Bishop, Douglas. ’’Montana Agricultural Experiment Station (MAES) 
Producer Survey." Paper Prepared for MAES Director James 

Welsh, Bozeman, 1985. (Mimeographed.) 

Blalock, Hubert M. Social Statistics. New York: McGraw-Hill Book 

Company, 1954. 

Bok, Derek. Beyond the Ivory Tower. Cambridge: Harvard University 
Press, 1982. 

Cole, Richard L. Introduction to Political Inquiry. New York: 

MacMillan Publishing Co., Inc., 1980. 

DeFleur, Melvin L. and Westie, Frank R. "Attitude as a Scientific 

Concept." Social Forces 42 (October 1963):17-31. 

Edwards, Allan L. Techniques of Attitude Scale Construction. New 

York: Appleton-Century-Crofts, Inc., 1957. 

Evenson, Robert E.; Waggoner, Paul E.; and Ruttan, Vernon W. "Economic 

Benefits from Research: An Example From Agriculture." Science 

205 (September 1979):1101-1107. 

Guilford, J.P. Psychometric Methods. New York: McGraw-Hill Book 

Company, 1954. 

Hunt, James B. "Technology and Growth: State Initiatives in 
Technological Innovation." Report of the National Governors' 

Association Task Force on Technological Innovation. July 1983. 

(Mimeographed.) 

Keller, George. Academic Strategy. Baltimore: John Hopkins University 
Press, 1983. 

Langfitt, Thomas L.; Hackney, Sheldon; Fishman, Alfred P.; and 
Glowasky, Albert V., eds. Partners in the Research Enterprise. 

Papers of a National Conference on University-Corporate 

Relations. Philadelphia: University of Pennsylvania Press; 

1983. 

Lederberg, Joshua. President, Rockefeller University. Industrial 
Research and Development. Interview, September 1983. 



62 

May, JanDee. "The Effectiveness of Title IX Information Dissemination 

to Elementary and Secondary Schools Within Montana." 

Professional Paper, Montana State University, 1977. 

(Typewritten.) 

McCroskey, James C. "Scales for the Measurement of Ethos." Speech 

Monographs 33 (March 1966):65-72. 

Montana. Department of Commerce. Advisory Council on Science and 

Technology, Report of Recommendations. (1984). 

Montana. Department of Commerce. Montana Mining and Manufacturing 

Directory. (1982). 

Montana. Legislature. House. An Act Creating a Montana Science and 

Technology Board to Foster Economic Growth. 49th Legislature, 

1985, H.B. 812. 

Montana. Montana Code Annotated. (1983), vol. 17. 

Naisbitt, John and Aburdene, Patricia. Re-inventing the Corporation. 

New York: Warner Books Incorporated, 1985. 

Poppleton, Pamela K. and Pilkington, G.W. "A Comparison of Four 

Methods of Scoring an Attitude Scale in Relation to its 

Reliability and Validity." British Journal of Social and 

Clinical Psychology 3 (February 1963):36-39. 

Reilly, Michael; Robinson, James W.; and Rogers, John C. "The Montana 

Economy: Reality and Perceptions." Foreword by Terry L. 

Anderson. White Paper prepared for the Montana Joint Council 

on Economic Education, Montana State University, 1986. 

(Mimeographed.) 

Robinson, Edward J. Public Relations and Survey Research. New York: 

Appleton-Century-Crofts, 1969. 

SPSS Inc. SPSSx Users Guide. New York: McGraw-Hill Book Company, 1983. 

U.S. Department of Commerce. Standard Industrial Classification of 

Establishments. Washington, D.C.: U.S. Government Printing 

Office, 1972. 

U.S. Department of Health, Education and Welfare. Land-Grant Colleges 

and Universities 1862-1962, by Harry S. Brunner. Bulletin 

1962, Number 13, 0E-50030. Washington, D.C.: Government 

Printing Office, 1962. 

U.S. General Accounting Office. The Federal Role in Fostering 

University-Industry Cooperation. PAD-83-22, (1983). 



63 

Weaver, Ken. Montana State University, Bozeman, Montana. Interview, 14 

September 1986. 

Weiers, Ronald M. Marketing Research. Englewood Cliffs: Prentice- 

Hall, Inc., 1984. 

Weisenborn, Ray and Flaningam, Rita. ’’The Perceived Credibility of 

Televised Presidential Candidates 1980." Bozeman, 1980. 

(Typewritten.) 

Wholey, Joseph. Evaluation and Effective Public Management. Boston: 

Little, Brown and Company, 1983. 



64 

APPENDICES 



65 
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BUSINESSES INTERACTING WITH MONTANA STATE UNIVERSITY 

BY UNIVERSITY DEPARTMENT 
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The following code designations were used to indicate how businesses 

interacting with Montana State University were identified: an ”AM code 

designation signifies those businesses identified by department heads 

as a result of interviews conducted by this researcher in August of 

1986; a "BM code signifies businesses identified by department heads 

responding to an April, 1985 request from the MSU President’s Office 

for information about business interactions; and, a ”C” code signifies 

businesses who employed MSU faculty for consulting purposes during 

fiscal year 1984, according to records maintained by the MSU Vice 

President for Research. Businesses may have been identified by more 

than one source. 

AGRICULTURAL ECONOMICS & ECONOMICS CODE 

Montana Power Company, Butte, Gene Lewis A 
Burlington Northern, Billings A 

Ideal Cement Company, Trident A 

Darigold, Bozeman, Keith Nye A 

Western Agricultural Management & Analysis, Miles City, Tim Watts A 

Western Energy Company, Butte, Martin White A 

Western Grain Merchandising, Great Falls A 

Peavey, Belgrade A 

Schuler Grain, Butte, Bob Barnett A 

Goetz, Madden & Dunne, Attorneys, Bozeman A 

Crowley Law Firm, Billings, Ron Letters A 

Cok & Wheat, Attorneys, Bozeman A 

Edmund Sedivy Law Firm, Bozeman A 

Mountain West Research, Inc., Billings C 

Lynaugh, Fitzgerald & Hingle, Attorneys, Billings AC 

AGRICULTURAL ENGINEERING 

Accu-Tech Associates, Bozeman, Harry Howard AC 

Valley Pump & Irrigation, Belgrade A 

Van Dyke Irrigation, Bozeman A 

Goetz, Madden & Dunne, Bozeman, James Goetz A 

AGRICULTURAL & INDUSTRIAL EDUCATION 

AE Montana, Manhattan AB 

Big Sky Carvers, Bozeman B 

ANIMAL AND RANGE SCIENCES 

American Simmental Association, Bozeman, Robert Friedrich AB 

Western Reclamation, Inc., Bozeman, I.B. Jensen A 

Schafer and Associates, Bozeman, Kevin Harvey A 

Hydrometrics, Helena, Dean Culwell A 
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ANIMAL AND RANGE SCIENCES CODE 

Kluver Ranch, Forsyth, Patty Kluver A 

ECON, Inc., Helena, Tim Byron A 

Multitech, Inc., Butte, Jay Cornish A 

CH2M Hill, Helena, Joe Gerrick A 

Montana Power Company, Butte, Frank Pickett, Don Sprague A 

Western Energy Co., Billings, Joe Coenenberg A 

Contact Mining Co., Phillipsburg, Jim Hill A 

Anaconda Minerals, Butte, Roger Gordon A 

Decker Coal Co., Decker A 

Northern Testing Labs, Billings, A 
Energy Labs, Billings, John Standish A 

Stiller & Associates, Helena, Dave Stiller, Doug Lovell A 

Casney & Associates, Helena, Ed Casney A 

Northern Plains Resource Council, Billings, Chuck Christensen A 

AgriSystems, Billings AB 

Agribasics, Billings AB 
CB&F Feed Company, Culbertson AB 

Triple F Feed Company, Choteau AB 

Richard Batchelder, Swine Producer, Logan AB 

Dew Company, Billings AB 

ARCHITECTURE 

Fox, Balias & Barrow, Missoula, Jack Balias AC 
Page - Warner Partners, Great Falls, George Page A 

Matson, Prugh & Lenon, Bozeman, George Matson A 

CTA, Billings, Robert Fehlberg A 

Davidson & Kuhr, Great Falls, Jack Armstrong A 
Grosman, Whitney, Griffin, Helena, Dick Griffin A 

Drake & Gustafson, Billings, Wayne Gustafson A 
A&E Partnership, Billings, Tom Overturf A 

Christian Bergum & Associates, Bozeman C 

Corbin Ross, Architect, Bozeman C 

BIOLOGY 

Decker Coal Mine, Decker, Sam Scott A 

Montana Power Company, Butte A 

Western Energy Company, Butte A 

BUREAU OF EDUCATION & FIELD SERVICES 

Goetz, Madden & Dunne, Bozeman A 

Richard Shanahan, Architect, Bozeman A 
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CENTER FOR DATA SYSTEMS AND ANALYSIS CODE 

ASL & Associates, Helena A 

CHEMICAL ENGINEERING 

Stone Container, Missoula, Larry Weeks A 

Conoco Refinery, Billings, Jim Myers A 

Exxon Refinery, Billings, Kurt Erickson A 

Cenex Refinery, Billings, John Berg A 

Western Energy Company, Butte A 

Montana Power Company, Butte A 

Stauffer Chemical, Butte, Charles Slaughter A 

Columbia Falls Aluminum Company, Columbia Falls, Lee Smith A 

CHEMISTRY 

0-Tech, Billings, Paul Tarman, Dick Johnson B 

CIVIL ENGINEERING 

Morrison - Maierle, Helena, John Morrison AB 

Sanderson, Strait & Gaston, Billings, Jerry Gaston A 

Thomas, Dean & Hoskins, Great Falls, Jim Cummings AB 

Northern Engineering & Testing, Great Falls, Jerry Peterson AB 

Christens, Spring & Seelbok, Billings, Jim Spring A 
HKM Associates, Billings, A1 Kersich AB 

Felten Construction, Missoula, John Felton A 

Stensetter, Drivestein & Associates, Missoula, Terry Drivestein A 

Elk River Concrete, Helena, A1 Adams A 

United Industries, Billings, Sig Ross AB 

Kop Construction, Billings, John Hanson A 

Hilde Construction Company, Great Falls, Dave Hilde A 

McIntyre Construction, Great Falls, Bob McIntyre A 
Cyprus Industries, Three Forks A 

Timberweld, Billings, Joe Hucke A 

Montana Power Company, Butte, Dennis Walden A 
Big Horn Engineering, Billings, Bill Hemmings A 

Slettin Construction, Great Falls, Cliff Blankenship A 

Lacey Engineering, Great Falls, Mike Lacey AB 

Bridget Scientific, Inc., Bozeman B 

CCE, Inc., Bozeman B 

Robert Peccia & Associates, Helena B 

Jay Billmayer, Kalispell B 
David Mauthe, Charlo B 

Goetz, Madden & Dunne, Bozeman C 
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CLINICAL PATHOLOGY LABORATORY CODE 

All West Veterinary Hospital, Bozeman, Gary Cook A 

Anaconda Veterinary Clinic, Anaconda, Dave Guhlke A 

Animal Center, Helena, Aria Barkemeyer A 

Animal Clinic, Kalispell, Arthur Otto A 

Animal Hospital, Butte, L.A. Erickson A 
Belgrade Companion Animal Hospital, Belgrade, Charles Spinelli A 

Belgrade Veterinary Hospital, Belgrade, Gordon Hardaway A 

Benton Veterinary Clinic, Fort Benton, W. McFarland A 

Blaine County Veterinary Service, Chinook, Roger Baxter A 

Bozeman Veterinary Hospital, Bozeman, G. Robertson A 

Bridger Veterinary Clinic, Bridger, Thomas Linfield A 

Clark Fork Veterinary Clinic, Deer Lodge, Paul Bissonette A 

Colmey Veterinary Hospital, Livingston, D. G. Colmey A 

Conrad Veterinary Clinic, Conrad, Richard Kinyon A 

Dr. David E. Schuett, Dillon A 

Dr. H.H. Fanelli, Lewistown A 

Dr. Jack Rea, Three Forks A 

East Main Animal Clinic, Miles City, Terry Nugent A 

Elkhorn Veterinary Clinic, Townsend, Perry Rhyneer A 

Fallon County Veterinary Service, Baker, Robert Cornelius A 

Gallatin Veterinary Hospital, Bozeman, Greg Lovgren A 

Helena Veterinary Service, Helena, Lucy Dayton A 

Herd Health Associates, Belgrade, Emery Field, Gerald Kitto A 

Hot Springs Veterinary Clinic, Hot Springs, Michael Marrinan A 

Indian Hammer Veterinary Service, Vaughn, Bruce Engleby A 

Jefferson Veterinary Clinic, Whitehall, Henningson A 

LaSalle Veterinary Clinic, Kalispell, Donald Beckman A 

Laurel East Veterinary Service, Laurel, Krayton Kerns A 

Lower Valley Veterinary Clinic, Kalispell, Deborah Yarborough A 

Miles City Veterinary Service, Miles City, Tom Gidlewski A 

Mission Valley Veterinary Clinic, Ronan, D. Weinandy A 

Montana Veterinary Hospital, Bozeman, Sid Gustafson A 

Mountain View Veterinary Service, Twin Bridges, Layne Carlson A 

Northern Veterinary Clinic, Cut Bank, Gary Cassel A 

Paradise Veterinary Service, Eureka, Steve Vrendenberg A 

Pruyn Veterinary Hospital, Missoula, Earl Pruyn A 

Rocky Mountain Animal Care Center, Great Falls, Loran Keller A 
Smith Valley Veterinary Clinic, Kila, Barbara Calm A 

Stillwater Veterinary Clinic, Whitefish, Patricia Miller A 

The Animal Doctor, Absarokee, Diana Scollard A 

Three Forks Veterinary Hospital, Three Forks, Charles Slyngstad A 

Treasure Veterinary Service, Hysham, Richard Cunningham A 

Valley Veterinary Clinic, Deer Lodge, John Murphy A 

Valley Veterinary Service, Absarokee, Letha Perry A 

Valley View Veterinary Hospital, Bozeman, John Mcllhattan A 

Veterinary Hospital, Dillon, G. Knorr A 

White & White Veterinary Hospital, McAllister, Mike & Eileen White A 
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COMPUTING SERVICES CODE 

Fredericks Ice Cream, Bozeman, Fred Isdahl A 

Golden Eagle Management, Big Sky, Timothy 0. Ryan A 

Technical Resources Corporation, Helena, Mike Watson A 

Damschen & Associates, Helena, Dan McCauley A 

Rocky Mountain Consulting Engineer, Bozeman, Ray Center A 

OEA Research, Helena, Pamela Hackley A 

Helena Conference and Guidance Clinic, Helena, Dwight Leonard A 

James Heimbach, Bozeman AB 

Bozeman Deaconess Hospital, Bozeman, Larry Anderson B 

Christian, Springs, Seilbach, Billings, Les Crawford AB 
Color World, Bozeman, Barbara Kurk B 

Fowlkes Engineering, Bozeman, Charles Fowlkes B 

Fritz's Ski Haus, Butte, Terry Lonner AB 

Morrison-Maierle, Inc., Bozeman, Phil Greene AB 

Skyland Scientific Service, Belgrade, K.A. Marshall AB 

Western Analysis, Inc., Helena, Ted Plaggemeyer B 

Bison Engineering/Research, Helena AB 

AMEC, Bozeman, Gary Brester B 

Moore, Rice, O'Connell & Reflingbox, Bozeman, AB 

American Simmental Assn., Bozeman, Robert Freidrich AB 

Business Week, Helena, Rose Marie Stroup AB 

Rocky Creek Farm, Bozeman, Mary Jane Fay B 

Big Sky Laser Corp., Bozeman, Ed Teppo AB 

Carver Engineering, Kalispell, Dennis Carver AB 

Mountain West Research, Billings, Brent Ingerbrigston B 

Computer Concepts, Inc., Bozeman, Byron Lundquist B 

Political Economy Research Center, Bozeman, Dianna Rienhart AB 

Software Designs, Bozeman, Mack Pexton AB 

High Valley Engineering, Charlo, David Mauthe B 

Security & Survival Products, Bozeman, Frank Lindley B 

Geomax, Bozeman, Mike Leaverton B 

Frontier Computing, Bozeman, Jerry Murray B 

Kerin Associates, Bozeman, Panes Kokkas AB 

HKM Associates, Billings, Ron Billstein B 

Micro Systems Maintenance, Helena AB 

COLLEGE OF BUSINESS 

D.A. Davidson, Bozeman, Sam Robinson A 

Yellowstone Basin Properties, Inc., Bozeman C 

Crosscut Ranch, Bozeman C 

Goetz, Madden & Dunne, Bozeman C 

COLLEGE OF EDUCATION 

Mount Ellis Academy, Bozeman, Joe Wagner A 

St. Mary's Parochial School, Livingston A 
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COLLEGE OF NURSING CODE 

Billings Deaconess Hospital, Billings, Director of Nursing A 

St. Vincents Hospital, Billings, Director of Nursing A 

Montana Deaconess Medical Center, Great Falls, Director of N A 

EARTH SCIENCES 

Exxon, Billings A 

Cyprus Industries, Three Forks A 

American Copper & Nickel, Gardine A 

Hydrometrics, Helena A 

Northern Engineering & Testing, Great Falls A 

Stiller & Associates, Helena A 

ELECTRICAL ENGINEERING 

Montana Power Company, Butte AC 

Mountain States Energy, Butte A 

Tetragenics, Butte A 

Infinity Research & Development, Helena, Bruce Scoles A 

ENTYMOLOGY 

Bozeman Biotech, Bozeman, Wendall Morrow A 

Noah Poritz, Bozeman A 

FILM & TELEVISION 

ECON, Inc., Helena, John Wheeler A 

Tristar Productions, Bozeman (during filming) A 

Towe Ford Museum, Deer Lodge A 

HEALTH & PHYSICAL EDUCATION 

Family Planning Center, Bozeman, Mary Hunter A 

Chemical Dependency Center, Bozeman, Skip Weiss A 

Battered Women’s Network, Bozeman, Mario Espinoza A 
Bozeman Physical Therapy Clinic, Bozeman, Gary Luciene A 

Occupational Therapy Association, Bozeman, Linda Botten A 

HOME ECONOMICS 

Nutrition Consultant Service, Bozeman, Anne Shovic AB 

Hillcrest Retirement Center, Bozeman AB 

Second Story Program, Bozeman, Gary Gullickson AB 
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HOME ECONOMICS CODE 

Weight Watchers, Bozeman AB 

Hennessys, Billings A 

Herbergers, Billings, Bill Leingang A 

After Five & Weddings, Bozeman, Candi Davis A 

Emporium, Bozeman, Karen Surdahl A 

New Impressions, Bozeman, Delynn Hendricks A 

Vigilante Electric, Dillon, Wilbur Anderson A 

Linda McNeil, Attorney, Bozeman A 

MECHANICAL ENGINEERING 

Drapes Engineering, Great Falls, Dan Prill A 

Mountain Bell, Helena, Bill Rauch A 

Western Industries, Miles City, Doug Phair A 

TMA Associates, Bozeman, Robert Mathis A 

Mountain States Energy, Butte C 

Lyman H. Bennett, Attorney, Bozeman C 

MODERN LANGUAGES & LITERATURE 

American Simmental Association, Bozeman AB 

Oripnics, Bozeman B 

PHYSICS 

Orionics, Bozeman B 

PLANT PATHOLOGY 

Gustafson, Inc., Bozeman, Jim Morgan AB 

Western Plant Breeders, Bozeman, Dale Clark A 

Great Plains Crop Mgmt, Geraldine, Wally Johnson A 

First Continental Corp, Billings, John Greytak A 

Yellowstone International, Billings, Lloyd Allen AB 
Yellowstone Milling, Billings A 

State Nursery, Helena AB 

Cashman Nursery, Bozeman, Jerry Cashman AB 

Agribasics, Billings, Rick Prison B 

Heisle Nursery, Bozeman B 

Continental Grain, Culbertson B 

Northrup King, Billings B 
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PLANT & SOIL SCIENCE CODE 

Montana Power Company, Butte A 

Stone Container, Missoula A 

Amazing Grains, Kalispell, Jeff Schabel A 

Great Plains Crop Mgmt, Geraldine, Wally Johnson A 
Rocky Mountain Grains, Bozeman, Earl Peace A 

Western Plant Breeders, Bozeman, A1 Carleton A 

POLITICAL SCIENCE 

Northwest Power Council, Helena AC 

RENNE LIBRARY 

Multitech, Inc., Butte AB 

National Ctr for Appropriate Technology, Butte AB 

ASL & Associates, Helena AB 

HKM Associates Library, Billings AB 

Montana Power Law Library, Butte AB 

Hydrometrics, Helena AB 

Information Now, Butte A 

Douglas Smithson, M.D., Anaconda A 

Raeleen Williard, Information Broker, Butte A 

John Meche, Attorney, Bigfork A 

Pat Manlove, Information Broker, Missoula A 

Milodragoviche, Dale & Dye, P.C., Attorneys, Missoula A 

David Lauridsen, M.D., Columbia Falls A 
John Stone, M.D., Missoula A 

Steve Pohl, Attorney, Bozeman A 

West Analytic Labs, Bozeman A 

Mountain Sun, Bozeman A 

Marcus Johnson, M.D., Choteau A 

Richard Shanahan, Architect, Bozeman A 
Kommers, McLaughlin & Leavengood Architects, Bozeman AB 

Corbin Ross, Architect, Bozeman A 

Cecilia Vaniman, Architect, Bozeman A 

Jonathan Foote, Architect, Bozeman AB 
Francis Wood, Architect, Bozeman A 

Nick Lewis, Architect, Belgrade A 

J.J. Chapman, Architect, Bozeman ■ A 

Jim Gough, Architect, Bozeman A 

Skyland Scientific, Belgrade AB 

Bruce Hagemeyer, Contractor, Bozeman AB 

Nina Alexander, Photographer, Bozeman A 

Bob & Jennie DeWeese, Painters/Gallery Owners, Bozeman A 

Clarice Dreyer, Sculptor, Bozeman A 

Freeman Butts, Artist, Bozeman A 

Frances Senska, Potter, Bozeman A 

Gary Bates, Sculptor, Amsterdam A 
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RENNE LIBRARY CODE 

Ellen Ornitz, Potter, Bozeman A 

Elizabeth Guheen, Grant Recipient, Bozeman A 

Bozeman Daily Chronicle, Bozeman AB 

Ribi Immunochem Research, Inc., Hamilton B 

Goldstein Law Firm, Havre B 

Union Carbide, Missoula B 
KGVW, Belgrade B 

High Country News, Belgrade B 
C.W. Hansen, Architects B 

Bill Schertzinger, Architect B 

Artifacts Gallery LTD, Pat Bloom, Bozeman B 

Goetz, Madden & Dunne, Bozeman B 

Orionics, Bozeman B 

Peavey Company, Belgrade B 

Holiday Inn, Bozeman B 

Doug Alvord, M.D., Bozeman B 

John Tkach, M.D., Bozeman B 

Frank Seitz, Psychologist, Bozeman B 

Champion International, Bozeman B 

Don Reichmuth Consulting Co., Bozeman B 

Carl Seal, Attorney, Bozeman B 

Brownell Insulation, Bozeman, Verne Klingensmith B 

Renewable Technologies, Butte B 

Stephens Law Firm, Billings B 

William T. Kelly, Attorney, Billings B 

Crowley Law Firm, Billings B 

Vic Halverson, Attorney, Billings B 

Herndon, Harper & Munro, Billings B 

William R. Pepper, Attorney, Bozeman B 

Alan McLear, Attorney, Bozeman B 

Leanne Schraudner, Attorney, Bozeman B 

Burgess, Joyce & Whelan, Attorneys, Butte B 

Dale Cox, Attorney, Glendive B 

Morrison Law Office, Helena B 

Gregory Paskell, Attorney, Kalispell B 

Jeffrey Zeltner, Attorney, Kalispell B 
Brown & Huss Law Office, Miles City B 

Keith McCurdy, Attorney, Poison B 

SOCIOLOGY 

Goetz, Madden & Dunne, Bozeman, James Goetz A 
James Screnar Law Firm, Bozeman, James Screnar A 

SPEECH COMMUNICATIONS 

Western Energy Company, Butte, Randy Morris A 
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TELEVISION CENTER CODE 

KTVM TV, Bozeman Bureau, Peter McNair B 

Valley Fly-In Services, Belgrade, Frances Cadwell B 

Yellowstone International, Billings, Lloyd Allen B 

Towe Ford Museum, Deer Lodge 

TESTING SERVICES 

KBOZ, Bozeman A 

Yellowstone Park Company, West Yellowstone A 

Billings Gazette, Billings A 

Burlington Northern, Billings A 

VETERINARY SCIENCES 

Orionics, Bozeman, AB 

Semitool, Inc., Kalispell, Larry Vianno A 

Montana Power Company, Butte, Larry Gruel A 

Morrison-Maierle, Helena, Roger Foster A 

Multitech, Butte, Karen Barclay A 

DEPARTMENTS CONTACTED BUT HAVING NO DIRECT TIES TO MONTANA BUSINESS 

Art 

Computer Sciences 

Educational Services 

Engineering Experiment Station 

English 

Flow Cytometry Laboratory 

History 

Institute for Process Analysis 

Mathematics 

Microbiology 

Music 

Native American Studies 

Psychology 

Publications & News Services 

RTAP 
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APPENDIX B 

TELEPHONE SURVEY INSTRUMENT 
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Hello, my name is  , I’m a student at Montana 

State University and I am conducting a telephone survey of Montana 

businesses to research a graduate professional paper. 

1. Would   [or the head of your firm] be 

willing to participate in a short telephone survey? It should 

take about 5 minutes. 

A NO 

B YES 

The purpose of this survey is to assess interactions between Montana 

State University and Montana businesses. While the focus of this 

research project is to evaluate the impact of MSU services to 

businesses, the researchers recognize that the university benefits 

from resources provided by businesses. Your business has been 

identified by a university department as one which interacts with MSU. 

2. Do you know about your business’s relationship with the 

university? 

A NO 

B YES 

IF THE PERSON IS NOT KNOWLEDGEABLE, ASK TO BE REFERRED TO SOMEONE WHO 

IS AWARE OF THE CIRCUMSTANCES OF THE RELATIONSHIP. BEGIN AGAIN. 



I am going to go through a list of some of the resources that are 

available at MSU. I’d like you to determine whether your business 

uses any of these resources. Does your business: 

3. use MSU's computing services? 

A NO 

B YES 

C DON’T KNOW 

4. use MSU research or diagnostic laboratories? 

A NO 

B YES 

C DON’T KNOW 

5. consult with MSU faculty? 

A NO 

B YES 

C DON’T KNOW 

6. use the MSU library? 

A NO 

B YES 

C DON’T KNOW 

7. employ MSU student interns? 

A NO 

B YES 

C DON'T KNOW 

8. produce or market technologies developed at MSU? 

A NO 

B YES 

C DON’T KNOW 

9. use MSU facilities or equipment? 
A NO 

B YES 

C DON'T KNOW 

10. use MSU research results? 

A NO 
B YES 

C DON’T KNOW 

11. Are there other interactions between your business and MSU? 
A NO 
B YES 

C DON’T KNOW 

TAKE NOTES AND DESCRIBE INTERACTIONS IDENTIFIED IN QUESTION ELEVEN 

A SEPARATE SHEET OF PAPER. 

ON 
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IF THE RESPONDENT DOES NOT USE ANY OF THE RESOURCES IDENTIFIED IN 

THE PREVIOUS QUESTIONS OR HAVE ANY OTHER SPECIAL INTERACTIONS, 

TERMINATE THE TELEPHONE SURVEY AT THIS TIME. 

This completes the survey, thank-you for cooperating in the collection 

of this information. I appreciate your time and effort. 

IF HOWEVER, THE RESPONDENT DOES USE MSU RESOURCES IDENTIFIED IN THE 

PREVIOUS QUESTIONS, CONTINUE WITH THE REST OF THE SURVEY. 

Next I’m going to read a series of twelve statements. I’d like you to 

rate your agreement or disagreement with each of the statements 

according to whether you strongly agree, agree, are undecided, 

disagree or strongly disagree. For example, if I were to say ’’The 

world is round.”, you might say ’’strongly agree." Whereas, if I were 

to say "Redwood trees are short.", you might say "strongly disagree." 
The first statement is: 

12. "Montana State University should become more active at providing 

services to businesses." Do you strongly agree, agree, are 

undecided, disagree or strongly disagree with that statement? 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

A BCD E 

13. "Academic institutions have little affect on the economic climate 

of a state." 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

E D C B A 

14. "Montana State University has a favorable impact on your business 

activities." 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

A BCD E 

15. "Providing services to businesses is an appropriate function of 

academic institutions." 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 
A BCD E 

16. "Montana’s economy does not benefit from Montana State 

University." 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

E D C B A 
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17. ’’Montana State University should not perform services for 

businesses 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

E D C B A 

18. ’’Academic institutions can benefit the activities of individual 

businesses.” 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

A BCD E 

19. ’’Montana State University should attempt to stimulate economic 

development in Montana.” 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

A BCD E 

20. "Your business does not benefit from Montana State University.” 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

E D C B A 

21. "Academic institutions should restrict their activities to 

research and instruction." 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

E DC B A 

22. "Montana State University has a favorable impact on Montana’s 

economy in general." 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

A BCD E 

23. "Academic institutions have little impact on businesses they 

provide services to." 

STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 

E D C B A 
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Finally, I’d like to ask one background question about your business 

to help us interpret the data. 

24. How many full-time and annualized part-time people does your 

business employ? 

A SMALL (1-10) 

B MEDIUM (11-50) 

C LARGE (51 OR MORE) 

COUNT PART-TIME EMPLOYEES ACCORDING TO THE EXTENT TO WHICH THEY 

CONSTITUTE ONE FULL TIME EQUIVALENT EMPLOYEE. FOR COMPANIES WITH 

OPERATIONS OUTSIDE THE STATE OF MONTANA, COUNT MONTANA EMPLOYEES. 

This completes the survey, thank-you for cooperating in the collection 

of this information. The results of this survey will be used to 

evaluate and improve MSU’s interactions with the Montana business 

community. 
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APPENDIX C 

OTHER INTERACTIONS BETWEEN MSU AND MONTANA BUSINESSES 

AND RESPONDENTS' COMMENTS 
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The university could be more active at providing services to 

businesses. 

I have professional contacts with the faculty through meetings and 

such. 

Some coordination of business activities through university research. 

MSU has been of tremendous benefit to the entire mining industry of 

the Western United States. The impact of MSU is just a portion of 

what it could be...if the university were to focus its efforts. 

We occasionally supply MSU with food product. 

MSU has been very helpful - however, I really didn't get much use out 

of the university until I had to run up against Montana Power Company. 
MSU has done a considerable service to both me and my neighbors 

relative to range reclamation efforts. 

Our firm is always looking for technical expertise which might be 

available at MSU. We have subcontracted projects with faculty in the 

past, and hope to continue to do so. 

I do work for the university. 

The overall impact of MSU is favorable, but MSU shouldn't compete with 

the private sector. 

Our company gave the first Civil Engineering scholarships awarded at 

MSU. 

18 out of 20 of our employees are MSU graduates. MSU's number one 

priority should be instruction. MSU does not compete effectively in 

the area of research. 

We do printing work for MSU. 

I attended the hi-tech workshop sponsored by the MSU School of 

Business and felt it was a waste of time. [The workshop] consisted 

mostly of a bunch of faculty talking to each other and they brought 
little relevant information to bear. 

I belong to an engineering advisory council. I am strongly opposed to 
the concept of the university competing with the private sector. 

Especially when they allow professors to do private consulting. 

We provide the engineering department with grants and scholarships. 

We attend seminars sponsored by MSU. Cooperate on research. 

We Employ university graduates. Utah's university system is 

cooperating closely with industries in research and development. 

There is a recent article on this in the Western Airlines Magazine. 



84 

We help develop potential research projects and hire graduates. The 

number one service is the library. I am a strong supporter of basic 

research at MSU, but feel that private firms are more effective at 

implementing the basic research in the marketplace. 

MSU shouldn't compete with private business. 

The university should examine competition with the private sector in 

the area of engineering. 

We hire horticulture students. He expressed surprise at the number of 
resources available at MSU. Wonders how many people don’t know what 

is available and how information from MSU could reach more people. 

It is hard to find out what services the university has to offer. 

Research has been over-emphasized over instruction. Especially in the 

engineering department. 

MSU tends to compete with the private sector. 

I am a member of ASCE, and work with MSU relative to this 

organization. 

I am a member of the advisory council. 

We contract with the 49th Parallel. MSU research is very helpful. 

Professional contact through engineering societies. MSU should not 

compete with business for various kinds of work. 

MSU is an extremely valuable resource to the state. 

Utilized services of ag-extension. Ag-irrigation information was 

obtained from ag-engineering. Our business benefits greatly from the 

agriculture and engineering schools. 

Theatre productions come here and help. I am glad to be able to give 

feedback to MSU. 

The state interferes too much with private business; there is too much 
paperwork when dealing with state agencies. 

The university should not compete with private business. Professors 

should realize that business is trying to make a profit. Very 

difficult for small businessmen to deal with the red tape at public 
colleges. The university must address the problem of how it handles 

itself. That is, many professors are asking our company to do 
consulting work for a fee, as opposed to accepting grants from our 

company to do the work through MSU. We don't care how the work gets 

done, but it is my feeling that professors are robbing the institution 

of the opportunity to obtain grant funding for contract research. 
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We provide speakers for MSU classes. 

Dr. Erickson is currently at a Continuing Education conference at MSU 

and frequently attends professional meetings at MSU. 

The services of MSU shouldn’t necessarily be provided free of charge. 

We have been hired as consultants to design MSU buildings. 

Some services are appropriately provided by MSU - most of the kinds of 

services which should be supplied would be very highly specialized. I 

work with professors, but they are by no means essential to my 

business - neither are any of the other university services. I am 

very much in favor of the university from the standpoint of its 

teaching and research functions; however, my firm experiences 

competition from professors whose activities are subsidized by MSU. 

This is not fair. 

It would help if MSU were actively trying to stimulate the economy. 

MSU should receive renumeration for services they provide. 

Chemical engineering has performed research for us in the past; they 
came up with a new use of a by-product. They used starch and tar oil 

to bind coal. I can see the potential to use MSU computing services. 

I have served on an industrial review committee with MSU for the last 

three years. I interview lots of engineers as candidates for 

employment. 

I will use faculty consultants if necessary. I do research in 

conjunction with faculty - I apply basic research. 

All of our management personnel have come from MSU. We have had a 

hard time recently trying to hire good Montana graduates because 

affirmative action laws in Seattle require us to hire minorities. In 

1978 I hired a whole management team from MSU. The oldest person in 

our top management is 35 and he is a typical, all-around MSU person. 

We have attended a few seminars and taken small business courses. 

[Respondent decided part of the way through the survey that he was not 
willing to take part any longer, primarily because of MSU’s efforts to 

close the extended nursing campus at Butte. He expressed colorful 

outrage relative to this topic.] 

MSU assists our hospital in planning and forecasting. Our nurses use 
MSU as a support organization. The primary resource we use from MSU 

are the nursing school graduates. 

We stay in touch with faculty on a professional basis. 

Our organization has worked with MSU on several joint research 

projects. 
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We have subcontracted with faculty. Our company contacts career 

services when we’re looking for help. I’ve used the extension service 

quite a bit. They provide alot of useful information. 

I enrolled and completed the horseshoeing school at MSU to enhance the 

services of our veterinary practice. MSU is an integral component of 

Montana’s economy, particularly in terms of the work it has done and 

continues to do for Montana’s livestock industry in general and the 

clinical pathology laboratory in particular. 

Our company has arranged research grants from feed companies for MSU, 
however, the bungling of employees at the Huntley Experiment Station 

has resulted in the loss of funding for a number of research projects 

that MSU could have had. MSU lost $12,500 in research funding and the 

opportunity to do research which later resulted in a patent. We work 

closely with the Montana Nutrition Conference. There is not enough 

public service activity at MSU. Between the Extension Service and the 

faculty performing research there are very poor communications. 

People who write things up are jealous of the people who perform the 

experiments for them out at the Experiment Stations. Not enough of 

the research results are properly disseminated to the public. MSU 

needs a saleman to sell the idea of conducting research at MSU. The 

biggest problem for our company is that research is too damn hard to 
locate. The top-notch researchers at MSU do too little horn-blowing, 

and subsequently don't receive as many grants as they could from the 

feed companies. MSU needs a high-powered salesman to publicize 

research results and to recruit grants for new research. 

We exchange professional information. The portion of services we have 

used at MSU have impacted our company favorably. The research 

services of the university should not be in competition with the 

private sector — for example, MSU should not provide data processing 

services. Molds are not appropriate to large institutions; research 

and instruction may the only legitimate functions of some academic 

institutions, while public service may be more appropriate to others. 

People at the university occasionally hire our company to do lab work. 

We would be getting more work if the university labs did not compete 

to provide services that we can sell through our business. The 

university should attempt to stimulate economic development, but 

should be very careful about competing with businesses. 

We have had industrial arts students take tours through our plant. 

[One of the instructors] brings people out to observe a different sort 

of manufacturing environment. 

Student groups tour our plants. We donate cement for the concrete ski 
or canoe race conducted by the Civil Engineering department. Our 

company always attends career week. 

There is alot of communication between our company and MSU faculty. 
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They call us and vice versa to discuss economic consulting projects, 
cattle prices, etc. 

We do hire students for summer labor, but not in a formal internship 

program. 

We work with the Reclamation Research Laboratory on an EPA superfund 
investigation. Several of the members of our new company were 

formerly employed at MSU and "spunoff" to form an environmental 

engineering consulting firm. However, we now find that a university 

department competes, as a department, with our firm to do contract 
consulting relative to environmental engineering projects. The 

university has a tremendous potential to generate new economic and 
business activity, yet once the activity is created, MSU should begin 

to extract itself from direct competition with the new firms. 

Our employees take courses at MSU. 

MSU groups hold banquets at our place of business. 

We use the camera service in the Electrial Engineering department. We 

rent test equipment from Mechanical Engineering. We use the Physics 

department and Ryon Lab. It is good for the university to interact 

with businesses so long as they don’t compete with other businesses. 

MSU, as a whole, is anti-business. MSU needs a new president. 

We use the student employment service on campus. 

We employ fashion students as interns. 

Students manage a stock portfolio for our company as part of a 

learning project we sponsor. 

We sell computers to the university and occasionally consult for MSU. 

We share germ plasm with the university. 

We sell merchandise to students. 

We sell merchandise to some departments. MSU should not compete with 

the private sector. Private sector might be able to provide services 

more efficiently than the college can — private firms could contract 

out. 

We give grant money to MSU. 

We have a very poor relationship with the MSU statistics department. 

We will be performing market surveys for the business department. 

I used to teach at the university. 

We sometimes market stuff to the MSU bookstore. 
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MSU has a problem in that faculty whose incomes are subsidized compete 
with private sector consulting firms. 

I work at the Women's Resource Center too. 

As a farmer, I use information from the Plant and Soils Science 

Department. 

I use the library and the clinical pathology laboratory. 

I use the Cooperative Extension Service. 

We attend Continuing Education sponsored by MSU; all of our interns 

come from the veterinary school at Washington State University. 

We hire interns from the University of Montana. Our vets attend 
Continuing Education programs at MSU. 

We hire interns, but not from MSU. 

Our veterinarians participate in Continuing Education programs at MSU. 

We go to workshops and educational seminars at MSU. 

We use Continuing Education services, the Experiment Station and the 
Cooperative Extension Service. 

We use Extension and Continuing Education. 

We work with the Animal and Range Science department, the Experiment 

Stations, and the Cooperative Extension Service. 

The only thing we do with the university is receive periodicals 

published by MSU. 
/ 

We use Cooperative Education, the Personnel Office, the Library, and 
the Resource Center. We distribute information to all states in the 

continental U.S. relating to renewable energy or environmental energy. 

We interact with Extension, Animal and Range Science, and Continuing 

Education. We also work very closely with the Nursing department. 

We occasionally sell MSU livestock feed. In some areas MSU impacts 

our business negatively because faculty research isn't "real world" 
enough. The university should attempt to positively impact segments 

of industry (e.g. mining, agriculture), but not necessarily specific 
businesses. A helluva lot of businesses don't even realize the 

benefit of MSU services. 

Academic institutions should not compete by providing services that 

could be provided by private sector companies. Whether businesses 

benefit depends on what they're doing and for what business. 
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We have MSU do video clips for us. MSU can perform services for 

businesses, but should not attempt to compete with the private sector 
by actively marketing services. Some colleges (business) should 

attempt to stimulate economic development — others should not. It’s 

especially good when businesses in Montana seek out MSU to do contract 

research (e.g. Montana Power Company using MSU to research range 

reclamation). 

MSU has a fair amount of impact. 

We attend professional meetings at the university. 

We have used the Extension service. 

The doctor attends professional meeting at the university. 

The veterinarians attend Continuing Education seminars at the 

university. 

I attend Continuing Education courses at MSU. 

We work with the Montana Agricultural Experiment Station and the Plant 

Pathology department. 

MSU provides visiting lecturers to speak in their field. We wish we 

had more interactions with MSU. 

50% of our volunteers are associated with the university. 

We work with the engineering department on health related appliances. 

We would like to see more involvement with MSU on health related 

issues. 

We would like to know more about services offered at MSU. We will 

work more closely with MSU when our mine goes into production. 

Group discussions with our management team and the faculty. 

Agriculture technology is doing a crappy job. The ag department 

should be cleaned out and MSU should get people who will produce 

results. 

Public libraries are poorly funded and their services are restricted 
to people off campus, technical businesses in this state have little 

access to the library resources we need. 

People at the vet lab do a good job. 

The university should not be obligated to do things for private 

business, research should be for general industries only. 

The electronic engineering lab did testing and manufacturing of a 

prototype designed by our company. 
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We attend the annual Nutrition Conference and are upset that they are 
planning to discontinue it. We attend other seminars at MSU. Anyone 

can interact successfully with MSU, however it may take some work to 

make it a successful interaction. Economic development depends on 

what kind. 

Our business consults to the advantage of faculty; that is, our people 

serve on an engineering advisory council. We participate in 

professional societies with university faculty. Providing services 

is definitely the least important mission of the university — 

research and instruction should get top billing. 

We participate heavily in weeds, soils, and forage programs. 

We employed faculty to develop new technologies for us, principally in 

engineering and agriculture. Our company contributes heavily to MSU 

in terms of gifts to the Endowment Alumni Foundation, scholarships to 

students, and contract research. Most of our people attend 

conferences and seminars sponsored by MSU. Our people occasionally 

guest lecture in the colleges of business and engineering. We employ 

MSU graduates. We have fostered the development of engineering 

graduate programs through large grants. 

We have sent one of our people up to speak to the grain marketing 

classes. 

Our two professional people are active in the AE Society and are 

involved with MSU and the professional agricultural engineering 

organizations. MSU has been very successful at promoting the 

agricultural engineering profession regionally and locally. Our 

company is aware of the various AE research projects being conducted, 

and we interact frequently with MSU relative to theses projects. We 

make suggestion for future research efforts. 

The duty of the university is not to provide free services to 

business. The university should receive renumeration for business 

services. Businesses should not be able to demand services. 

Businesses should be able to reap the benefits of research efforts, 
but should not be able to direct them. At the same time, MSU should 

feel a commitment to dwelve into research efforts aimed at solving 

regional problems. My business has benefitted tremendously from MSU. 

I am very proud of MSU. It has had a very positive impact on the 

Pacific Northwest region - at least in terms of agricultural 

engineering work. 

Research can benefit Montana businesses. 

We have an exchange of professional presentations, and we sponsor 

visiting lecturers for university/industry conferences. 

We use MSU faculty as expert witnesses. Our law firm indirectly uses 

MSU research in that faculty occasionally use it in their testimony. 


