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ABSTRACT 

In the past 15 years, state financial support for public universities has declined, 

when measured as a proportion of current-fund revenues while expenditures, in the same 

time period have risen dramatically. 

hi this mixed methods study, several theories were used to explain patterns of 

university resource allocation: The economic theory of the firm, resource dependency 

theory, rational/political and critical/political. The research combines d'Sylva's (1998) 

and Volk's (1995) work and considers, by measuring directly the role of administrators 

who have budget authority, the impact of the socially constructed production function 

The study uses d'Sylva's work extensively in order to create the baseline 

econometric analysis by including the relevant variables. Li addition, the study adds to 

the existing body of knowledge by providing a broader understanding of production 

functions that encompasses the role of the socially constructed production function by key 

administrators who have budget authority. 

To test and explore the theories, departmental instructional and research 

productivity data from the AY 1999 American Association of Universities Data Exchange 

are examined. The quantitative data sample consisted of 10 major public Research I 

universities and 152 departments. OLS and GLM regressions, following a semi-log 

specification were employed to estimate the rate of return to instructional productivity, 

research productivity, and departmental quality. The qualitative sample consisted of six 

administrators with budget authority from one Research I university. A thematic analysis 
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technique was employed in order to identify salient themes related to internal resource 

allocation. 

Significant findings are that undergraduate instruction and departmental quality 

yield high returns to departmental earnings. Cross-subsidization exists and some 

departments within fields enjoy "halo effects" above and beyond their productivity and 

merit, hi describing the socially constructed nature of such difference, one dean is 

cognizant that his college is very productive and efficient delivering "cheap" instruction, 

yet it is penalized in the allocation formula. Similarly, another dean is very aware that his 

college has large numbers of women and minorities that help in the "coloring" of the 

university, and that disadvantages his college in the allocation formula. 
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CHAPTER 1 

The impetus for this study rests in the fact that shifts and mechanisms in the 

financing of pubUc higher education institutions are becoming increasingly evident. For 

example, there is a clear trend toward competitive and incentive based budgeting models 

that have emerged over the last two decades. Coupled with the current financial 

environment, and projected financial outlook this makes a study of internal resource 

allocation in public Research I universities particularly important. 

Previous work along these lines, such as d'Sylva's (1998) and Volk's (1995) work 

on internal resource allocation using competing models to explain allocation of resources, 

has aided tremendously in guiding how this study was pursued. Since d'Sylva's and 

Volk's studies, public Research I universities have continued to experience constrained 

financial times due to 9/11, an economic recession, and two ongoing wars, one in 

Afghanistan and one in Iraq. These events have thrust many states into structural deficits. 

As a result, state coffers have suffered tremendously and face deficits that range up to a 

growing upper bound of 38 billion dollars in California. Such deficits have had 

substantial impacts on state allocations to public Research I universities, resulting in 

budget rescissions in fiscal years 2001-02 and 2002-03. 

Universities' responses to such budget crises have ranged fi-om program mergers 

and buying out faculty to program eliminations. Some universities have proposed 

initiatives to reorganize their campuses in response to the crisis. Many have responded 

by raising tuition and exercising widespread tuition price discrimination practices. That 
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is, universities are charging more for graduate students and professional students and 

charging special fees. In short, universities are shifting, ever increasingly, the costs of 

higher education to the consumer; to students and their families (Mumper, 1996). 

Current budget constraints further underscore the importance of internal resource 

allocation in universities. Higher education institutions, as always, must manage their 

scarce resources wisely. The questions posed by d'Sylva in 1998 remains significant: 

how are state resources allocated within public research universities in the allocation 

function? That is, which outputs will universities favor in the allocation process given 

the tighter budget constraints since his study? Will monies be shifted to research 

intensive units or to teaching intensive units given the increasing monies coming from 

grant and tuition monies? This dissertation explores this question in the context of public 

research universities allocation of state monies. 

Statement of the Problem 

Revenue changes for public universities have been substantial in the course of the 

last 15 years. An analysis of the revenue streams for public institutions of higher 

education over the 10 year period from 1985 to 1994 that d'Sylva (1998) reported on and 

the most recent time period from 1994 to 1999 indicates that the trend described by 

d'Sylva is continuing, but leveling off somewhat, hi his analysis, d'Sylva noted a decline 

in the proportion of current-fund revenue provided from the state between 1985 and 1994, 

from 45.1 percent to 35.9 percent, representing an absolute decrease of 20 percent. The 

trend has leveled off to 35.8 percent in 1999. The absolute decrease from 1985 to 1999 
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now represents 21 percent. Conversely, during the same 15 year period, tuition and fees 

and private gifts, grants and contracts have increased dramatically in order to offset state 

appropriation decreases. Tuition and fees rose sharply from 14.6 percent in 1985 to 18.5 

percent in 1999, an absolute increase of 27 percent while private gifts, grants and 

contracts rose fi"om 3.1 percent in 1985 to 4.8 percent in 1999, an absolute increase of 55 

percent (See Figure 1.1). 

Figure 1.1. Percentage Distribution of Current-Fund Revenue of Public Higher 
Education Institutions, by Source: 1985 to 1999. 
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Figure 1.1 demonstrates a clear shift in the pattern of funding for public higher 

education institutions. On the one hand, there is a decline in the proportion of state 

funding and on the other hand alternative resources led by tuition and fees and private 

gifts, grants and contracts are increasing. Whether in response to this decline in the 

proportion of state funding (Slaughter & Leslie, 1997; Ward, 1997), or to satisfy other 

ends such as personal utility and prestige (James, 1990), universities, and hence, faculty, 

have sought and will continue to pursue alternative sources of revenue. Mayhew, Ford 

and Hubbard (1990) document the acceleration in student tuition and fees over the past 

decade; Kerr (1994) discusses the increased dependency of universities upon stipulated 

research money provided by government and industry; and Leslie and Rhoades (1995) 

and Slaughter and Leslie (1997) discuss the search for new revenues via development and 

endowment money. 

Increases from these alternative revenue sources, plus gradual increases in state 

support in absolute terms have increased institutional expenditures (e.g., instruction, 

research, public service academic support, student services operation and maintenance of 

plan, auxiliary enterprises, and others, See NCES, 2003 p. 391 for complete listing of 

institutional expenditures) for the public higher education system by 122 percent in 

current dollars over the fiscal year period from 1986 to 1999. This translates into a 78 

billion dollar increase in real terms. This is certainly a sharply and positively increasing 

slope. However, when measured in 1999 constant dollars using the Higher Education 

Price Index (HEPI) deflator (See Appendix 1), expenditures increase by 38 billion dollars, 

from 103 billion dollars in 1986 to 141 billion dollars in 1999. This translates into a 37 
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percent increase (inflation adjusted). (See Figure 1.2). Such increases would seem to call 

into question whether the current context is actually one of fiscal stringency and crisis in 

terms of overall monies. 

Figure 1.2. Institutional Expenditures of Current-Fund Revenue in Public Higher 
Education Institutions in Current Dollars and Institutional 
Expenditures of Current-fund Revenue in Public Higher Education 
Institutions, in 1999 Constant Dollars: 1986 to 1999 
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Government funding (i.e., federal, state and local government) has increased by 

91% in current dollars over the fiscal year period from 1986 to 1999. This translates into 
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a 35 billion dollar increase in real terms. This is certainly a positively increasing slope. 

However, the increase is not at the rate of the slope for increasing institutional 

expenditures. Moreover, when measured in 1999 constant dollars adjusting for the HEPI 

government funding increased by 11 billion dollars, from 62 billion dollars in 1986 to 73 

billion dollars in 1999. This translates into a 17 percent increase (inflation adjusted) (See 

Figurel.3). 

Figure 1.3. Federal, State, and Local Government Current-Fund Revenue to 
Public Higher Education Institutions in Current Dollars and Federal, 
State, and Local Government Current-Fund Revenue, in 1999 
Constant Dollars: 1986 to 1999 
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Both trends overlaid, measured in 1999 constant dollars, paint a complete picture 

of the sharp increase in institutional expenditures relative to government funding (See 
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Figure 1.4). In the time period between 1986 and 1999, institutional expenditures have 

increased by 37 percent while government funding has increased by only 17 percent. 

That is, institutional expenditures have outpaced govenmient funding by a two-to-one 

margin. The fact that institutional expenditures are rising faster than government funding 

can keep up with such expenditures indicates that higher education institutions have 

sought alternative funding to support these activities. 

Figure 1.4. Federal, State, and Local Government Current-Fund Revenue to 
Public Higher Education Institutions and Institutional Expenditures 
of Current-fund Revenue in Public Higher Education Institutions, in 
1999 Constant Dollars: 1986 to 1999 
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Furthermore, despite the dechning rate of state government support to higher 

education, the magnitude of these current-fund revenues has continued to increase in real 

terms (inflation adjusted) over this period (See Figure 1.4). Given a set of conditions in 

which the other revenue sources are fixed, the absolute increases in state support translate 

into increasing shares of institutional current-fund revenue. However, increases in 

revenue from alternative sources are not fixed, but rather have outpaced the increases 

from the state, and therefore, contributed toward the relative decline in state government 

support within the revenue base of these institutions. In short, public universities are 

becoming increasingly reliant upon revenues other than state current-fund appropriations. 

Many authors argue that these funding changes may create an implicit tension 

between the instructional and research mission of the university (Fairweather, 1996; 

Slaughter & LesHe, 1997; Volk, 1995; Volk, Slaughter, & Thomas, 2001; Ward, 1997). 

The connections of this tension to public finance and social expectations can be drawn as 

follows: Given the economic assumption fi-om the classical perspective that education is a 

quasi-public good (Rosen, 2002), higher education should be subsidized by the state to 

the extent that it provides goods and services that promote the welfare of the state and 

serves the public interest (Tuckman and Chang, 1990). Put in reverse fashion, public 

subsidies should not be used if private resources are adequate to satisfy the public need. 

Economists such as Thurrow (1990) argue that in the Century human capital 

will be the primary economic resource able to increase a society's production possibility 

curve (PPC). That is, an increase in the PPC raises, in general, living standards. The 

development of human capital through instruction and training, therefore, is the primary 
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function for which universities will be funded by the state. What is more, James (1990, p. 

90), in an attempt to estimate the political demand fimction of universities, poses the 

question, "What, then, do members of the legislature care about, what are their 

priorities?" She argues that if they as politicians want to maximize the political gain from 

their votes, they will care about the quantity of undergraduate students being educated. 

Thus, more political stock will be invested in the numbers of undergraduates being 

educated at universities than in any other function: a completely rational approach to 

legislative behavior. 

One of the major sources of alternative revenues, however, is grants and contracts, 

which are sponsored primarily by the Federal Government. Therefore, research output, 

not instruction is the primary purpose for which grant and contract revenue is provided, 

and, hence, drives faculty to invest much of their time in research activity. Grant and 

contract agents may place universities under increasing pressure to choose how they 

should allocate their competing time between the teaching and research missions. 

hi contrast to block-grant state funds, the alternative revenue stream of research 

grants and contracts is often highly restricted. This means that these resources may only 

be expended to fulfill the purpose for which they were granted, usually specific research 

or specific research-related tasks. As the relative proportion of funding from these 

revenue streams increases, the allocation function of the university changes accordingly; 

the worry is that increased faculty attention towards research comes at the expense of 

teaching (Slaughter & Leslie, 1997; Ward, 1997). 
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Another significant source of revenue that is primarily directed tow^ards 

instruction is tuition and fees. However, these monies, like state revenues, are not 

generally restricted; thus, the argument is that in their search for more prestige and for 

more research related revenues, institutions are diverting some of these tuition monies to 

support research. 

The Nature of Competitive Revenues within States' Budgetary Framework 

According to Brinkman (1990), revenues and changes in revenue patterns matter. 

They have a direct and important effect on the financial status of institutions of higher 

education. The changing financial status of institutions has a significant effect on their 

allocation function, determining in part which basket of goods will be produced and in 

what quantity. What follows is a summary of Callan and Finney's (1997) and Harold 

Hovey's (1999) work that aids in understanding the importance of revenues in the context 

of states, given that state appropriations have been the single most impactful declining 

revenue source on higher education institutions. 

State Financing: Balancing Funding Commitments to the State Core Businesses 

According to Harold Hovey (1999), the general fund of state governments serves 

four major core businesses: (a) K-12 education, (b) health care, (c) higher education, and 

(d) public assistance. Along with transportation and environmental protection, the core 

businesses comprise the mission of state governments. What follows in this summary is a 

discussion of the four major core businesses, the trends in financing such businesses, and 
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the outlook in sustaining current financial support in higher education with respect to the 

other core businesses. 

The Four Core Businesses 

The four major core businesses: (a) K-12 education, (b) health care, (c) higher 

education, and (d) public assistance are primarily supported by sales and income tax 

dollars and account for three fourths of a state's general fund expenditures. As with any 

state's general fund, the distribution of monies is a political one at best. The economy, 

political climate, constituency needs or perceived needs, and the like influence state 

governments' appropriations. As a result, the competition for the "scarce" general fund 

dollars, within and between each core business, becomes fierce and political in nature. 

Trends in Financing the Four Core Businesses 

The core businesses funding patterns can be viewed in a dichotomous manner: as 

higher education spending decreases the other core businesses' spending increases. In 

fiscal years 1993-94, higher education experienced a major shift in revenue sources 

(Callan & Finney, 1996; Hovey, 1999; NCES, 2003). During this period, tuition and fees 

overtook the sum of the state appropriations. The decrease in state appropriations has 

been a trend since the 1980s; however, it was during the 1993-94 fiscal year that, for the 

first time, tuition and fees exceeded state support. At the same time that state 

appropriations for higher education were being reduced, state appropriations for health 

care in the form of Medicaid and Medicare were being increased. 
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The same is true for the other core businesses. They have enjoyed steady 

increases from the share of state outlays as a function of decreased state spending on 

higher education. Arguably, higher education spending is the only core business that 

suffered a decrease from 14.0 percent in 1990 to 12.5 percent in 1994 (Hovey, 1999). 

Perhaps, this can be explained in several ways. A belief that higher education is a 

discretionary state-supported activity allows state legislators the opportunity to cut 

spending in that area. Moreover, colleges and universities, unlike the other core business, 

have the ability to generate revenue from other than state sources (e.g., tuition hikes, 

fund-raising, and grants and contracts). These beliefs, coupled with a widespread belief 

that the mission of higher education is unclear, fuel the attitude that higher education 

should be viewed as a discretionary state enterprise. 

Outlook in Sustaining Current Financial Support in Higher Education 

The widespread scrutiny of higher education will likely continue through the next 

century and may manifest itself in less public support for spending in this arena. In 1999, 

Hovey predicted that the vast majority of states would face significant fiscal deficits. 

Such predictions have materialized because of states' weak tax structures, the inability to 

withstand the events of 9/11, the economic recession, and current military operations 

abroad. Hovey fijrther suggested that the projected shortfalls would lead to increased 

public scrutiny of higher education and curbed spending for public higher education. He 

believed then, and has proved to be right at present, that the overall state fiscal health 

seems to rest in the: (a) challenge to maintain current service levels, (b) problems due to 

slower growth in state and local revenues, and (c) the result being structural deficits. 
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To meet the rising demand for higher education and the associated increase in 

costs, federal funding was sought to expand the system of student financial aid. Leslie 

(1995) noted that this shift in financing was soon followed by large increases in tuition 

for public universities so that government subsidies could be directed to those students 

who demonstrated financial need. These changes were designed to redistribute federal 

assistance away fi-om institutional support to the support of students. 

The wider implications of these changes upon higher education financing have 

become apparent. Leslie (1995) suggests that the changes were indicative of a new 

direction in higher education financing that went beyond the immediate implications for 

student aid and tuition policy, or even financing policy. The direction was one of placing 

higher education institutions under competitive market pressures in obtaining resources. 

As a result, this shift or redistribution of costs fell on students and their families 

(Mumper, 1996). Furthermore, these changes have had a tremendous impact on 

universities and, definitively, "higher education is becoming more and more a market 

economy." (Kerr, 1994, p. 3.). 

Effects upon Academic Labor: A Closer Look at the Allocation Function 

The discussion about the priorities of American faculty is not an esoteric 

discussion of instruments and indicators; the outcome affects the future of the academic 

profession. Critics argue that the role of the professoriate is changing from that of 

trusted, respected professionals dedicated to the pursuit and dissemination of knowledge 

to members of self-centered elite who neglect undergraduate teaching to pursue their 
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research interests (Allen, 1996). The common defense by faculty and many university 

spokespersons, that teaching and research are virtually inseparable, is seen by critics as a 

misguided Humboltian ideal. David (1997, p. 160) states that the complaint of 

undergraduate students in research universities around the world is that "they are taught 

mainly by graduate students and teaching assistants, while top academics concentrate on 

the business of research and publication upon which the advancement of their own 

careers chiefly depends." 

This view of faculty is supported in the main by anecdotal evidence rather than 

rigorous analysis. Many policy-makers, concerned about the fate of higher education 

during fiscal deprivation, cope with demands for the assessment of faculty workload and 

productivity imder the unproven assumption that each behavioral component of these 

concepts can be quantified accurately. 

Scholars have attempted to shed empirical light on the faculty workload and 

priorities debate; the evidence presented in the next chapter brings into question 

assertions of widespread faculty attention toward research at the expense of teaching. 

Evidence shows that, on average, faculty members devote over 50 percent of their 52 

hour work-weeks to teaching-related tasks. As a result, they have responded to budgetary 

cutbacks by working harder and teaching more. Furthermore, faculty members are more 

productive than ever and are not neglecting their undergraduate teaching responsibilities 

(Allen, 1996). 
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Purpose 

The purpose of this study is twofold: to conduct an econometric analysis of 

internal resource allocation and to explore key decision makers' beliefs about internal 

resource allocation. That is, like d'Sylva (1998), this study estimates the production 

(allocation) function of public research universities through modeling the income 

production function of academic departments; however, it adds an exploratory section 

through personal interviews with decision-makers in one institution to develop an 

understanding of deeply held beliefs of prestige and productivity that are embedded in the 

thinking of key resource allocators. 

In the econometric analysis section, the purpose is to estimate the relative "rate of 

return" universities assign to teaching productivity and research productivity and to assess 

whether this return has changed over time. In order to make valid comparisons of work 

productivity from one time period to the next, the quality of the work was taken into 

account by including a measure of departmental quality in the model. In the exploratory 

analysis section, personal interviews with university administrators were used to 

understand how decision-makers with budget authority conceive of key concepts in 

making resource allocation decisions. 

For the purpose of this study, the allocation function is modeled by the estimation 

of a revenue function. Revenue functions are part of the family of functions known as 

Income Production Functions. These functions are commonly found in the human capital 

theory literature, where they are used to estimate the relative importance of variables in 

the production of income (Jehle & Reny, 2001; Ramanathan, 1995; Varian, 1992). When 
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income is derived from a central allocation source, the relative importance of variables to 

the production of income is also a measure of their importance in the allocation of that 

income. Consider the case where the earnings function is estimated for a population of 

workers at a single factory. Because all workers are all paid from the same central source 

(the part of the budget the company sets aside for salaries), the relative importance of the 

variables that impact upon worker incomes are also by definition a measure of how the 

company decides salaries should be allocated. Therefore, by modeling the income 

function for these workers, the allocation fiinction for the company is being modeled also 

[The terms, "allocation function" and "income (revenue) production function," 

heretofore, will be used interchangeably when referring to the university's goals and the 

department's revenue generating endeavors respectively]. 

By substituting the department for the individual workers and the university for 

the factory in the example above, the revenue production function, or income function, is 

estimated as a means of determining the relative importance of teaching and research 

productivity among these organizations' allocation priorities (i.e., their missions). 

Further, departmental expenditures of non-restricted funds are used as a proxy measure 

for revenues derived from the institution's current-funds. Thus the relative importance of 

teaching and research in generating departmental revenues reflects the relative importance 

each has in the allocation priorities of the institutions. Unlike teaching, the relative 

importance of research is estimated conservatively in this model because research 

expenditures, or more accurately, indirect cost recovery monies are not included in non-

restricted current-funds in the Delaware Expenditure Study that is part of the American 
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Association of Universities Data Exchange (AAUDE) data set—the primary dataset used 

for this study. 

Departmental income in this study is modeled as a function of teaching 

productivity, research productivity, and departmental quality. To the extent that 

institutional resource allocation is measured by departmental expenditures of non-

restricted funds, the relative effects of these outputs upon the allocation of resources 

represents one way of measuring the importance of different variables in the resource 

allocation decision making process (Dawes, 1971; d'Sylva, 1998; Pfeffer & Salancik, 

1974). 

The impact of internal decision making on resource allocation for this study is 

examined with respect to the revenue of academic departments aggregated by academic 

field of science, hi keeping with d'Sylva (1998), this study will use the department as the 

unit of analysis for its organizational importance in university decision making and 

resource allocation, an important empirical gap in the literature that d'Sylva addressed 

and this study will address as well (Fairweather, 1996; James, 1990; Pfeffer & Salancik, 

1974; Massy, 1996). Moreover, this study will further address a gap that neither d'Sylva 

nor Volk (1995) addressed. That is, this study will explore how decisions-makers with 

budget authority conceive of key elements in the production function for making resource 

allocation decisions. 
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Conceptual Framework 

How universities are conceived is important in selecting competing decision

making theories that guide resource allocation. Although multiple theories of universities 

as organizations exist, two sets of theories prove especially useful for this study of 

resource allocation in public research universities: the first set of theories guide the 

econometric analysis part of this study and the second set of theories help to frame the 

exploratory section of this study. The first set of theories consists of the economic theory 

of the firm and resource dependency theory and the second set of theories consist of 

rational/political, critical/political theories pursued through a social constructivist 

interpretive lens for the exploratory section of this study. 

The economic theory of the firm conceives of higher education units as rational 

economic actors. The economic theory of the firm has been extended to include multi-

product, not-for-profit organizations, making its application to universities reasonable 

(e.g., James, 1978). Resource dependency theory lends itself to the study of universities 

as complex organizations with often diverse constituents and competing goals by 

emphasizing the political dimension of these organizations and their relationship to the 

external resource environment (Pfeffer & Salancik, 1978) 

Rational/political theory suggests that resource allocation decisions are rational 

and made by a few key informed individuals. By contrast, critical/political theory 

conceives of a much more complex set of relationships that are shaped by gender, race, 

power and service to external constituencies that are dominant external to the university 

marketplace. Social constructivism focuses on the meaning making of participants— 
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human beings who make resource allocation decisions based on what socially constructed 

understandings of key issues and concepts. These sets of theories offer alternative, though 

not mutually exclusive, explanations of the bases for resource allocation within higher 

education institutions. What follows is a brief account of the sets of theories and their 

implications. A comprehensive review of the theories can be found in chapter 3. 

First Set of Theories 

The Economic Theory of the Multi-Product. Not-For-Profit Firm 

The economic theory of the firm, heretofore referred to as the "theory of the firm," 

is based upon the paradigm that an organization pursues a set of goals to maximize its 

satisfaction, subject to one or more constraints (James, 1990; Tuckman & Chang, 1990). 

In microeconomics this quest to maximize one's satisfaction or realize one's preferences 

is known as utility maximization (Jehle & Reny, 2001; Varian, 1992; Varian, 1999). In 

the case of not-for-profit organizations, satisfaction is maximized when the organization 

allocates resources to each goal in such a fashion that no other combination of resources 

gives rise to a higher level of total utility, given the constraints (James, 1978). The fact 

that universities are not-for-profit organizations that produce multiple outputs leads to a 

number of behavioral implications that differ from the traditional microeconomic theory 

of the firm viewpoint: 1) the objectives of decision-makers matter in determining choices 

and levels of output; 2) that cost-minimizing factor combinations may not always be 

chosen; and 3) that cross-subsidization plays an important role (James, 1990). 
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Universities are not-for-profit "firms" and they are a "special case" within the not-

for-profit sector. Unlike profit maximizing organizations that seek to minimize costs, 

not-for-profit organizations may produce more costly products and services than are 

optimal Ixom a typical microeconomic profit making perspective, in order to satisfy their 

own preferences. The major goal sought by universities is "prestige maximization." 

Similarly, Garvin (1980) posits that the university's utility is a function of prestige and a 

number of other scholars agree (Jencks & Reisman, 1968; Mayhew, 1970; Vladeck, 

1976). hi fact, Clotfelter (1996), James (1990), and Leshe and Rhoades (1995) argue that 

universities, as not-for-profit enterprises, maximize revenues rather than profits to serve 

clients better and to maximize prestige. Clotfelter (1996) and Leshe and Rhoades (1995) 

link the dramatic increases in university costs to the pursuit of prestige, hi short, prestige 

maximization has been identified in these and other studies as a common goal that yields 

maximum utility to the university decision-makers. 

Consequently, not-for-profit decision-makers have relatively little discretion over 

the prices, subsidies, or costs associated with the products and services being delivered, 

instead, they alter the mix of their organizational products and services to emphasize 

those that best reflect their revealed preferences (James, 1990; Wildavsky, 1988; 

Winston, 1999). 

However, there is a limit in the degree to which these decision-makers can 

emphasize their preferences, a limit imposed such that the aggregate revenues of the 

organization must cover its aggregate expenditures known as the budget constraint. Since 

these decision-makers have preferences of one product or service over another, and 
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because the production of some of the preferred products or services may not cover their 

own expenditures, these organizations find themselves taking on profit-making activities 

that cover the deficit incurred by other activities. According to James (1983), this 

phenomenon is referred to as cross-subsidization. 

Overall, the distinguishing characteristic of the theory of the firm, as it may apply 

to public higher education, is its rooted attributions in rational, direct connection of 

means to ends, and resource allocation processes to goals achievement (i.e., prestige 

maximization). 

The External Control of Organizations: Resource Dependency Theory 

The importance of goals as a defining characteristic of organizations has been 

criticized on several grounds: Goals presume a singularity of purpose (Pfeffer & Salancik, 

1978); organizations assume that goal setting and choice have an influence over outcomes 

(Bollinger, 1990; Chaffee, 1983; Doris & Loizer, 1990; Drohan, 1997; Hardy, 1991; Liff, 

1997; Migliore, 1991; Mintzberg, 1994; Morgan, 1984; Myers, 1996; Redding & 

Catalanello, 1994; Swenk, 1999; Weimer & Jonas, 1995) and the importance of forces 

external to the organization are neglected (Pfeffer & Salancik, 1978). Resource 

dependency theory conceives of organizations as coalitions that "alter their purposes and 

domains to accommodate new interests, sloughing off part of themselves to avoid some 

interests, and when necessary, becoming involved in activities far a field fi-om their stated 

central purposes" (Pfeffer & Salancik, 1978, p. 24). Pfeffer and Salancik see the 

relationship between resource providers and the organization as a political relationship, 
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because the resource provider holds great power, if not formal authority, over the 

organization. Recognizing the plurality of goals that exists within organizations, this 

framework allows for the incidence of conflict and bargaining when goals are divergent. 

The process of competing for resources and determining who secures them is 

central to this framework. As Pfeffer and Salancik (1978, p. 44) state, generally, 

"Organizations will tend to be influenced by those who control the resources they 

require." Or as Slaughter and Leslie (1997, p. 68) put it "He who pays the piper calls the 

tune." Two factors are important in determining the level of dependence of one 

organization over another: the relative magnitude of the exchange and the criticality of 

the resource. 

The relative magnitude of the exchange can be assessed by measuring the 

proportion of resource shares provided. Organizations with a narrow resource base are 

more susceptible to inter-organizational control than those with diversified resources. 

Criticality of a resource to an organization is measured by the organization's ability to 

keep ftinctioning in the absence of the resource. Resource importance as defined by this 

measure is independent of its magnitude. 

Pfeffer and Salancik (1978) argue that the importance of a resource to 

organizational functioning, as such, is not problematic. Rather, vulnerability is derived 

from the possibility of changes in resource supply. To ensure the survival of the 

organization, it is the compulsory responsibility of the production units to minimize the 

possibility of resources becoming scarce given that scarcity is central to driving economic 

behavior in any economic theory. That is, according to Pfeffer and Salancik (1978, p. 2), 
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"The key to organizational survival is the ability to acquire and maintain resources." hi 

the case of public universities in the present era, the rational response to the declining rate 

of state funds has been to increase the share of other revenues in their base, and in so 

doing, protect their revenue supply. 

Whereas the theory of the firm is a relatively straightforward connection of means 

to ends, resource dependency theory conceives of a much more complex set of 

relationships. And, in fairness, the theory of the firm has been employed and will be 

employed in this study more as an analytical tool than as a fully encompassing theory that 

explains organizational behavior. Most analysts who have utilized the theory as a basis 

for testing production functions would never argue that the theory is a complete 

description of allocation behaviors (Rothschild & White, 1995; Winston, 1999). Instead, 

most would acknowledge, for example, the role of the political behaviors inherent in the 

resource dependency theory of Pfeffer and Salancik (1978). Nonetheless, the theory of 

the firm does offer an alternative conception of universities as organizations and specifies 

a set of alternative resource allocation patterns (d'Sylva, 1998). 

Second Set of Theories 

Rational/Political 

The rational/political theoretical perspective is grounded in functionalist theory 

fi"om sociology. The bedrock of this school of thought is that resource allocation 

decisions are rational decisions made by a few key informed individuals in the 

organization. The rational approach follows fi"om the belief that there exists a functional 
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importance to how resources are allocated. Efficiency and effectiveness are the drivers 

behind internal goal setting and decision making (Morgan, 1983). In this paradigm, 

decisions are made by developing general goals and principles for the organization. Once 

goal setting has been accomplished, specific planning, budgeting, and resource decisions 

can be made. 

The political dimension in this theoretical perspective suggests that resource 

allocation decisions are made though a process of interest-group bargaining. That is, the 

power of academic units and individuals or coalitions within these units has a direct 

influence on the resource allocations the unit receives. The one exception of course is 

that of resource dependency theory that is in play (Pfeffer & Salancik, 1978). That is, the 

academic units and individuals can benefit fi-om powerful attributes by securing external 

resources. While academic units and individuals accrue power by bringing in external 

funding that is highly valued by the organization, Hackman (1985) and Ashar and Shapiro 

(1990) argue that this process does not disrupt the economy and efficiency of the 

institution. 

Typical variables that are analyzed in this conceptual fi-amework are variables that 

follow fi-om the functionalist fi-amework surrounding the notion of meritocracy such as 

centrality, work flow, productivity, quality, and external funds. These variables suggest 

that if a unit rates very high in these various dimensions then the unit merits or deserves 

large resource monies. That is, those units who are central to the organization, highly 

productive, and high quality imits that bring in large external funding deserve increased 

resource allocation. 
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The literature paints the picture that the rational/political, by all accounts, is a 

functional approach to the analysis of resource allocation. Workflow, centrality to 

mission, and quality of particular units are seen as key explanatory variables accounting 

for patterns of resource allocation. 

Critical/Political 

The critical/political perspective is grounded in critical theory. According to this 

perspective, resource allocation is shaped by variables such as race, gender, power, and 

service to external constituencies dominant in the broader political economy. It follows 

that administrators of the organization have socially constructed an idea of higher 

education and its relationship to the corporate marketplace that privileges certain social 

groups and their cormection to large corporations. According to Slaughter (1993), units 

able to claim a position that is close to this market are highly favored. Units with more 

male, Anglo faculty and/or students may also tend to be favored in the resource allocation 

process. Moreover, resource allocation decisions are made by those individuals in power 

often in conflict with the alleged goals of the organization. In fact, such decisions may 

even undermine institutional goals of equity, meritocracy, economy, and efficiency. 

It should be noted that resource dependency is also a component of the 

critical/political framework, hi the rational/political framework, the institution may 

privilege units garnering external resources, but not to the point of inefficiency. In the 

critical/political framework, external dollars may be pursued even to the point of 
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inefficiency. That is, departments with fewer students, fewer women, and minorities may 

be favored if they are generating valuable external dollars to the institution. 

Typical variables that are analyzed in this conceptual framework are variables 

such as perceived closeness to the corporate market, gender, ethnicity, and external funds. 

The thrust behind a critical/political perspective is one that purports to explain resource 

allocation for various units using such variables. This approach suggests that those units 

that are considered to be close to the market would receive a greater share of resources. 

Units that are comprised of relatively large numbers of women and minorities are 

expected to be under funded with respect to their productivity and quality. From this 

argument one could expect that units with faculty of large concentrations of women and 

minorities are undervalued in terms of salaries compared to other units with faculty of 

smaller concentrations of the same (Bellas, 1994). Moreover, powerful units, proxied by 

external funding dollars, should benefit fi"om increased resource allocation. 

Social Constructivism 

Social constructivism is used in this study as an interpretive lens in understanding 

how decision-makers formulate resource allocation decisions rather than a theory of 

decision-making. That is, in the end, human beings make decisions based on some 

conceived understanding of how things are or should be, what a productive department is 

and what it is not, and the like. The central tenet of social constructivism is that "social 

problems are the definitional activities of people around conditions and conduct they find 

troublesome, including others' definitional activities, hi short, social problems are 
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socially constructed in terms of the particular acts and interactions problem participants 

pursue and in terms of the process of such activities through time" (Schneider, 1985, p. 

209). According to Neumann (1995), social constructivism views the world as a human 

creation. That is, human beings construct it, personally and in interaction with each 

other. Neumann points out that discovery in the constructivist view, proceeds from 

individual and communal self-reflection. Moreover, Slaughter (1993) argues that the 

market within the university setting is an idea that is socially constructed by faculty and 

administrators. In particular, those who have budgeting authority may have a socially 

constructed idea of the production function of the university, and of which departments 

are meeting this function. 

Both Sets of Theories Combined 

The theory of the firm suggests a fairly linear connection of means to ends while 

resource dependency theory conceives of a much more complex set of relationships. 

Rational/political theory suggests that resource allocation decisions are rational and made 

by a few key informed individuals whereas critical/political theory conceives of a much 

more complex set of relationships that are shaped by gender, race, power and service to 

external constituencies that are dominant external to the university marketplace. And, 

social constructivism addresses the participants—human beings who make resource 

allocation decisions based on what is socially constructed. 
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Conclusion 

Economic theory, resource dependency theory, rational/political, critical/political 

and social constructivism are used to examine resource allocation in the proposed study 

for three reasons: 

1. They offer alternative approaches to derive different testable propositions for the 

allocation function of universities. 

2. They offer reasonable and often times complementary interpretations of decision

makers' behavior based on how they conceive of what are important factors in 

resource allocation decisions. 

3. The need exists for more empirical studies of resource allocation from both sets of 

theories and a social constructivist perspective (d'Sylva, 1998; James, 1990; 

Slaughter, 1993; Slaughter & Leslie, 1997; Volk, 1995; Volk, Slaughter, & 

Thomas, 2001). 

Moreover, it should be noted that the theories are not mutually exclusive or that those 

who have employed the theory of the firm as a basis for estimating university production 

functions have assumed that economic theory fully describes organizational behavior as 

asserted by Winston (1999). In this study, the researcher recognizes that the sets of 

theories in combination with each other aid in explaining the production function inherent 

in resource allocation decisions as applied in practice. Moreover, the theories can be 

contrasted and the exploratory section offers a rich understanding as to how they mesh 

together in such explanation. 
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Research Questions and Hypotheses 

In keeping with d'Sylva (1998) and a variation of his original research questions, 

the research questions for the present study may be posed as follows: 

1. Does the relative weight of research productivity exceed that of teaching productivity 

in the income production function of academic departments in public Research I 

universities? 

2. What is the impact of departmental quality upon the production of departmental 

income in public Research I universities? 

3. Do structural differences exist across the various fields of science: Computing and 

Mathematics, Life Science, Engineering, Social Science, and Physical Science? 

4. How do decision makers conceive of productivity, university and the external world, 

diversity, efficiency? 

5. To what extent do these socially constructed concepts converge with the two sets of 

theories? 

Econometric Framework 

Theory of the Firm 

Under this framework, the first priority of not-for-profit, multi-product firms, such 

as universities, is to find a break-even point product mix, so that revenues cover costs; 

however, this break-even constraint need not apply to each product taken separately. 

Under the theory, the survival priority of public universities is to find a set of profitable 

activities that attract a clientele and that the faculty is willing to carry out, using a low 
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cost technology. Undergraduate teaching, especially lower-division undergraduate 

teaching, has traditionally served as the profitable activity of U.S. higher education 

institutions, along with any low-cost programs, undergraduate or graduate, in fields such 

as business, humanities, social sciences, and some vocationally-oriented programs (James 

1990). Thus, the relative importance (as measured by the rate-of-retum) of those low-

cost, profit producing fields will diminish further within the institution's allocation 

function, as "profits" in these fields are used to subsidize the high-cost, deficit producing 

fields. 

If profit-making undergraduate education is, in fact, increasingly cross-subsidizing 

research in public universities, then one would expect a relative decline in the "profit" 

associated with the production of undergraduate teaching in the revenue fimction of the 

department. That is, the university will become more prone to taking money fi-om the 

production of undergraduate education and giving it to the loss-making endeavors, which 

may include graduate education and research. Furthermore, because research as is 

claimed, in general, has greater utility for faculty (given the research-tilted incentive 

structure such as more prestige and financial rewards of most Research I universities) 

than does teaching and because it is far easier to measure than teaching, faculty will be 

inclined to do more research (James, 1990). Accordingly, universities will increasingly 

cross-subsidize research Irom undergraduate teaching, and hence, lower the relative rate 

of return of undergraduate teaching in the institutions allocation function. 

As a corollary to this, the relative rate of return for research will increase as the 

subsidies to it from undergraduate education increase. As graduate students are often used 
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as inputs into the production of research and hence have a complementary effect on 

research, the relative rate of return attached to graduate instruction will also increase. 

Resource Dependencv Theorv 

hicreasing the share of alternative revenues within the base of public universities 

has created a greater reliance upon them. This reliance has facilitated an increase in the 

criticality of these alternative resources to the organization, and furthermore, increased 

organizational vulnerability to the providers of these resources. With tuition and fees and 

research grants and contracts being the most significant and fastest growing of these 

alternative revenue sources, their criticality to the organization has increased also. Rather 

than research advancing in importance at the expense of teaching, an alternative 

conceptualization of resource dependency theory suggests that both research and teaching 

will increase in importance in the production of departmental revenues. 

Pfeffer and Salancik (1974) show that departmental power has a sizable and 

significant effect upon departmental income production, even greater, in fact, than the 

effect of the quality of the department. Extending this to the level of the field, those 

fields that are traditionally powerful will be able to extend their advantage through the 

internal bargaining process, as suggested by the rational/political theory and secure more 

internal resources. Following this rationale, the importance of departmental quality will 

be to decline, relative to power, in the quest for internal resources, and hence, will have a 

diminishing rate of return over time within the departmental income production function. 
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Exploratory Framework 

Rational/Political and Critical/Political 

These two sets of theories have been combined because they set the stage for how 

the exploratory section was developed. That is, in this study it is important to ask 

questions directly pertaining to key aspects of the theories. 

For example, do resource allocators base decisions on rational thinking? As the 

rational/political theory suggests, are resource allocation decisions, in fact, made by a key 

set of individuals? With respect to this framework, are efficiency and effectiveness the 

compelling forces behind internal goals and decision making? Once goals are 

determined, does specific planning and budgeting take place in order to make effective 

resource decisions? Do units that acquire large amounts of external funding also earn 

power within the organization? These are all important questions that were explored 

within this fi-amework. Moreover, what is the role of key variables such as centrality, 

work flow, productivity, quality, and external funds? In short, this section was designed 

to uncover any elements pertaining to this theoretical fi-amework from resource allocators 

themselves. 

hi the critical/political framework, it was important to tease out the effects of race, 

gender, power, and service to external constituencies dominant in the broader political 

economy. That is, what have administrators with budget authority socially constructed 

about higher education and its relationship to the corporate marketplace that is believed to 

privilege certain social groups and their connections to large corporations? As argued by 

Slaughter (1993), departments with a greater proportion of White male faculty and/or 
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departments with higher numbers of women and ethnic faculty face a premium penalty 

(Bellas, 1994) and a penalty in power status in the organization oftentimes at the expense 

of effectiveness, efficiency, equity, meritocracy and other stated goals. 

Under this framework for both theories certain exploratory hypotheses arise: 

1. As the rational/political theory suggests, resource allocation decisions, in fact, are 

made by a key set of individuals. 

2. Efficiency and effectiveness are the compelling forces behind internal goals and 

decision making. 

3. Effective resource decisions are made based on goal setting and specific planning 

and budgeting. 

4. Units that acquire large amounts of external funding acquire power within the 

organization. 

5. Centrality of the department's product, work flow, productivity of the 

department, quality of the department, and external funds generated by the 

department are important determinants in the resource allocation function. 

6. Administrators with budget authority conceive of the university in ways that 

benefit certain groups that are closely aligned with the corporate marketplace, 

and, as a result, those units are privileged based on their corporate connections. 

7. Departments with a large proportion of women and ethnic faculty face a power 

penalty in the organization, oftentimes, at the expense of effectiveness, 

efficiency, equity, meritocracy and other stated goals. 
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Ideally, the econometric section of this study would include a comprehensive set 

of measures that directly tests the explanatory power of each theory combining all 

theoretical frameworks in one compact mathematical model. In addition to the measures 

used in this study, these might include direct measures of departmental power, efficiency, 

faculty utility, gender, race, and resource criticality. However, due to the limitations of the 

data available and the harmony of the effects as hypothesized under both sets of theories, 

the relative explanatory power of each theory is premised upon the outcomes related to 

two sets of variables: undergraduate and graduate credit hours and sponsored research 

expenditures and departmental standing. The exploratory section serves to broaden our 

understanding of key elements that do not fit neatly in a mathematical model yet 

powerfully explain constructs that are not precisely measurable. 

Design 

Following d'Sylva's (1998) econometric approach, an ordinary least squares 

multiple regression model is employed, relating institutional resource allocation 

(departmental earnings) to measures of departmental output. Departments in the fields of 

science, engineering and mathematics (National Science Foundation, 1993) are chosen as 

the units of analysis. 

Model Specification 

A semi-log relationship is obtained between departmental earnings and student 

credit hours. The same relationship holds true for research. In the present model, lower 
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and upper division student credit hours were collapsed into one variable of undergraduate 

student credit hours, master's and doctorate student credit hours were collapsed into 

graduate student credit hours, and faculty quality and program effectiveness were 

averaged (a mean value consisting of both variables was computed) into departmental 

standing. Thus, the generalized model is given by 

\n(E) = J3,+/3,X,+ J3,X, J3,X, 

where, 

X, = Undergraduate Student Credit Hours 

X2 = Graduate Student Credit Hours 

X3 = Sponsored Research Expenditures 

X4 = Departmental Standing 

hi chapter 3 this generalized model is extended to include departments for all field 

groups under investigation in this study: computing and mathematics, engineering, life 

science, physical science, and social science. The full discussion is provided in the data 

analysis section of chapter 3. 

Chapter Summary 

Higher education institutions must make choices in the allocation of their finite 

resources across their missions of teaching, research, and public service while being 

constrained by scarcity of traditional resources and unforeseeable events like 9/11 and 

others. Changes in the sources and levels of funds available to universities may affect 
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their allocation functions. In the past 15 years, state financial support for public 

universities has declined, when measured as a proportion of current-fund revenues. 

Whether in response to this decline or to satisfy other ends such as personal utility and 

prestige, universities, and hence faculty, have sought alternative sources of revenue to 

offset this decline, mostly though increased tuition and fees and grants and contracts. The 

effects of these revenue changes manifest themselves in academic departments, which 

serve as the primary unit of analysis in this study. 

hi this study, two sets of theories were used to explain patterns of university 

resource allocation in such a way that combines d'Sylva's (1998) and Volk's (1995) work 

and considers, by measuring directly the role of administrators who have budget 

authority, the impact of the socially constructed production function. The economic 

theory of the firm, resource dependency theory, rational/political and critical/political, 

combined, help to fi-ame the conversation around resource allocation and how it is done 

in practice. The study uses d'Sylva's work extensively in order to create the baseline 

econometric analysis by including the relevant variables. In addition, and most 

importantly, the present study adds to the existing body of knowledge by providing a 

broader understanding of production functions that encompasses the role of the socially 

constructed production function by key administrators who have budget authority. The 

implications of such study are practical and very relevant in the current economic climate 

most states and public research institutions find themselves in. 



49 

CHAPTER 2 

LITERATURE REVIEW 

In this chapter, the hterature is reviewed in order to build the case for how the 

questions in the present study are pursued. That is, this chapter outlines how departments 

make choices in the spending/allocation of their resources in the context of the two sets of 

theories. 

First, the chapter begins by framing the historical and comprehensive view of 

strategic plaiming that is relevant to any study on goal setting, budgetary planning or lack 

thereof, and resource allocation within organizations such as higher education 

institutions. Second, the chapter briefly summarizes the relevant studies that are the 

bases for this study: d'Sylva's (1998) and Volk's (1995) studies. Third, this chapter 

provides a broader perspective of the second set of theories consisting of rational/political 

and critical/political. Fourth, this chapter provides a review of productions functions to 

aid in the understanding of econometric modeling. 

This chapter provides a thorough review of the pertinent literature that helps guide 

this study. Most importantly, the purpose of the present study is to take the production 

function research a step farther through an examination of more recent and complete data 

at the departmental level, and an exploration of decision-conceptualization and -making 

through the eyes of administrators with budget authority. Through all of this review it is 

recognized that departmental decisions should be related directly to the research 

allocation decisions at the central university level, but it is argued that the choices made 
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at the production level, the departments, reflect the final or ultimate test of how well 

institutional goals will be served. 

Strategic Planning: A Historical and Comprehensive Perspective 

This section provides a historical and comprehensive perspective of the 

development of strategic planning in higher education institutions since the late 1970s: 

extant literature on strategic planning in higher education institutions is broad and varied. 

The review also reveals several findings: (a) the traditional approach to strategic planning 

is rooted in rational assumptions such as mission statements, clear goals and objectives, 

coordination, and control, among others, (b) higher education institutions should not be 

viewed as rational organizations, and (c) the traditional approach to strategic planning 

does not hold for higher education institutions. Moreover, cases of successful and failed 

attempts of strategic planning efforts in higher education institutions are presented. 

Finally, in this section it is concluded that there are even limitations of the literature. 

Historically, American higher education institutions have adopted various 

approaches for management that are both based on rational assumptions and closely 

related to strategic planning. For instance, Keller (1983) points out that system analysis, 

incrementalism, management science, and long-range planning have been some prevalent 

managerial approaches. Several authors mention that the program planning and 

budgeting system (PPBS) and the program evaluation review technique (PERT) were the 

first rational managerial approaches used in higher education institutions during the 

1950's and 1960's (Bimbaum, 2000; Tan, 1995), whereas, according to Tan, management 
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by objectives and zero-based budgeting were largely applied in the 1970's. The 1980's, 

however, were characterized by a strategic planning movement concerned with 

emphasizing the need for colleges and universities to better understand their environment 

(Bollinger, 1990; Migliore, 1991; Schuster, Smith, Corak, & Yamada, 1994). 

Cope (1978) and Keller (1983), contributors to the academic strategic planning 

movement, provide a comprehensive overview of the nature of academic strategic 

planning: what it should look like and how it should be applied in colleges and 

universities. Ostensibly, both authors address academic strategic planning; however, they 

refer to strategic planning in different ways. Cope refers to academic strategic planning 

as strategic policy planning and cites some reasons for the need to implement it such as 

the: (a) use of inadequate techniques of management, (b) influence of the market as a 

regulator and provider of opportunity, and (c) increasing competition among highly 

diversified institutions. Although Cope was the first author to propose a model for 

academic strategic planning, Keller's model is the one often referred to in the 

contemporary literature. According to Cutright (1996), Keller's epic book Academic 

Strateev precipitated the application of strategic plaiming in higher education institutions. 

Keller refers to academic strategic planning as academic strategy and recognizes its 

importance [the increasing demographic changes in the student body, the disintegration of 

college curriculum, the increasing outside controls in terms of market demand, state and 

federal mandates, the growth of technology in academic and administrative areas, the 

financial constraints, and the increasing competition among higher education institutions 
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for students and budgets] as indispensable elements for both the formation and 

implementation of academic strategies. 

In the literature of the past decade, many authors (e.g., Bryson, 1995; Keller, 

1983; Keller, 1993; Swenk, 1999) have continued to stress the importance of academic 

strategic planning in establishing the directions of managing colleges and universities. 

Bryson states that "unpredictable resources; new public expectation or formal mandates; 

demographic changes; deregulation or re-regulation; upheavals in international, national, 

state, or local economies; and the new roles of public, nonprofit, and business 

organizations" (p. ix) are forces that deem strategic plaiming important. Keller (1993) 

and Swenk, unlike Keller (1983), include new forces, such as new characteristics of the 

U.S. family, demands for accountability, progress in information technology, and need for 

changes in leadership roles, as fundamental issues to develop a strategic planning process. 

The historical perspective presented amplifies our understanding of the 

importance of strategic planning in higher education. However, before engaging in a 

meaningful discussion of the same, the conceptual formulations of strategic planning 

must be understood. For this, strategic planning is decomposed into "strategy" and 

"planning." To illustrate, Cope (1978) conceptualizes strategy as "the pattern of 

objectives, purpose, or goals and major policies and plans for achieving these goals stated 

in such a way as to define what the college or university is or is to become" (p. 8). Hardy 

(1991) contends that strategy is often conceived of as a planning process in which 

deliberate intentions are formulated and subsequently implemented. Wright, Pringle, and 

Kroll (1992) define strategy as "top management's plans to attain outcomes, consistent 
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with the organization's mission and goals" (p. 23). Mintzberg (1994) gives no simple 

definition for strategy. However, he believes that strategy should be viewed in five 

different ways; a plan, a pattern, a position, a perspective, and a ploy. Bryson (1995) 

defines strategy as "a plan to achieve the mission and meet mandates" (p. 131). On the 

other hand, Mintzberg (1994) refers to planning as "a formalized procedure to produce an 

articulated result, in the form of an integrated system of decisions" (p. 12), whereas, 

Schuster, Smith, Corak, and Yamada (1994) refer to planning as the exploration of wide 

implications and possibilities in the future. 

Because the previous definitions of strategy and planning have been rooted in 

rational assumptions, such as clear goals and objectives and the need for coordination and 

control among others, it follows that the traditional approach to strategic planning is 

grounded in these same assumptions. Strategic planning has been defined by Cope 

(1978) as a rational process comprising of the following steps: (a) establishment of 

institutional mission and purposes, (b) analysis of the changing external environment as a 

form of defining the goals for program and services, (c) assessment of internal 

environment to identify major strengths and weaknesses, (d) assessment of opportunities 

for growth, (e) determination of guiding objectives, and (f) establishment of strategy to 

achieve goals. Moreover, Bollinger (1990) believes that strategic planning is an on-going 

process designed to help an organization keep its mission, goals, strategies, and tactics 

current. Doris and Loizer (1990) argue that strategic planning is a systematic effort to 

define and possibly alter the organization's identity. Bryson (1995) defines strategic 

planning as "a disciplined effort to produce fundamental decisions and actions that shape 
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and guide what an organization is, what it does, and why it does it" (p. 4). Redding and 

Catalanello (1994) believe that strategic planning is rational, stressing objective data 

gathering, systematic analysis, and detailed planning. 

The body of literature that illustrates the various definitions of strategy, planning, 

and strategic plarming provides the conceptual fi-amework of the traditional approach to 

strategic planning that rests inextricably in rational assumptions (Bollinger, 1990; 

Chaffee, 1983; Doris & Loizer, 1990; Drohan, 1997; Hardy, 1991; Liff, 1997; Migliore, 

1991; Mintzberg, 1994; Myers, 1996; Redding & Catalanello, 1994; Swenk, 1999; 

Weimer & Jonas, 1995). Specifically, Mintzberg asserts that the traditional approach is 

rooted in four rational assumptions: (a) organizations must plan to coordinate their 

activity, (b) organizations must plan to ensure that the fiiture is taken into account, (c) 

organizations must plan to be rational, and (d) organizations must plan to control. In 

order to do the above, some authors have posited that rational managers must clarify 

values, establish goals, determine the tasks needed to achieve those goals, delineate 

standard operating procedures, and establish contingency plans among others (Cope, 

1978; Detomasi, 1995; Dill, 1993; Drohan, 1997; Migliore, 1991; Stafford, 1993; Swenk, 

1999; Tan, 1995; Ziegler, 1999). At the same time, other authors recognize that the 

traditional approach to strategic planning promotes action, improves the decision-making 

process, leads to improved institutional performance, offers guidance for planning and 

management, and promotes the internal discussion about goals and expectations 

(Andrade, 1998; Bollinger, 1990; Bryson, 1995; Green, 1990; Tan, 1995; Watkins, 1999). 
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Although several authors have asserted that strategic planning has some positive 

outcomes, other authors argue that such outcomes will not necessarily transfer to higher 

education institutions, because, as stated earlier, strategic planning is based on rational 

assumptions. That is, colleges and universities should not be viewed or approached as 

"rational" organizations. Kuh (1996) asserts that this rational approach (a) is 

incompatible with certain values of the academy (i.e., autonomy and different areas of 

expertise), (b) yields expectations for goal consensus and control that are often not met 

(c) oversimplifies complex problems, (d) is constrained by information processing limits 

[in economic terms—information asymmetry], (e) is resistant to change, and (f) defines 

measures of performance that are not well suited to purposes of higher education. Weick 

(1976) states that the only problem with this approach is that it is rare in nature and that 

people tend to over-rationalize their activities and to attribute greater meaning, 

predictability, and coupling among them than in fact they have. Meyer and Rowan (1992) 

assert that there is a great deal of evidence that educational organizations (at least in the 

United States) lack close internal coordination, especially of the content and methods of 

what is presumably their main activity-instruction. Moreover, Kuh contends that higher 

education institutions must be viewed as open systems, influenced by external events and 

changing conditions instead of being seen as orderly, linear, and goal-directed 

organizations. Cutright (1996) states that "strategic formulations should be non-linear 

acknowledging the complex, causal interplay to which universities are subject, not 

naively linear or overly rational" (p. 20). 
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Furthermore, Cohen and March (1974) view higher education institutions as 

"organized anarchies." This view was developed to describe six characteristics peculiar 

to colleges and universities: (a) ambiguous, conflicting goals, (b) unclear technologies, 

(c) loose coupling, (d) fluid participation, (e) a professional workforce, and (f) clients 

who participate in institutional governance (Cohen & March, 1986; Crittenden & 

Crittenden 1997; Hardy, 1991; Meyer & Rowan, 1992; Weick, 1976). According to Kuh 

(1996), the organized anarchy approach is more descriptive of life in higher education 

institutions and is compatible with academy values such as autonomy and minimum 

supervision. He maintains that the organized anarchy view is unsettling to those who 

expect their institution to act rational and in predictable ways. 

hi addition to the incompatibility between the traditional approach to strategic 

planning and higher education institutions, several authors have pointed out where plans 

have actually failed under this conceptual framework (Keller, 1997; Kuh, 1996; 

Mintzberg, 1994; Ringle & Capshaw, 1990; Schmidtlein, 1990; Swenk, 1999). Ringle 

and Capshaw and Schmidtlein assert that most plaiming prescriptions fail to describe the 

unique institutional characteristics and their implications for designing planning 

processes. Swenk posits that there is inconsistency between the values of the academic 

culture and the underlying conceptual basis of strategic planning. Mintzberg indicates 

that problematic characteristics of planning or "pitfalls" include an objective detachment 

that often imdermines commitment and the tendency toward conservatism as well as an 

obsession with control. Kuh supports Mintzberg's view and augments that the fatal flaw 

of the rational view of organizations is the asstimption that managers can and should 
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anticipate, account for, and attempt to control all the possible contingencies that may bear 

on a decision. Moreover, Keller posits that if planners want to help colleges and 

universities adjust to the new environment they need to concentrate less on process and 

more on what "makes human beings tick." He goes on to say that in order to understand 

why rational plans fail to get implemented, planners must understand people's 

motivation. These statements are consistent with Keller's belief that the "black hole" in 

education planning is the neglect of human nature. 

Other authors have taken a very cynical approach in their discussion of the 

usefulness of the traditional approach to strategic planning. Keller (1997) states that 

"strategic change is closer to theater than to science, closer to tragedy than to carving 

soap" (p. 21). Moreover, Tom Peters in Reimann and Ramanujam (1992, p. 38) 

proclaims "Bum your books by Abell, Porter, and Peters—read Chekov and Joyce 

instead! The world is a shockingly messy place and our strategies and structures are not 

designed to deal with the level of mess we face as we approach the 21st century". 

Notwithstanding the evidence presented that the traditional approach to strategic 

planning does not work in educational organizations, colleges and universities insist on 

applying this approach. Several examples illustrate this point (Bollinger, 1990; Dooris & 

Lozier, 1990; Foster, 1990; Swank, 1999). According to Bollinger, the College of 

Engineering at the University of Wisconsin-Madison incorporated elements such as 

mission statement, objectives, situation analysis, strategies, and tactics in its strategic 

planning approach. As of 1990, the College had yet to discuss the results, and, instead, 

had maintained its focus on the process. In addition, Foster found that the University of 
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Minnesota at the Twin Cities campus had conducted ongoing comprehensive academic 

planning since the early 1970s where the outcomes were not certain as of the publication 

date of the article. Other examples are the cases of Pennsylvania State University and 

Western University [pseudonym]. According to Dooris and Lozier, Pennsylvania State 

University chose to incorporate elements such as mission, goal formulation, and strategy 

development in their strategic planning process. Their efforts began in 1970 and 

continued through 1990 with an emphasis on the refinement of their process. Again, no 

outcomes that are related to the planning processes are presented. According to Swenk, 

the planning process at Western University began in May of 1992 by the appointment of 

the University's planning academy. After 13 months, a subcommittee transmitted its 

final report to the president and to the planning academy. The planning academy 

discussed the report but had failed to take any action in implementing recommendations. 

One year later, the president appointed a second committee that was charged with 

developing plans for implementing the first report. Six months later, the newly formed 

committee reiterated the first committee's recommendations. Ten years after the process 

began; there was wide speculation as to the outcomes being related to the planning 

process or to the president's wishes. 

While evidence was presented for cases where the traditional approach to strategic 

planning has failed, the discussion now shifts to instances where strategic plaiming has 

succeeded (Andrade, 1998; Dunn, 1990; Green, 1990; Watkins, 1999). According to 

Green, Bradford College, a private coeducational four-year liberal arts college of 450 

students, had employed, in its strategic planning process, elements such as strong and 
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creative leadership and planning focused on institutional mission and purpose. Bradford 

College had reaped the benefits of transforming an old and troubled institution into a 

modem and thriving institution. The benefits of Bradford's strategic planning can be 

attributed to its size and type as well as to its strong and creative leadership. Unlike 

Bradford College, Tufts University had employed a combination of the traditional 

approach and a new "entrepreneurial planning" approach. Its fourteen-year efforts can be 

characterized as entrepreneurial, aggressive leadership, and autonomous decision-making. 

As a result of this blended approach, Dunn found that Tufts University had enjoyed 

significant changes. According to Andrade, the University of Texas at El Paso 

successfully implemented a model of strategic planning from 1993 to 1996. The planning 

efforts yielded: (a) increased campus participation in strategic planning, (b) the 

clarification of the university's mission, and (c) the development and fostering of 

partnerships between the academic departments and the planning and evaluation center. 

Finally, Watkins found that an operationally based planning process at Gainesville 

College offered a number of evolutionary changes. These changes can be attributed to the 

fact that the planning process utilized at Gainesville encouraged each of its units to adopt 

operational objectives for the coming year rather than focusing on institutional objectives. 

Final Thoughts on the Strategic Planning Section 

In spite of the early forces that spawned strategic planning in higher 

education, academic planners continue to develop strategic plans rooted in rational 

assumptions and fail to acknowledge that higher education institutions should be viewed 

from different perspectives such as loose coupling, organized anarchy, and the like. As a 
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result, it was found that the traditional approach to strategic planning does not hold in 

higher education institutions. Furthermore, the review suggests that the planning process 

is so lengthy and time consuming (Swenk, 1999) from strategy formation to strategy 

implementation that the outcomes of the plaiming process become difficult to relate to the 

original planning. For example, in the span of ten years, the University of Minnesota, 

Pennsylvania State University, and Western University had failed to articulate the results 

of their "strategic planning" efforts. Moreover, the successes of Bradford College, 

University of Texas at El Paso, and Gainesville College could be related to the blending 

of strategic planning with creative and strong leadership, and to unintended results or the 

unique characteristics of both the institution and the planning process. 

Rational/Political Theory 

Mortimer and Taylor (1984) propose a selective budgeting strategies approach. In 

this approach, the institution establishes its funding and program priorities. Armed with 

these priorities, institutions can respond to budget reductions without weakening essential 

programs. This approach is similar to Morgan's (1983) traditional rationality approach 

where decisions are made by a few key individuals in the organization and is consistent 

with Morgan's (1997) later work where he describes the organization as a machine 

metaphor. Decisions are made by developing the general goals and principles for the 

organization. Once the goals have been determined, the specific planning, budgeting, and 

resource decisions can be made based on these goals. 
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The rational approach to resource allocation may also focus on minimizing costs 

and maximizing benefits, while departments are driven to greater efficiency and 

productivity consistent with the theory of the firm. That is, units are often expected to do 

more with fewer resources in the interest of minimizing costs. For example, student 

enrollments may increase while resources remain constant yet the expectation of 

performing at the same level does not cease to exist, hi the current economic climate the 

same expectations exist; however, the same level of productivity is expected while 

decreasing resources. 

Centrality to mission and workflow are additional rational approaches to resource 

allocation. Hackman (1985) provides us with a theoretically based study that investigates 

the concept of centrality and its effects on resource allocation within the imiversity 

system. Her theory was based on five general concepts: centrality, resource allocations, 

environmental power, institutional power, and resource allocation strategies. Moreover, 

she analyzed how power influences the decision-making processes regarding resource 

allocation within colleges and universities. She identified departments as either core or 

peripheral. In general, core departments were academic, while peripheral units were non-

academic. She found that the ability to generate external resources was the primary 

reason why particular programs had grown, and a decrease in power was given as the 

reason for decline in programs. Ashar and Shapiro (1988) later challenged Hackman's 

definition of centrality, suggesting that centrality be defined in terms of organizational 

workflow. However, Ashar and Shapiro still determined that power was a driving force 

in resource allocation. 
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Consequently, rationality may not serve as the sole explanation for resource 

reduction decisions. Power and politics play a key role in resource allocation decisions 

and organizational choice (Salancik & Pfeffer, 1974). Organizations are in a constant 

state of change that can affect established goals and objectives. Moreover, decisions vary 

according to time and fiscal conditions. 

Perhaps Morgan (1983) had it right when he suggested that the best approach to 

resource allocation comes from a blending of the rational and political models that is also 

the case with the recommended best practice for strategic planning. He states that 

successful institutions are often rational, yet realistic in the political sense. When an 

educational institution is in the first stages of financial distress, resource allocation 

decisions are made in a political sense. That is, across-the-board cuts are made in order 

to give everyone a sense of fair shares and equity. However, when the institution 

continues to be in a state of financial distress, and fiirther cuts are to be made, the 

decisions are often based on rational choices. Priorities and goals are analyzed, and 

resource allocations are often made based on these presumed goals. 

An attractive political approach to resource allocation is that of across-the-board 

strategies (Mortimer & Taylor, 1984). Although politically appealing because on their 

face they appear to be equitable they are not without some caveats. Employing these 

strategies can turn out to be destructive to the institution because equal cuts do not always 

produce equal effects between all units. Moreover, equal cuts are indifferent to the 

quality of units and do not account for priority programs. 
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Bolman and Deal (1986) analyzed the political framework in resource allocation 

which focuses on distribution of scarce resources and conflict within the organization. 

Bolman and Deal outlined five key assumptions within the political framework; (a) Most 

of the important decisions in organizations involve the allocation of scarce resources, (b) 

Organizations are coalitions composed of a number of individuals and interest groups, (c) 

Individuals and interest groups differ in their values, preferences, beliefs, information, 

and perceptions of reality. Such differences are enduring and change slowly, if at all, (d) 

Organizational goals and decisions emerge from ongoing processes of bargaining, 

negotiation, and jockeying for position among individuals or groups, and (e) Because of 

scarce resources and enduring differences, power and conflict are essential features of 

organizational life. 

Because organizations are viewed as coalitions in this perspective, conflict is 

inevitable. This conflict changes the balance of power in the organization. Coalitions in 

the organization are formed by individuals and groups who have common concerns, goals 

and interests. These coalitions might not be lasting, but may exist just long enough to 

accomplish the stated goal. Each coalition has different objectives and resources and 

each bargains with other individuals and coalitions in order to influence the decision 

making process. The group or individuals with the most power will achieve the greatest 

level of satisfaction via the number of objectives met. 
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Critical/Political Theory 

Dunleavy and O'Leary (1987) state that governments often claim the use of 

rational decision-making processes; however, it is often not the case. They claim that 

goal ranking and clarification is infrequently done. As a result, Dunleavy and O'Leary 

claim that the reality of decision making in the public sector is often not rational, but can 

be much more closed and internalized. 

A fundamental premise of critical theory is that the researcher is trying to define 

the forces of oppression and then create conditions for change. Social change happens 

through the interaction of social structure and the individual through what Weick (1976) 

calls "social enactment" in his piece conceiving of organizations as units of loose 

coupling. 

Tiemey (1991) posits that there are five broad axioms of critical theory: (a) 

Critical theorists want to understand the world in order to change it, (b) Critical theorists 

view the production of knowledge as socially and historically determined and as a 

consequence of power, (c) The role of the researcher to the researched is brought into 

question and examined, (d) Empowerment concerns the liberation of individuals so that 

they can understand their relationship to the world and the complex organizations in 

which they reside, and (e) Education is a transformative activity that creates conditions of 

empowerment through a central concern for social justice and democracy. 

Of particular relevance is Tiemey's second axiom with respect to how the power 

and production of knowledge is occurring. Apple (1990) remarks that economic and 

cultural power is becoming centralized in large organizations and social needs are often 
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sacrificed. He also states that the progress of women and minorities is at a relative 

standstill. His premise is that these conditions are generated out of a particular social 

order. This social order also leads to the current education dilemmas related to women 

and minorities with respect to the unequal distribution of salaries with respect to 

disciplines (Bellas, 1994). 

Bellas (1994) found that there are gender differences that shape resource 

allocation within academia. hi her study of the 1984 national faculty survey by the 

Carnegie Foundation, she found that disciplines with higher proportions of women suffer 

a wage penalty. That is, women salaries in a discipline drops as the number of women in 

that discipline increases. Functional theorists argue that women and men are treated 

equally within the organization. However, Bellas' findings convincingly dispute such 

argument. It is unclear as to whether or not women choose disciplines with the least 

lucrative labor market conditions. Perhaps it is not a deliberate action by males to 

relegate women faculty to labor markets that are less lucrative, but, as Bellas illustrates, 

this is what tends to happen. 

Critical/political theory proves useful as a fi-amework to analyze perceived 

closeness to the market in terms of resource allocation with respect to gender and 

ethnicity (Volk, 1995; Volk, Slaughter, & Thomas, 2001). hi an environment where the 

external marketplace creates enormous pressure for higher education institutions there 

exists the belief that higher education institutions should act like a competitive market. 

According to Leslie and Johnson (1974), the perfect competition model or market model 

doesn't apply to higher education institutions. Funding sources continue to press higher 
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education institutions to adopt market-like behaviors, yet, we find varied interpretations 

of the word "market". For example, Varian (1999) stated that the market consists of 

buyers and sellers of a commodity or service as most economists would assert. Given 

this definition of market, a university can be thought of as the market while the students 

are the buyers of the educational product, and faculty, staff and administrators are the 

sellers of the education product. What is embedded in this definition is a perfect and 

competitive market that, as noted, Leslie and Johnson dispute. 

The market within higher education may be narrowly defined within the arena of 

organizations that provide dollars to higher education, such as major mission agencies 

(i.e.. Department of Defense, Department of Energy, National Aeronautics and Space 

Administration). It can also be defined in terms of job market and highly paid careers. 

Powerful constituencies such as multinational corporations may also define and represent 

the market. 

In keeping with this theoretical approach, higher education market can be 

characterized by competitiveness and careers that, traditionally, have been male-

dominated. Fields such as engineering, medicine and the sciences that have been highly 

competitive and traditionally comprised of males can be considered closer to the market. 

Units that pay higher salaries to faculty and have higher average exit salaries for students 

may also exhibit more market-like characteristics. 

Universities have been engaging in serious competition with other businesses of 

the state for a competitive share of the state's outlay. According to Callan and Finney 

(1997) and Hovey (1999), universities compete with the other three core businesses: (a) 
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K-12 education, (b) Health Care, and (c) Public Safety. And, as a consequence of higher 

education institutions conceived as organizations that can levy revenues through increases 

in tuition and can seek external funds, they lose out in this competition. 

Slaughter (1993) argues that the market within the university setting is an idea that 

is socially constructed by faculty and administrators, hi particular, those who have 

budgeting authority may have a socially constructed idea of the production function 

(relating to the theory of the firm) of the university, and of which departments are 

meeting this function. Using this logic, it is expected that those units who are able to 

claim a position that is closer to the market shall be more favored in the resource 

allocation process (Slaughter, 1993). The converse is true as well. 

The political dimension of the critical/political framework rests in the relative 

power departments exert during the resource allocation process. Lukes (1978) suggests 

that there are three levels of power that can be found in organizations. With particular 

attention to the second and third levels, the second level of power focuses on the 

observable conflict, non-decisions, and mobilization of bias. Lukes defines mobilization 

of bias as a set of beliefs that benefit certain groups at the others' expense. This level 

also questions control of the agenda and the way non-decisions keep potential issues out 

of the political process. The third level of power is latent. The focus rests squarely on 

the socially structured and culturally patterned behaviors of groups and institutions. The 

analysis at this level is how people can be prevented from having grievances by their 

acceptance of the existing order as natural and unchangeable. Assumptions may be made 

about closeness to the market of particular departments, as well as gender and 
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departmental productivity. These assumptions may have been socially constructed by 

particular groups or members of the institution, but have been acculturated into the 

institution by blanket acceptance of the ideas. In additions, this level of power influences 

the entire organization. 

Power is a universal feature of human existence (Dunleavy & O'Leary, 1987). 

Power is not consensual and consists of an attempt by one person or group to secure 

compliance from or exert dependence upon another person or group (Lukes, 1974). Power 

conflict is always involved in decision-making, although it may not be acknowledged as 

such (Apple, 1990). The conflict is between those who seek the power and those who 

hold the power. Power and politics are in the realm in which distribution of authority and 

resources occurs (Apple, 1990). 

Power and politics can also be external to the higher education institution. 

External political factors can be related to the political party system. For example, 

disciplines such as the social sciences, education, and humanities may tend to do less well 

in a period of Republican reign because such disciplines have been associated with liberal 

politics and the welfare state (Slaughter, 1998). As an example, Slaughter suggests that 

President Johnson's Great Society programs may have led to large increases in academic 

units such as education, sociology, and social work that may be associated with 

Democratic Party policies and therefore less favored by later more conservative 

administrations pursuing different policies. Moreover, Mumper (1996) argues that the 

Reagan administration had a negative impact on some of the social gains made in the 

1970s with respect to policies that may also be associated with the welfare state. One 
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could argue that the current Bush administration has had similar negative effects on such 

policies in its three-year tenure. 

Resource dependency theory comes into play in this continual struggle between 

the institutions and funding sources and can be viewed as a critical/political process as 

well, even though here, it is being used as an economic/organizational theory. For 

example, those units that are revenue-generators (are bringing in the external monies) are 

often times favored in the resource allocation process to the point of inefficiency. That is, 

resource dependency theory as a rational/political perspective yields efficiency in the 

market economy with respect to institutions' primary goals. Moreover, inefficiency in 

this context as in most microeconomic contexts suggests that universities might favor 

those external revenue-generating units; however, the units which are not bringing the 

outside revenues may, in fact, be "cash cows" in the internal revenue generating 

production function. 

d'Sylva's 1998 Study 

d'Sylva's work used academic years 1993-94 and 1995-96 found in the AAUDE: 

the dataset primarily came from the hitegrated Postsecondary Education Data System 

(IPEDS) Finance Survey which contains the departmental revenue and expenditures data 

and student credit hours (SCH). d'Sylva used program quality measures from the 

National Research Council's 1995 assessments that are based on data received in 1993. 

He aggregated the departments into fields of science that included engineering, natural 

science math and computing, physical science, and social science. 
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d'Sylva studied internal resource allocation by employing Pfeffer and Salancik's 

resource allocation theory (1978) and microeconomic theory, whereby, the department 

was conceived as a multi-product, not-for-profit firm (James, 1978). He viewed these 

theories as alternative explanations to resource allocation, though not mutually exclusive, 

explanations. Furthermore, he compared returns to instruction productivity, research 

productivity, and departmental quality with the income production (allocation) function 

of departmental earnings measured by an aggregate set of expenditures (i.e., departmental 

faculty wages and benefits, departmental staff wages and benefits, services and supplies 

expenditures, equipment expenditures, and computer expenditures.) 

His research questions centered on whether or not research has a greater weight 

than instruction in the department income production fiinction, whether these weights 

have changed over a two-year period, whether unit quality impacts unit income 

production, and whether structural differences in the weights vary across fields of science. 

And his generalized semi-log regression model related institutional resource allocations 

to measures of departmental outputs. He used the earnings of departments, as measured 

by non-restricted, current-fund expenditures, hi effect, the model yielded the return to an 

extra credit hour of teaching, an extra dollar of research revenue, and an increment of 

departmental quality. Moreover, he created various equations for each of the fields of 

science. As noted, the dependent and output variable was departmental earnings while 

the input variables consisted of undergraduate SCH, graduate SCH, departmental 

standing, and sponsored research expenditures. 
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Among the fields of science d'Sylva found that there were greater returns to 

teaching productivity compared to research productivity leading him to conclude that "the 

perception that instruction has been displaced by research as the priority in the allocation 

function of public universities was not supported by the results." (p. 165). With respect 

to undergraduate productivity, he found that the returns to undergraduate productivity far 

exceeded those of graduate productivity, particularly in the fields of engineering and 

physical sciences. This also led him to conclude that the perception that graduate 

education is preferred over undergraduate education is not supported. With respect to 

departmental standing, the returns to standing were largest in the life sciences and 

engineering albeit small when compared to teaching and research productivity. 

d'Sylva's results and interpretations are complicated because separating out 

departmental decisions in regard to resource allocation from those made outside 

departments is very difficult (Leslie, Rhoades, & Oaxaca, 1999). His methods are based 

on the assumption that allocations are made by the department when, in fact, such 

decisions are some mix of department and external actions. As Leslie, Rhoades, and 

Oaxaca note "the allocation decisions that d'Sylva attributes to the department reflect 

choices that, at best, shared with agents external to the department." (p. 26). 

Volk's 1995 Study 

Volk's study used academic years 1988-89 and 1992-93 data from one single 

institution. She examined 85 units in all. She employed an ordinary least squares 

multiple regression model that consisted of using a full model regression and reduced 
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models per a stepwise regression technique. The dependent variable consisted of the 

amount of state dollar allocations to each academic unit. She used 30 independent 

variables that consisted of variables from both theories; rational/political and 

critical/political theories. 

Volk studied internal resource allocation by employing rational/political and 

critical/political theories. She found that rational/political and critical/political theories 

each explained certain aspects of internal resource allocation. It was found that the 

university she studied allocated state appropriated dollars on the basis of size of faculty: a 

rational/political variable. Grants and contracts was an important factor in both 

theoretical paradigms because it was significant in determining state dollar allocations to 

academic units—supporting the resource dependency theory. As for the critical/political 

theory, it was found to be a significant factor in resource allocation. As Volk noted 

"departments with more female and minority faculty tended to receive less in state dollar 

allocations." (p. 128). 

Overall she found that the rational/political theory did a better job in capturing 

resource allocation at the graduate education level, whereas, the critical/political theory 

did a better job in capturing resource allocation at the undergraduate level. Ultimately, 

Volk believed that new frameworks that deal in multiple missions and multiple labor 

markets were needed in order to fully describe resource allocation in Research I 

imiversities. 
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How Goals are Approached: Production Functions in Higher Education 

Production function research can reveal the actual relationships between functions 

and allocations, or between decision making and goals. The production function 

mathematically defines the relationship between the employment of scarce multiple 

inputs, such as faculty time, to the production of outputs, such as student learning. This 

section reviews the economics of education literature concerning the higher education 

production function. The results fi^om a large number of sources are synthesized and 

presented in order to determine what is known about the character and form of the higher 

education production function. 

Higher Education Production Functions: The General Form 

The production function in higher education seeks to represent the process 

whereby a university transforms inputs, typically labor and capital, into outputs (Hopkins 

1990). To specify the function precisely requires the ability to: (a) identify and quantify 

all relevant inputs and outputs and; (b) to describe the relationship between inputs and 

outputs in mathematical terms. Hopkins and Massy (1981) specify the general form of the 

production function: 

where, Y = (}^,}^,...,}^) is a vector of outputs, and 

X = (X,, ̂ 2,..., ) is a vector of inputs. 

The production process is described by one or more production fiinctions of the type: 

F(Y,X) = 0. 
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The output measures relate to the three primary outputs of higher education institutions: 

the transmission of knowledge, teaching; the creation of knowledge, research; and the 

application of knowledge to solve societal problems, public service. Major public 

research universities in the U.S. embody all three of these missions and, hence, have a 

plurality of outputs. 

Hopkins and Massy (1981) point out that the intangible features of both the inputs 

and the outputs of the higher education production process are as important as the more 

tangible, quantifiable ones. Examining the production function for educational outcomes, 

the authors argue that a quantitative measure like the number of student course 

enrollments is not comprehensive enough to serve as the basis for analysis. Furthermore, 

Hopkins and Massy identify a set of tangible and intangible factors, which Hopkins 

(1990) categorizes further as input and output variables (See Table 2.1). 

Table 2J . Identification of Inputs and Outputs of Higtier Education. 
Tangible Intangible 

Inputs 1. New students matriculating 

2. Faculty time and effort 
3. Student time and effort 
4. Staff time and effort 
5. Buildings and equipment 

6. Library holdings and acquisitions 
7. Endowment assets 

1. Quality and diversity of matriculating 
students 

2. Quality of effort put forth by faculty 
3. Quality of effort put forth by students 
4. Quality of effort put forth by staff 
5. Quality, age, and style of buildings; age 

and quality of equipment 
6. Quality of library holdings and 

acquisitions 
Outputs 1. Student enrollment in courses 

2. Degrees awarded 
3. Research awards, articles, and citations 
4. Services rendered to the general public 

1. Quality of education obtained 
2. Quality of education obtained 
3. Quality and quantity of research 
4. Quality of services rendered 
5. Goodwill 
6. Reputation 

(Adapted from d'Sylva, 1998, p. 74; Hopkin, 1990, p. 13) 
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No research to date has successfully characterized the production function in 

terms as precise as the set of input and output variables listed in the table above. The 

imprecision of the models developed thus far can be attributed to our poor understanding 

of the technologies of instruction, research, and public service. Furthermore, the tools for 

estimating the requisite functional forms and coefficients are inadequate to the task. 

Finally, if the concept of a true production function is accepted as one which is based on 

an optimal technology, that is, one that achieves maximum levels of outputs for a given 

set of inputs, then no data exist that are adequate to estimate such a model. As Levin 

(1976) points out, there is no reason to believe that the educational enterprise has been 

operating on the efficient frontier of production possibilities. In fact, there are ample 

Reasons to believe that it has not. Thus, even if the true and complete functional form 

could be specified, the model could not be estimated accurately from existing data. 

It is apparent, then, that all efforts directed at specifying and estimating the higher 

education production function have provided less than satisfactory or only partial results, 

even though there are a great many such efforts reflected in the literature. The more 

notable and informative of these efforts are summarized below. 

Production Functions for Instruction 

Most of the research to date has been carried out in the instructional domain 

although the interactions of instruction and research have been considered (with the noted 

exception of public service). The studies, which are reviewed below, are categorized 

according to the predominant level of analysis, that is, whether the model is intended to 
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represent the instructional production process of an entire institution, a single academic 

department, or the learning process of an individual student. Accordingly, the models and 

results in this section may be most applicable to those institutions where teaching is the 

primary mission. 

At the institutional level, the simplest form of the production function can be 

represented by unit-cost ratios, such as dollar expenditures for instruction per student 

credit hour. Such ratios are often used as crude productivity indices (Wallhaus, 1975). hi 

these instances, the sole measure of input is taken as cost and the sole measure of output 

is taken as credit hours. The implicit production function assumes a single-efficient-point 

technology with constant returns to scale, being of the form: 

y = ax, 

where, Jt = total expenditures on instruction, and y - number of student credit hours. 

Failure to take into accoimt the university's research objective and the assumption of a 

single-point-technology with constant returns to scale, severely limits the applicability 

and credibility of this model (Hopkins, 1990). 

A somewhat different approach to estimating the instructional production function 

for a single university is given by Oliver and Hopkins (1976). By introducing a time 

dimension, these authors portray the production process as a network of cohort flows in 

which students enter at various levels, remain for a certain period of time and then either 

graduate or drop out. One of the larger limitations of this model is that the flow network 

is assumed to be in equilibrium, that is, the flow rates of student cohorts along with all 

behavioral and technological constraints are fixed from one year to another. 
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An interesting application of production theory at the departmental level was 

given by Breneman (1976), who sought to explain Ph.D. degree-granting behavior of 

academic departments in a single imiversity. A simple input-output structure was used to 

describe the Ph.D. production process. Breneman studied variations in the parameters, 

success rate of matriculants, average length of time to degree, and average length of time 

to drop out. He assumed that these parameters were easily manipulated by faculty in 

response to the following conditions: departmental prestige, demand for the Ph.D. output, 

and the amount of resources provided to the department. His primary hypothesis was that 

faculty concern over the prestige of their department limited the production of Ph.D.'s in 

situations of limited demand for the product, regardless of the enrollment level, because 

prestige was related directly to the placement of graduates in other top schools. Although 

Breneman cited a variety of evidence in support of his theory, the evidence was certainly 

not conclusive. In addition, the use of departments from a single prestigious university 

limited the general applicability of his conclusions. 

Last is a brief review of production models that use the individual student as the 

unit of analysis. For these models, educational output is measured in terms of the level of 

student achievement in one or more categories, or in terms of the change in level of 

student achievement that results from the schooling process. Here student achievement is 

typically measured in terms of standardized test scores. Within this category of models 

two sub-categories exist: those that relate student achievement to school and non-school 

related inputs, and those that relate investment to student time. 
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During the 1960s and the 1970s, the desire to estimate the effect of primary and 

secondary schooling on achievement was the cause of a great deal of work. Despite 

numerous attempts to relate various achievement measures to student, environmental, and 

school characteristics, however, the results were often contradictory and inconclusive. 

The common problem of these attempts was the still limited understanding of all the 

inputs and their inter-relationship in the teaching process. This work was summarized and 

subjected to extensive critique by Cohn (1979), Hanushek (1979), Lau (1979), and Levin 

(1976). Without the proper specification of the variables and functional relationships for 

this process, the formulation of an appropriate production function was still not possible. 

This approach was applied directly to higher education in two instances, and the 

criticisms were the same. Astin (1968) attempted to relate social backgrounds and ability 

levels of college students and measures of the quality of institutions attended to 

achievement on the Graduate Record Examination (GRE), and after controlling for 

student ability and background, found no institutional effect upon GRE scores. Manahan 

(1983) performed a similar study on a smaller scale, using data obtained from a single 

class at a single institution, and found some positive association between changes in test 

scores and a measure of instructional quality. As was the case for primary and secondary 

schools, no adequate production function for individual student learning was derived. 

Becker (1983) and Polachek et al. (1978) pursued models of the second type: 

They attempted to relate student achievement to investments of student time. Becker's 

production function used a measure of pre-course aptitude, along with time allocated to 

the course, as inputs. Polachek, et al., used three input variables: pre-course aptitude, time 
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allocated to classroom instruction, and studying outside of class. Applying their model to 

a single class of freshmen students, Polachek et al. generated some interesting results on 

the marginal product of one hour of study versus one hour spent in class; however, they 

failed to take into account any variations in the quality of the output of instruction. 

More recent studies focused on the substitution possibilities of new technologies 

in the individualized instruction process. Lewis, Dalgaard, and Boyer, (1985) reported 

some evidence on the substitutability of computer-aided-instruction for independent study 

time, in terms of students gaining mastery over a fixed set of course materials. These 

authors went on to report that practically no current data existed on the cost effectiveness 

of this instructional method over any others. 

Joint Production of Teaching and Research 

Although no studies were found that attempted to estimate the production function 

of research alone, a number of studies were found that dealt with the joint production of 

teaching and research. Models that incorporate the presumed interactions between 

instructional and research activities of faculty and students are almost certainly necessary 

to describe accurately the production function of the research university. 

A simple theoretical framework was provided by Nerlove (1972), who examined 

the joint production of undergraduate education and graduate education with research. He 

suggested that the production possibility curve (PPC) is of the shape as seen in figure 2.1. 
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Figure 2.1. Combinations of Undergraduate Education and of Research and 
Graduate Education Showing the Regions of Complementarity and 
the Region of Substitutability. 

REGION OF 
COMPLEMENTARITY 

Research and 
Graduate Education 

Zero price for 
imdergraduate 

A education REGION OF SUBSTITUTABILITY 

Positive Prices for both 
undergraduate education 
and research and graduate 
education 

Zero price for research 
and graduate education 

REGION OF COMPLEMENTARITY 

Undergraduate Educational Services 

(Adapted from d'Sylva, 1998, p. 80; Nerlove 1972, p. 31) 

This curve shows a region, close to each axis, in which the two outputs are postulated to 

be complementary to one another: that is, more output of both is possible given the fixed 

resource restraint. In a larger region in the middle of the figure, the two outputs act as 

substitutes; that is, increments in the production of one is accompanied by decrements in 

the production of the other. The outputs depicted along the axes of figure 2.1 are intended 

to be measured in quality adjusted units, so that increases in output occur whenever 

quantity or quality increase. 

One important inference from this model is that teaching and research are more 

efficiently produced within the same, rather than in separate institutions. This conclusion 

follows from the complementarity supposedly exhibited between teaching and research 
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when either activity is largely subordinate to the other. Indeed, this concept of 

complementarity is seen to lie at the core of the research university. 

Related studies by Ward (1997) and Hasbrouck (1997) have suggested a 

significant, yet modest positive relationship between teaching and research productivity 

for academic departments and institutions, respectively. Examining departments in 160 

universities and colleges in the U.S., Ward found that as research spending per FTE 

faculty member increased, undergraduate class sections offered by the department 

increased also. Hasbrouck, in a national study at the institutional level, showed that for 

the 10 year period from 1983 to 1993, as private gift, grant, and contract revenues per 

FTE student increased, instructional expenditures per FTE student increased also. Both 

these studies argued a positive relationship between increased research productivity and 

teaching productivity, productivity being defined as a greater level of output per unit of 

input. 

Ward's (1997) and Hasbrouck's (1997) findings were not conclusive. In a related, 

though less extensive, study. Gander (1995) estimated the joint production for a sample 

of 31 departments at a single university. Introducing an added measure of faculty size, he 

found that teaching productivity falls and research productivity increases as faculty size 

increases. 

One possible interpretation of these apparently contradictory results is that the 

institution from Gander's study is operating in the region of substitutability, while those 

from Ward's (1997) and Hasbrouck's (1997) are more in the region of complementarity; 

however, there is no reason to believe that either teaching or research are largely 



82 

subordinate to one another, a condition Nerlove (1972) defines as pre-requisite to 

complementarity occurring. 

Although still relatively scarce in the literature, empirical studies of joint 

production are now appearing more often. Two early attempts by Southwick (1969) and 

by Sengupta (1975) had little success in fitting a model to data on input and output 

measures from 68 land-grant universities. In 1995 Gander experienced considerably 

more success, reporting an overall of 91%, with coefficients significant at the 5% level 

or better. Johnes' 1996 study employing a joint production function for research and 

teaching for a sample of 50 British universities also reported a good data fit, with all 

coefficients significant at better than 1%. 

Of course, even in these studies, where the models have a good fit to the data, 

there is no guarantee that the results represent the efficient frontier of production 

possibilities (Hopkins, 1990). hi fact, following the reasoning advanced by Levin (1976), 

there is suspicion that these functions only model the inefficiencies of the current system. 

Another approach to modeling the joint production process is through formulating 

economic models of individual faculty behavior. One such model, by Becker (1975), 

presents a professorial decision making model for the purpose of exploring alternative 

plans to raise teaching quality, hi this paper it is assumed that professors allocate their 

time between teaching (7/), research {Ti), and leisure activities {Ts) to maximize a utility 

function U = U{Q^,Q2,Q^), where, Qi, Q2 and Qj represent, teaching output, research 

output, and leisure consumption, respectively. The output variables are assumed to be 

linear functions of the time allocations and, in the case of leisure time only, of income 
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(y). An expression for a professor's production possibility for a fixed amount of total 

time (7) is given by, 

h^Q^+h^Q^ + h^Qi-

From this expression the terms of trade among Qj and the respective signs of the 

coefficients h/ and indicate whether teaching and research are economic complements 

or substitutes. To date Becker has not tested his model empirically. 

Following the work of Becker (1975) and Sengell, Jr. et al. (1996) empirically 

examined faculty time allocation decisions for a sample of some 1400 faculty from 480 

U.S. universities and colleges. Their findings suggest that increasing teaching 

productivity in the short term by raising teaching loads may not ensure that teaching 

productivity is increased over the long term. In fact, the strategy may have the long term 

effect of reducing the overall time commitment of the faculty to the university. The 

authors suggest that to the extent research activities augment an individual's human 

capital, these investments of time in research endeavors tend to increase a faculty 

member's effective work life. In other words the substitution of research for teaching may 

in fact promote an individual faculty member's overall productivity in the long run. To 

this extent, teaching and research are not complementary economic goods, but rather 

directly compete for faculty time. 

A number of researchers have attempted to model the exact nature of the 

interaction between teaching and research; yet none has succeeded in quantifying the joint 

production relationship in a way that permits the drawing of conclusive results. To date, 

a lack of understanding of the technologies of research and teaching coupled with a 
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system that is operating well within (less than) the efficient frontier of its production 

possibility precludes the formulation of a precise and efficient PPC for teaching and 

research. 

Economies of Scale in Higher Education 

Finally, there are the studies concerning economies of scale in the higher 

education production function. Although most studies focus on instruction only, 

neglecting the multi-product nature of the university, several new studies (Cohn, Rhine, 

& Santos, 1989; Degroot, et al., 1991; Dundar & Lewis, 1995) do add explicit research 

output measures. 

More than 30 years ago, the Carnegie Commission on Higher Education (1971) 

explored the relationship between institutional size and costs per student using a national 

data base of colleges and universities. The data revealed a general decline in unit costs 

with increasing size; this trend was especially pronounced for institutions with 

enrollments of less than 1, 000, but generally increasing returns to scale over a broad 

range of institutional sizes. 

Radner and Leonard (1975) extended this work in a longitudinal study of faculty-

student ratios as a function of institutional size. Results obtained from a national data set 

for undergraduate institutions only, showed definite increasing returns to scale up to an 

enrollment level of between three and four thousand students. These increasing returns to 

scale were more pronounced in private institutions than in public ones. 
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Brinkman (1981) also reported the existence of economies of scale in higher 

education with respect to instruction, and Brinkman and Leslie (1986) found evidence for 

economies of scale from a detailed meta-analysis of the existing research. 

Cohn, et al. (1989) found economies of scope (the cost savings accruing to firms 

producing two or more outputs jointly as against specializing in the production of a single 

output) in both public and private institutions, with private institutions showing more 

pronounced ray economies of scale (measurement of the overall economies of scale) than 

did their public counterparts. Product-specific economies of scale (those economies of 

scale that are differentially exhibited for specific multi-product outputs, such as 

undergraduate education, graduate education, and research), however, were only observed 

within the public institutions and there only for research and graduate teaching. 

Degroot et al. (1991) examined 147 American doctorate granting universities and 

found evidence of considerable economies of scale, as well as economies of scope, 

related to the joint production of undergraduate and graduate instruction. Contradicting 

the finding of Cohn et al. (1989) that ray-economies of scale were more pronounced in 

private institutions, the authors argued that public or private status was not significant for 

the explanation of variable costs. From a consideration of the marginal costs of the 

outputs, the authors suggested that graduate education and faculty research were 

subsidized by undergraduate education. 

Nelson and Heverth (1992), on the other hand, found no economies of scale or 

scope at the departmental level if class size was controlled: They noted that failure to 

control for class size upwardly biased the results. Significantly, the authors also found 
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that research expenditures increased the cost of undergraduate education. Or put another 

way, undergraduate education served to subsidize research, a finding that was consistent 

with the findings of Degroot et al. (1991). 

Dundar and Lewis (1995) analyzed departments across 18 public research 

universities by field type and found both economies of scale and scope. They argued that, 

as a result of the existence of ray economies of scale, most departments within public 

research institutions gained efficiencies through the expansion of both their teaching and 

research outputs. These findings, they argued, indicated that there were cost advantages 

associated with the joint production of departmental teaching and research. 

Notwithstanding Nelson and Heverth (1992), there is considerable evidence of 

economies of scale for instruction, and growing evidence for economies of scale for 

research, in institutions of higher education. This evidence is found both in studies using 

the institution and the department as the unit of analysis. The results are mixed, however, 

as to whether teaching and research are complementary activities in the university setting. 

Nelson and Heverth and Degroot et al. (1991) conclude that there are no cost advantages 

to be had through the joint production of departmental teaching and research, but rather 

that undergraduate teaching serves to subsidize research. Dundar and Lewis (1985), on 

the other hand, find clear complementarities between the two, and argue for the joint 

production of the two at the department level in order to achieve greater efficiencies. 

The literature on production functions is relevant to this study of higher education 

resource allocation because it provides information on how scarce inputs, such as faculty 

time, are employed to produce outputs like teaching and research. Efficient production 
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involves the utilization of inputs from the set of production possibilities represented by 

the applicable production function, in such a way as to maximize the value of the outputs 

achieved. Poor understanding of the technologies of teaching and research, coupled with 

the intangible nature of the inputs and outputs, however, make it difficult to define, yet 

alone control for, the production functions of universities. Accordingly, faculty possesses 

significant discretion over the nature and quantity of instructional and research outcomes. 

These outcomes, then, may well be just as much a reflection of choices made by faculty, 

as well as administrators and others outside the university, as they are a function of some 

well defined, universal production process. 

Apparently, the choices made by academic personnel are not unconstrained. As a 

result, every organization must be responsive to the demands facing it in order to succeed. 

Universities are usually concerned with the demands of students and outside funding 

agents. Public universities normally are even more concerned with the demands of their 

state legislatures. Faculty decisions are also affected by internal university governance 

structures, which encourage individual faculty to pursue stated or implied institutional 

goals. Faculty salaries and unit budgets may, for example, be based in significant part 

upon research productivity, even in institutions whose fiinding is determined largely by 

their enrollments. 

Academic personnel often have considerable discretion to pursue their goals, a 

condition that raises two important questions: (1) What are these goals? (2) How do they 

compare with those of the other constituent groups within higher education? Framing 

these goals from the perspectives of resource dependency theory and economic theory 
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provides alternative conceptions of institutional priorities. Recognizing these priorities is 

fundamental to understanding what impact they might have (if any) on the allocation 

function. 

Chapter Summary 

Related, though sometimes distinct, bodies of literature were reviewed for this 

study of resource allocation within higher education institutions: the literature of (1) 

strategic planning, (2) rational/political theory and its manifestations in university 

behavior, (3) critical/political theory and its manifestations in university behavior, and (4) 

higher education production functions The various literatures are key in guiding and 

notably related to this study for the following reasons. 

First, strategic plaiming in higher education institutions is important to understand 

given the assumption, sometimes false assumption, that strategic planning takes place in a 

meaningful way and implemented in a methodical way. Moreover, the review provides a 

basis for decision making, in the "strategic sense" for the purpose of resource allocation. 

Second, a comprehensive review of the rational/political theory was presented and 

linked to goal and priority setting. In this review, it becomes apparent that resource 

dependency theory is not a distinct theory in and of itself but a salient part of this 

"rational" framework. 

Third, a broad review of critical/political theory was offered. This theory is 

important because it provides a basis for considering key variables that are traditionally 

omitted from internal resource allocation studies. That is, it amplifies how one studies 

decision making and its implications from a non-traditional approach drawing heavily on 
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the body of literature that focuses on race, class, and gender. Moreover, this theoretical 

perspective draws heavily on feminist scholars who deal with matters of women and work 

(e.g., Bellas, 1994, 1997; Bellas & Reskin, 1994; England, 1992; Pfeffer & Davis-Blake, 

1987; Reskin, 1988; Reskin & Roos, 1990; Tolbert, 1986.). 

Finally, the literature on production functions was examined. The production 

function mathematically defines the relationship between inputs and the production of 

certain outputs. To the extent that the production of different outputs is joint, that is, the 

outputs are produced more efficiently together than they are separately, then joint 

production should be reflected in the allocation function. An understanding of the basic 

production functions of universities must precede any analysis of how resources are 

allocated—as presumably the allocation of scarce resources should be employed in a way 

that maximizes the utility of the outputs achieved. 

hi the next chapter the methodology of this study is presented. A discussion of 

how to model the resource allocation process is pursued, focusing specifically on 

estimating the return of teaching productivity, research productivity, and departmental 

quality. Hypotheses generated from the first set of theories are empirically tested and 

hypotheses from the second set of theories are explored in order to unearth some deep-

seeded assumptions embedded in resource allocation. 
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CHAPTER 3 

METHODOLOGY 

The purpose of this study is to use a variation of d'Sylva's (1998) methodological 

(econometric) approach to resource allocation by estimating the return for research 

productivity, teaching productivity, and departmental quality in the allocation function of 

public research universities for a more recent time period, hi addition, this study uniquely 

explores deep seeded beliefs about resource allocation by interviewing (qualitative 

exploration) administrators with budget authority. The exploration portion of this study 

adds to both d'Sylva's study and Volk's (1995) study. 

The mixed methods model was employed in order to complement and inform the 

discussion on resource allocation provided by d'Sylva (1998) and Volk (1995). Rather 

than impose an extreme position on either technique, the study takes on a equilibrium 

approach to empirically test the secondary dataset with multivariate techniques and to 

generate primary data intended to capture the perspectives of those with budget authority 

in ways that only interviews could yield. Cognizant however, that this approach is not 

absent of its imperfections, it is a powerful approach in providing a fiiller picture of 

resource allocation (Strauss & Corbin, 1998). Because this study follows a mixed 

methods approach, the following chapter is organized into nested parts for both 

methodological approaches. For example, when the variables and data are discussed 

there will be two subheadings consisting of Econometric Methods and Exploratory 

Methods. 
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As d'Sylva (1998) noted, "if changes in the institutions resource dependencies 

drive internal resource allocations, then the rate of return for these variables should reflect 

the priorities of those upon whom the universities are dependent." And, alternatively, "if 

internal factors drive this process, then the optimization of inputs with respect to the 

utility function of the institutions will dictate the relative return for the outputs of 

teaching, research, and departmental quality." 

The relative importance of the research and teaching outputs within the allocation 

function of public research universities is of primary concern. And so, the question 

becomes how to measure the relative importance of both. One measure of the importance 

of the inputs is assessing how faculty allocates their time among the various inputs, 

including public service. However, such measures used in previous workload studies 

have failed to take into account the role of the department in influencing faculty time 

allocation. Other studies of resource allocation within higher education (Berg & Hoenack, 

1987; Verry & Davies, 1976) have found that the relative weight attached to outputs 

differs materially across academic departments and disciplines. Since aggregating 

institutional outputs may lead to unreliable conclusions, Tiemey (1980), and others have 

called for separate analyses to be conducted by department. d'Sylva did just that by 

examining departments and then aggregating such departments into fields. That is, he 

moved beyond most other studies by using the primary university organizational unit, the 

department, as the unit of analysis across a range of public research universities. This 

study follows suit. 
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The specification of an income production function for departments, of course, is 

not independent of the allocation function for the institution as a whole. That is, the 

importance departments attach to teaching productivity in order to capture departmental 

revenue also reflects the importance attributed to teaching productivity by those who 

allocate resources at the institutional level. Consequently, actual expenditure data are 

used as a proxy for institutional allocations. 

The empirically derived relative weights that were generated by d'Sylva's work 

and generated by this study will yield assumptive beliefs about what priorities are 

operative in the allocation function. That is, it is believed by many scholars that research 

outputs yield higher values of prestige than do teaching and public service outputs. But 

what happens when the returns on investment are much greater for teaching outputs than 

research outputs as was found in d'Sylva's work? And it is believed that such returns 

hold stable over time. How does one reconcile the divergence in such phenomenon 

between what yields the greatest returns (teaching inputs) and revealed preferences that 

value research inputs more? In order to understand this phenomenon further it is 

necessary to explore how decision makers construct certain key elements that go into 

making resource allocation decisions. 

Econometric Method 

Variables 

The dependent variable for the income production model is the departmental 

expenditures that include all wages paid to support the instructional function; includes 
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faculty, clerical support, and professional and graduate student stipends. In addition, it 

includes expenditures for benefits associated with the personnel for whom salaries were 

reported. 

hiput Variables 

The expenditures of departmental inputs are specified as follows: 

y = ±Q 
i=\ 

y = total departmental annual expenditures 

Ci= salary expenditures, and 

C2 - benefits expenditures. 

Output Variables 

This portion of the study focuses on the teaching and research outputs of higher 

education. Although the importance of public service as an institutional output is 

recognized, and a measure of public service exists for this dataset, it proved to be an 

unreliable measure; thus, public service was excluded from the study, and it almost 

always is eliminated from production function analyses, hi keeping with d'Sylva, student 

credit hours (SCH) at two teaching levels, undergraduate SCH and graduate SCH are 

used as proxies for teaching output. This utilization of SCH as teaching output proxies is 

noteworthy because the SCH is produced by each department and clearly reflects more 

accurately the teaching outputs of departments (Dundar & Lewis, 1995). 



94 

Research outputs usually are specified as the number of articles published, 

number of patents granted, or the number of technological iimovations developed 

(Gander, 1995; Dundar & Lewis, 1995); however, no such outputs are available in the 

AAUDE. histead, total research expenditures are taken as a measure of research output. 

The five outputs for the income function of this study are specified as 

Z,=Annual departmental undergraduate level SCH, 

Xz-Annual departmental graduate level SCH, 

X^- Annual departmental research expenditures, 

Faculty Quality, and 

Effectiveness of the Program. 

Oualitv of output variables 

In keeping with d'Sylva (1998), it is believed that output quality should be 

considered in examining departmental production. As d'Sylva, two measures of quality 

were selected: scholarly quality of the program faculty and effectiveness of the program 

in educating research scholars. The measures captured elements of both teaching and 

research outputs of the department although the first related more to research outcomes 

and the second more to teaching. These measures were obtained fi-om a national study by 

the National Research Council (NRC) at 3,600 research doctoral programs at over 279 

institutions in 41 fields of study (Goldberger et al., 1995). Each program was evaluated 

by an average of 50 faculty respondents from the same field. The assessment of the 

"scholarly quality of program faculty" was based on measures of scholarly publication 
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and peer review. Effectively, then, quality is a proxy for research. The assessment of the 

"program effectiveness in educating research scholars and scientists" was based on 

measures of faculty accessibility, the department curricula, the instructional and research 

facilities, the quality of graduate students, the performance of graduates, and other 

departmental factors that were believed to contribute to a program's effectiveness. The 

values for "scholarly quality of program faculty" and "program effectiveness in educating 

research scholars and scientists" ranged from zero to five, with zero signifying "not 

sufficient for doctoral education" and five signifying "distinguished". Raters were 

required to designate no more than five programs as "distinguished". For each program a 

mean rating was calculated; programs were then rank-ordered within fields on each of 

these two measures (Goldberger et al., 1995). In this study the 1993 NRC rankings were 

used because the 2003 NRC rankings have not yet been released. 

Data 

The major data source for this study was the American Association of Universities 

Data Exchange (AAUDE). Data on expenditures (income) and teaching output (student 

credit hours at the two instructional levels) were drawn from the latest complete AAUDE 

set, Delaware Expenditure Data, academic year 1998-1999. Heretofore, the data set is 

simply referred to as AAUDE data from academic year (AY) 1999. Dundar and Lewis 

(1995) hold that the AAUDE departmental data are valid and reliable estimates of 

expenditures and enrollments for the leading research and doctoral granting universities 

in the nation. 
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The sub-sample of institutions selected from the AAUDE for this study was 

limited to those public research universities and departments for which complete data 

were available for AY 1999. Missing data yielded a sub-sample of 10 major public 

research universities and 152 departments. 

Expenditures and student credit hour production data were taken from 53 types of 

constituent departments across five departmental fields; Computing and Mathematics, 

Engineering, Life Sciences, Physical Science, and Social Science. The various 

departments that were included are in table 3.1 



Table 3.1. List of Disciplines within Fields of Science 

Fields of Science Disciplines 
Mathematics and • Computer Science 
Computing • Mathematics 

• Statistics 
Engineering • Aerospace 

• Chemical 
• Civil 
• Electrical 
• Industrial 
• Material Science 
• Mechanical 
• Nuclear 

Life Science • Agriculture 
• Biochemistry 
• Biology 
• Botany 
• Entomology 
• Forestry 
• Horticulture 
• Microbiology 
• Plant Pathology 

Social Science • Anthropology 
• Economics 
• Education 
• Geography 
• History 
• Philosophy 
• Political Science 
• Psychology 
• Sociology 

Physical Science • Astronomy 
• Chemistry 
• Geology 
• Physics 
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Data Analysis 

A multiple regression model relating institutional resource allocation to measures 

of departmental output for academic units in the sciences was employed. As noted in 

chapter 1, the semi-log model is widely used in human capital literature in which theory 

suggests that the logarithm of earnings or wages be used as the dependent variable. When 

this model is applied to the field of higher education in the present study, the department 

is substituted for the individual as the unit of analysis and the earnings of the department 

are measured by its expenditures of non-restricted research money. The generalized 

model taken from d'Sylva (1998) is given by 

In(^) = ^ 

where, 

E = Departmental Earnings 

X, = Undergraduate SCH 

X, = Graduate SCH 

X} - Research Expenditures 

X4 = NRC Faculty Quality 

Xs = NRC Program Effectiveness 
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Data Transformation 

The data have been transformed in a number of different ways to meet the 

specification of the different models. An overview of these transformations is discussed 

in order to facilitate an accurate interpretation of the results. 

Transformation 1: semi-log transformation 

hi keeping with d'Sylva (1998), the semi-log relationship is obtained between 

departmental earnings and student credit hours. The same relationship holds true for 

research. The coefficients in this model may be interpreted as the marginal effects of the 

independent variables X upon \x\E (natural log of earnings). Differentiating both sides 

with respect to n yields 

n d{\nE) _ 1 dE 
^  d X  E d X '  

The term {dE/E) can be interpreted as the change in E divided by E. When multiplied by 

100, this gives the percentage change in E per unit change in X. Therefore, P2 multiplied 

by 100, gives the rate of return in earnings for a one unit increase in X. 

Transformation 2: per full-time equivalent (FTE) instructional faculty member 

Brinkman (1981) delineates 3 categories of higher education cost factors, namely, 

environment, decision and volume factors. Operationalized as input prices, input levels 

and output levels, these factors alone may account for the variation in non-restricted 

expenditures. Controlling for these measures across departments, therefore, is necessary 

to delimit the potential confoimding effect. For example, if outputs to the production 
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process vary, they will account for a greater share of the variance in the dependent 

variable to the degree the levels of those outputs differ. Output levels are controlled for in 

this model in tM^o ways, thereby creating two models, hi the first model, all quantitative 

measures were scaled by a factor of (1/FTE). Unlike d'Sylva (1998), it was not necessary 

to create an estimated measure for FTE as the AAUDE dataset contained FTE. hi the 

second model, FTE was included as an independent variable in the model, hi the first 

case, dividing all quantitative measures by a factor of (1/FTE) strives to eliminate the 

potentially confounding results from differing output levels. Thus, the coefficients of the 

independent variables should be interpreted as the rate of return per FTE instructional 

faculty member. The resulting models are as follows: 

Model 1: 

ln(£') = ^0 + P\^\ + ^ 

where, 

E = Departmental Earnings 

X, = Undergraduate SCH per FTE 

= Graduate SCH per FTE 

X3 = Research Expenditures per FTE 

X4 = NRC Faculty Quality 

X; = NRC Program Effectiveness 

and 
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Model 2; 

InCE') = Pq +  + Ps^s + Pe^e + ^ 

where, 

£• = Departmental Earnings 

X, = Undergraduate SCH 

X2 - Graduate SCH 

X} = Research Expenditures 

X4 - NRC Faculty Quality 

Xs - NRC Program Effectiveness 

Xi = Faculty FTE 

Transformation 3: variable transformations 

Based on d'Sylva's (1998) methodology, the decision was made to sum the 

various levels of SCH into two levels: undergraduate and graduate levels. Variables such 

as Lower Division Organized Credit Hours (LDOCH), Upper Division Organized Credit 

Hours (UDOCH), and Undergraduate Individual Credit Hours (UICH) were aggregated to 

create the new variable Undergraduate Productivity (UGPROD). Variables such as 

Graduate Organized Credit Hours (GOCH) and Graduate Instruction Student Credit 

Hours (GISCH) were aggregated to create Graduate Productivity (GPROD). The National 

Research Council's (NRC) rankings measures were also transformed per d'Sylva' 

methodology. Per d'Sylva, the mean of NRC's Faculty Scholarly Quality (NRCFQ) and 
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NRC's Program Effectiveness Ratings (NRCER) was computed to create a new variable 

called Quality (QUALITY). The resulting effects per model are as follows. Model 1 

consists of five independent variables, including the constant term. Model 2 consists of 

six independent variables, including the constant term, instead of the seven independent 

variables initially proposed. Moreover, with respect to the various Fields of Science 

(FIELDS), Math and Computing was collapsed into Physical Science and the field of Life 

Sciences was omitted from the study in its entirety because there were insufficient NRC 

ranking measures for the various disciplines in that field. Consequently, only three fields 

of study are examined in this study: (a) Engineering; (b) Social Science; and (c) Physical 

Science, (see Appendices 8 and 9 for old and new variable definitions). 

Transformation 4: general linear model (GLM') to test between fields of science effects 

In order to test the between field effects of the various Fields of Science 

(FIELDS), a general linear model technique was used in SPSS version 12.0. In order to 

carry out the proper analysis it was important to recode the various values in (FIELDS) in 

order to test the individual coefficients per field of science. For example, in the first run 

the various fields of science (the fixed factor) were coded in the following manner: 1 = 

"Engineering"; 2 = "Social Science"; and 3 = "Physical Science". "Physical Science" in 

this case was the control group for which the other two coefficients were contrasted 

against. For example, yields the difference between the two 
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coefficients, and such difference is tested for statistical significance. In short, separate 

regressions were run comparing the various fields using the GLM approach. 

hi summary, the semi-log model employed in this study is widely used in 

the human capital theory literature to specify the earning functions of individuals, 

commonplace in cost studies; in this study the department was substituted for the 

individual, and the income production function for the department was estimated. A 

system of three equations was generated and remained because Life Sciences was 

excluded from the analysis that generated parameter estimates that were best linear 

unbiased estimates of the coefficients. Two OLS models were specified in order to 

identify the best model specification for treating the size of an institution with respect to 

its FTE instructional faculty members. These models allowed for the hypothesis testing 

of significance for the individual independent variables using two-tailed t-tests. 

Moreover, tests that examined the effects between fields of science were employed using 

the general linear model (GLM) technique. 

Exploratory Method 

Data Analysis and Variables 

This study sought depth vs. breadth in determining who and where to interview 

participants. As a result, the sample for this section strived for ten administrators but 

yielded six administrators from one public Research I university who had or have had 

budget authority. The participants included one former president, one former provost, 

one former college dean, and three active college deans. They are of various ethnic 
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backgrounds but were all males. The participants took part in an approximately one hour 

interview (see Appendix 10). A thematic analysis technique was employed in order to 

identify salient themes related to internal resource allocation. Particular attention was 

placed on key areas with respect to productivity, market, diversity, and efficiency. 

Through this social constructivist framework, it was imperative to identify ways that 

these administrators made meaning of certain key concepts with respect to internal 

resource allocation. Moreover, in this analysis, key vernacular was identified and key 

concepts for which exact vernacular was not used but the concept can be readily 

identified. 

Limitations 

As was the case with d'Sylva (1998), a number of caveats emerged that should be 

stated with respect to the data and to the design of the models used in the study. 

For the econometric method, the AAUDE dataset that was used has some 

limitations. There were multiple cases and records that had to be excluded from the 

analysis due to incomplete data on the critical variables used in this study. For example. 

Life Sciences had a very small set of departments that reported complete information in 

order to make it useful for the study. Also, a field of Humanities was desirable in order to 

pick up on d'Sylva's (1998) recommendation for future research that would include such 

field. However, it was not feasible to include this field in this study due to 

incompleteness in the dataset. Consequently, the critical questions were not fully 

answered because the study did not include other fields outside of science, math and 

engineering. 
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The indirect costs that are not captured in this dataset comprise a large amount of 

the research dollars and constrain the dependent variable to a conservative estimate. The 

research measures are perhaps too conservative because they do not factor in indirect 

costs as well. Moreover, the measure may, in fact, underestimate research output because 

articles have been steadily decreasing while patents have been increasing. This limitation 

is attributed to the data source and the difficulty in capturing patents in a reliable and 

valid way. 

For the exploratory method, only six administrators with budget authority were 

interviewed at one public research one university. Given the competitive nature of 

research one public universities, it might be assumed that this sample adequately 

represents administrators' beliefs across institutions due to institutions' isomorphism 

behaviors. Nonetheless, it would be useful to interview a broader cross section of 

administrators with budget authority across higher education institutions. That is, the 

critical questions would be best served by including a larger selection of women and 

minorities. 

hi the econometric analysis, no attempt is made to control for different costs of 

inputs to the different departments within or across institutions due to the limitation of the 

dataset employed. This potential biasing effect has been noted by De Groot et al. (1991) 

and is as follows; the main resources for departmental production in public universities 

are the faculty and administrative staff, and these costs do vary across departments. 

However, it can be assumed that wages are constant across this sample of institutions 
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because the labor markets for faculty and administrators at major public research 

universities for comparable fields of science are very competitive. 

Dundar and Lewis (1995) note that there are no absolute measures of quality or 

quantity of educational outcomes. Although value-added measures of teaching and 

research are probably the best measures of quality, it is very difficult to obtain such direct 

measures across institutions. Accordingly, in the present study proxies for quality by way 

of NRC rankings were employed, as were the proxy variables of SCH and research 

expenditures in the case of quantity. But the quality proxies employed here have other 

limitations. Many public universities have considerable differentiation in the quality of 

their undergraduate and graduate programs (Jones et al., 1982; Dundar & Lewis, 1995). 

For example, some institutions may have an open access policy at the undergraduate 

level, while being highly selective at the graduate level in order to obtain the best and 

most able graduate students. Further, the reputation measures of the NRC are subjective 

and subject to variability in inter-rater agreement. While there tends to be strong 

agreement among raters about which programs are the strongest and which are the 

weakest, there is considerably less agreement about programs in the middle range. 

Another limitation is noteworthy; the relative effect of other expenditures, core to the 

mission of public Research I universities, on departmental earnings may be 

underestimated due to the fact that public service was excluded fi"om the study. Such 

omission may bias the estimators for research and teaching. 

Two distinct OLS regression models were employed. Although using the two 

models, per se, is not a limitation in and of itself, what may be cited as a limitation is not 



107 

determining what the best way to treat faculty instructional FTE. Moreover, a central 

limitation to this study is that in attempting to control for size through faculty 

instructional FTE there was no attempt to control for the type of instructional faculty 

(e.g., full time, part-time, ranked faculty, adjuncts, and the like). 

Chapter Summary 

In general, this study builds upon the work of others (d'Sylva, 1998; Hasbrouck, 

1997; James, 1990; Pfeffer & Salancik, 1978; Slaughter & Leslie, 1997; Volk, 1995; 

Volk, Slaughter, & Thomas; 2000; Ward, 1997) who have sought to identify the factors 

driving resource allocation in U.S. public higher education. A number of hypotheses were 

derived from two sets of theoretical frameworks; the theory of the firm, resource 

dependency theory, rational/political, and critical/political. These hypotheses pertained to 

the relative importance of teaching productivity, research productivity, and measures of 

quality within the resource allocation fimction of public research one universities. To 

estimate the relative effects of these variables upon the departments' income production 

function, two generalized semi-log models were developed. When applied to the three 

field groups examined in this study, this model yielded a system of three equations. These 

equations were tested in order to determine if a statistical difference exist in the 

production of teaching, research, and quality between fields of science. Moreover, 

employing a social constructivist framework, six administrators with budget authority 

from one public Research I university were interviewed in order to explore any deep-

seated beliefs about key elements within the internal resource allocation function. 
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Further, in focusing on institutional faculty, and on units that generate at least some 

undergraduate student credit hours, the study did not include major entrepreneurial and 

research units such as Centers, Institutes, and programs that do not do undergraduate 

education. 
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CHAPTER 4 

RESULTS 

The study's results are presented in two major sections: An Econometric Analysis 

of Internal Resource Allocation in Public Research One Universities and A Qualitative 

Exploration of Key Decision Makers' Beliefs. The econometric analysis section utilizes 

an econometric framework for examining the relationship between inputs and outputs 

believed to explain resource allocation by decision makers. The qualitative analysis 

section complements and adds a richer description of the beliefs of those who have 

budget authority, shedding light on how decision makers construct key elements such as 

productivity, the university and the external world, diversity, and efficiency and make 

resource allocation decisions accordingly. The mixed methods approach offers a broader 

perspective on resource allocation. Specifically, the qualitative analysis helps make sense 

of the quantitatively determined patterns that are usually assumptive of decision-makers' 

cultural values and social behaviors. 

An Econometric Analysis of Internal Resource Allocation in Public Research One 

Universities 

Two models were used to assess the hypotheses and propositions posed in this 

study because it was uncertain as to how best to treat the size of FTE instructional faculty 

at each respective institution and respective discipline. In both models, an OLS 

regression technique is employed. Model 1 treats FTE as a factor that should be 
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accounted for by every quantitative measure on both sides of the equation. The 

interpretation of such transformation would yield a per FTE increase in any quantitative 

measure. For example, a one unit increase in imdergraduate productivity per FTE should 

be interpreted as some percent increase in departmental earnings. Model 2 treated FTE 

instructional faculty as an independent variable. In this case, FTE is controlled for within 

the model and, not surprisingly, explains much of the variation in departmental earnings. 

Model 3 is the GLM technique that was employed in order to test the effects between the 

three fields of science. The findings are presented by the three fields of science for each 

of the three models where the overall goodness of fit statistics, significance of the 

independent variable coefficients, formal tests of multicollinearity using the Variance 

Inflation Factor (VIF), and the between field of science effects will be examined. 

Following the presentation of the results by field of science, the results for the overall 

research questions and h5/potheses are examined. 

Model 1: Engineering 

Within this model. Engineering (n=40), was 0.391, indicating fairly good 

explanatory power of the model (see Table 4.1). 

The null hypothesis that all the coefficients in the Engineering equation were 

jointly equal to zero was rejected F(4,35)=5.608, g<.001, leading to the conclusion that at 

least one of the Ps was not zero. The coefficient for undergraduate productivity per FTE 

was statistically significant t(39)=1.661, p<.106 and graduate productivity per FTE was 
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statistically significant t(39)=3.059, 2<-004. Research expenditures per Faculty FTE and 

Quality were not statistically significant (see Table 4.1). 

The rate of return on departmental earnings for an extra credit hour of graduate 

instruction per instructional faculty member (45.4%) was greater than the rate of return 

for an extra credit hour of undergraduate instruction per instructional faculty member 

(24.3%). The difference in this case was substantial; an additional unit of graduate 

teaching per faculty FTE yields 21.1% more departmental earnings than an additional unit 

of undergraduate teaching per faculty FTE (see Table 4.1). 

The model was tested for multicollinearity using the formal test of Variance 

Inflation Factor (VIF). The null hypothesis for multicollinearity is as follows: 

Hq  : Multicollinearity exists if VIF = >10 
R 

The VIF for all coefficients were less than the threshold of ten; therefore, the null 

hypothesis was rejected and it was determined that there is no multicollinearity in the 

model (see Table 4.1). 
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Table 4.1. Model 1 Results for Engineering. 
Coefficients® 

Standardized 

Unstandardized Coefficients Coefficients ColUnearity Statistics 

Model B Std. Error Beta t Sig. Tolerance VIF 

_ (Constant) 10.934 ^234 46.719 !000 

Undergradft^uctivity 

per Faculty FTE 

Graduate Prototivity ^ 

per Faculty FTE 

Research Expenditures 
^ .000 .000 .198 1.242 .222 .683 1.465 

per Faculty FTE 

Quality .081 .080 .146 1.012 .319 .834 1.199 

Dependent Variable; (In) of Total Departmental Annual Expenditures per Faculty FTE 

Model 1: Social Science 

Next we turn to the field of Social Science. In this field (n=40), was 0.374, 

once again indicating fairly good explanatory power of the model (see Table 4.2). 

The null hypothesis that all the coefficients in the Social Science equation were 

jointly equal to zero was rejected F(4,55)=8.226, 2<-001, leading to the conclusion that at 

least one of the ps was not zero. All coefficients were statistically significant save 

research expenditures per faculty FTE. Undergraduate productivity per FTE, graduate 

productivity per FTE, and Quality were statistically significant t(59)=2.947, p<.005; 

t(39)=3.202, p<.002; and t(39)=4.128, p<.0001, respectively. Although research 

expenditures per faculty FTE was not found to be statistically significant, the direction of 

the coefficient is negative (see Table 4.2). 

The rate of return on departmental earnings for an additional unit increase of 

quality (45.6%) was greater than both the returns for an extra credit hour of graduate 

instruction per instructional faculty member (34.2%) and the rate of return for an extra 
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credit hour of undergraduate instruction per instructional faculty member (32.8%). The 

differences in this case were not substantial at all; an additional unit of quality yields 

11.4% and 12.8% more departmental earnings than an additional unit of graduate 

teaching per faculty FTE and an additional unit of undergraduate teaching per faculty 

FTE, respectively. An additional unit of graduate teaching per faculty FTE yields 1.4% 

more departmental earnings an additional unit of undergraduate teaching per faculty FTE. 

The independent variables were found to be orthogonal to each other; therefore, the null 

hypothesis that multicollinearity is present was rejected (see Table 4.2). 

Table 4.2. Model 1 Results for Social Science. 
Coefficients" 

Standardized 

Unstandardized Coefficients Coefficients Coilinearity Statistics 

Model B Std. Error Beta t Sig. Tolerance VIF 

1 (Constant) 10.426 .153 68.225 .000 

Undergrad Productivity 

per Faculty FTE 
.001 .000 .328 2.947 .005 .919 1.089 

Graduate Productivity 

per Faculty FTE 
.008 .002 .342 3.202 .002 .996 1.004 

Research Expenditures 

per Faculty FTE 
.000 .000 -.005 -.046 .963 .970 1.031 

Quality .130 .032 .456 4.128 .000 .932 1.072 

Dependent Variable: (In) of Total Departmental Annual Expenditures per Faculty FTE 

Model 1: Physical Science 

For the field of Physical Sciences (n=52), R was 0.270, once again indicating 

fairly good explanatory power of the model (see Table 4.3). 

The null hypothesis that all the coefficients in the Physical Science equation were 

jointly equal to zero was rejected F(4,47)=4.340,2<.005, leading to the conclusion that at 
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least one of the (3s was not zero. The coefficient for graduate productivity per faculty 

FTE was statistically significant t(51)==2.240, 2<.030 and quality was statistically 

significant t(51)=2.090, £<.042. Undergraduate productivity per faculty FTE and 

research expenditures per Faculty FTE were not statistically significant. Although 

undergraduate productivity per faculty FTE was not statistically significant, the 

magnitude coefficient is very small approaching zero (see Table 4.3). 

The rate of return on departmental earnings for an additional unit increase of 

graduate instruction per instructional faculty member (29.1%) was slightly greater than 

the return for an additional unit increase in quality (27.8%). Again, the differences in this 

case were not substantial; an additional unit of graduate instruction per instructional 

faculty member yields 1.3% more departmental earnings than an additional unit of 

quality. Using the VIF statistic, it can be asserted that the independent variables meet the 

OLS assumption of orthogonally and, hence, determined that multicollinearity is not 

present in the model (see Table 4.3). 

Table 4.3. Model 1 Results for Physical Science. 
Coefficients® 

Standardized 

Unstandardized Coefficients Coefficients Collinearity Statistics 

Mode! B Std. Error Beta t Sig. Tolerance VIF 

— 36.547 !000 

001 .009 .070 .944 .970 1.031 

004 .291 2.240 .030 .921 1.086 

000 .167 1.279 .207 .908 1.101 

084 .278 2.090 .042 .882 1.134 

1 (Constant) 10.730 

Undergrad Productivity 

per Faculty FTE 

Graduate Productivity 

per Faculty FTE ' ^ 

Research Expenditures 

per Faculty FTE 

Quality .175 

Dqjendent Variable; (In) of Total Departmental Annual Expenditures per Faculty FTE 
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Model 2: Engineering 

Unlike model 1, this model appears to explain substantially more of the variance 

" J  

in departmental earnings. Within this model, Engineering (n=40), R was 0.860, 

indicative of strong explanatory power of the model (see Table 4.4). 

The null hypothesis that all the coefficients in the Engineering equation were 

jointly equal to zero was rejected F(5,34)^41.633, p<.001, leading to the conclusion that 

at least one of the ps was not zero. Three of the coefficients were statistically significant 

and undergraduate productivity per PTE and research expenditures per faculty FTE were 

not found to be statistically significant. Faculty FTE, Quality, and Graduate productivity 

per FTE were statistically significant t(39)=3.728, p<.001; t(39)=3.811, p<.001; and 

t(39)=1.548, p<.131, respectively. Again, research expenditures per faculty FTE was not 

found to be statistically significant, and in this model undergraduate productivity per FTE 

was also foimd to be statistically nonsignificant. As was the case in Model 1, the 

direction of the coefficient for research expenditures is negative. As for undergraduate 

productivity per FTE, the magnitude is small approaching zero (see Table 4.4). 

The rate of return on departmental earnings for an additional unit increase in 

instructional faculty FTE (62.1%) was greater than the rate of return for an additional unit 

in quality (31.5), and an extra credit hour of graduate instruction per instructional faculty 

member (16.9%). The difference in this case was substantial; an additional unit of 

instructional faculty FTE yields 30.6% more departmental earnings than an additional 

unit increase in quaUty and 45.2% more departmental earnings than an additional unit of 

graduate teaching per faculty FTE. Per the VIF statistic, the null hypothesis that 
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multicollinearity is present was rejected. Although there does not appear to be 

multicollinearity, for all independent variables except quality, the VIF statistic is larger 

than in Model 1 (see Table 4.4). 

Table 4.4. Model 2 Results for Engineering. 
Coefficients" 

Standardized 

Unstandardized CoefRcients Coefficients Collinearity Statistics 

Model B Std. Error Beta t Sig. Tolerance VIF 

~i (Constant) 12,932 .257 50.300 .000 

Undergraduate Productivity .000 .000 .040 .272 .788 .187 5.335 

Graduate Productivity ,000 .000 ,169 1.548 .131 .346 2,894 

Research Expenditure .000 ,000 -.087 -.832 .411 .381 2,626 

Quality .389 ,102 .315 3.811 ,001 .606 1,650 

Faculty FIE ,022 .006 .621 3.728 ,001 ,149 6.714 

3- Dqjendent Variable; (In) Total Dqjartmental Expdcnditures 

Model 2: Social Science 

Once again, unlike model 1, this model appears to explain substantially more of 

the variance in departmental earnings. Within this model. Social Science (n=60), was 

0.852, suggestive of strong explanatory power of the model (see Table 4.5). 

The null hypothesis that all the coefficients in the Engineering equation were 

jointly equal to zero was rejected F(5,54)=61.965, 2<.001, leading to the conclusion that 

at least one of the Ps was not zero. All coefficients were statistically significant except 

for research expenditures. Faculty FTE, Quality, Undergraduate productivity per FTE, 

and Graduate productivity per FTE were statistically significant t(59)=4.295, g<.001; 

t(59)=4.235, p<.001; t(39)=2.605, p<.012; and t(59)=2.217, p<.031, respectively. Of 

particular interest is how the order of magnitude remains stable fi-om Model 1 to Model 2. 
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And, again, research expenditures per faculty FTE was not found to be statistically 

significant. In this model, the direction of the coefficient for research expenditures is no 

longer negative; however, it is of a small magnitude approaching zero (see Table 4.5). 

The rate of return on departmental earnings for an additional unit increase in 

instructional faculty FTE (44.3%) was greater than the rate of return for an additional unit 

increase in quality (25.2), an extra credit hour of undergraduate instruction per 

instructional faculty member (25.0%), and an extra credit hour of graduate instruction per 

instructional faculty member (16.1%). The difference in this case was substantial; an 

additional unit of instructional faculty FTE yields 19.1% more departmental earnings than 

an additional unit increase in quality, 19.3% more departmental earnings than an 

additional unit of undergraduate teaching per faculty FTE, and 28.2% more departmental 

earnings than an additional unit of graduate teaching per faculty FTE. According to the 

VIF statistic, the null hypothesis that multicollinearity is present was rejected. Once 

again the VIF statistic for each coefficient appears to be slightly larger than those in 

Model 1 (see Table 4.5). 
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Table 4.5. Model 2 Results for Social Science. 
Coefficients* 

Standardized 

Unstandardized Coefficients Coefficients Collinearity Statistics 

Model B Std. Error Beta t Sig. Tolerance VIF 

1 (Constant) 13,367 .122 109.349 .000 

Undergraduate Productivity .000 .000 .250 2.605 .012 .298 3.357 

Graduate Productivity .000 ,000 ,161 2,217 .031 .521 1.918 

Research Expenditure .000 .000 ,015 .288 ,775 ,991 1,009 

Quality .188 .044 ,252 4,235 ,000 ,774 1.292 

FacultyFTE .012 .003 .443 4,295 .000 ,258 3.869 

Dependent Variable: (In) Total Dq)artmental Expdenditures 

Model 2: Physical Science 

Once again, unlike model 1, this model appears to explain substantially more of 

the variance in departmental earnings. Within this model. Social Science (n=52), was 

0.773, once again, indicating fairly strong explanatory power of the model (see Table 

4.6). 

The null hypothesis that all the coefficients in the Engineering equation were 

jointly equal to zero was rejected F(5,46)=31.320, p<.001, leading to the conclusion that 

at least one of the Ps was not zero. Three of the coefficients were statistically significant 

and undergraduate productivity per FTE and research expenditures per faculty FTE were 

not found to be statistically significant. Faculty FTE, Graduate productivity per FTE, and 

Quality were statistically significant t(51)=4.755, p<.001; t(51)=3.146, 2<.001; and 

t(51)=1.690, p<.098, respectively. 

Of particular interest is how including faculty FTE as an independent variable 

made faculty FTE the strongest predictor of departmental earnings; however, the next 
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order of influence on departmental earnings remained consistent with Model 1. That is, 

graduate productivity per faculty FTE still yields a better return on departmental earnings 

than quality. Remarkably, both research expenditures per faculty FTE and undergraduate 

productivity per faculty FTE were found to be statistically nonsignificant. In this model, 

the direction and magnitude of the coefficient for research expenditures is fairly stable 

and consistent with the results yielded in Model 1. However, that was not the case for 

undergraduate productivity per faculty FTE. hi this model, the coefficient for 

undergraduate productivity per faculty FTE is now in the negative direction and slightly 

larger in magnitude (see Table 4.6). 

The rate of return on departmental earnings for an additional unit increase in 

instructional faculty FTE (72.8%) was greater than the rate of return for an extra credit 

hour of graduate instruction per instructional faculty member (28.0%), and an additional 

unit increase in quality (14.8%). The difference in this case was substantial; an additional 

unit of instructional faculty FTE yields 44.8% more departmental earnings than an 

additional unit increase of undergraduate teaching per faculty FTE, 58% more 

departmental earnings for an additional unit increase in quality. The independent 

variables were found to be orthogonal to each other; therefore, the null hypothesis that 

multicollinearity is present was rejected. Once again the VIF statistic for each coefficient 

appears to be larger than those in Model 1, particularly in the case of undergraduate 

productivity and faculty FTE (see Table 4.6). 
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Table 4.6. Model 2 Results for Physical Science. 
Coefficients® 

Standardized 

Unstandardized Coefficients Coefficients Collinearity Statistics 

Model B Std. Error Beta t Sig. Tolerance VIF 

1 (Constant) 13.750 *299 45.952 ^00 

Undergraduate Productivity .000 .000 ..105 -.722 .474 .232 4.304 

Graduate Productivity .000 .000 .280 3,146 .003 ,624 1.603 

Research Expenditure .000 .000 .022 ,278 .782 ,770 1.299 

Quality .182 .108 ,148 1.690 .098 .646 1.549 

Faculty FTE .013 .003 .728 4,755 .000 .210 4.756 

Dependent Variable; (In) Total Departmental Expdenditures 

Between Effects for the Fields of Science Using Models 1 and 2 

In this model GLM is employed. The GLM Univariate procedure provides 

regression analysis and analysis of variance for one dependent variable by one or more 

factors and/or variables. GLM uses a dummy variable approach that treats the three fields 

of science as the factor and the independent variables as the covariates in the model. The 

data were pooled in order to model the effects in the joint production of departmental 

earnings across the three various fields of science. The parameter estimates for the 

individual fields of science coefficients were varied given the different estimation 

procedure. That is, in Model 1, all quantitative variables are scaled by 1/FTE whereas in 

Model 2, faculty FTE is included in the model as an independent variable. 

The change in significance for the various contrasts between coefficients fi"om 

Model 1 to Model 2 was pronounced and can be attributed to the model specification. 

For example, in Model 1, it was found that there was a statistical significant difference 

between Physical Science and Social Science. The null hypothesis for all fields is as 

follows: 
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^0 • PPhysicalScience PSocialScience PEngineeing 

In Model 1 Physical Science (Fields = 3) was the control, therefore, the difference 

between the coefficients for Social Science (Fields = 2) and Engineering (Fields = 1) 

were with respect to the coefficient of Physical Science, that is, Ppuy^i^aisdence - Psodaisdence 

^"^^Pphysicatscience ' PEngineering' Thc difference bctwcen the coefficient of Physical Science 

and Social Science is statistically significant. Therefore the null hypothesis that 

PPhysicalScience ~ Psociaiscience PPhysicalScience ~ PSocialScience = ~-225 , p<.001 (sCC Table 

4.7). 

Table 4.7. Model 1 Between Fields of Science Effects where Physical Science is 
the Control. 

Parameter Estimates 

Dependent Variable; (In) of Total Departmental Annual Expenditures per Faculty FTE 

95% Confidence Interval 

Parameter B Std. Error t Sig. Lower Bound Upper Bound Squared 

Intercept 10.750 .130 82.400 .000 10.492 11.008 .979 

ugprod_per_fte .001 .000 2.049 .042 .000 .001 .028 

gradprod_j)er_fte .007 .001 4.925 .000 .004 .010 .143 

res_exp_p€r_fte .000 .000 1.824 .070 .000 .000 .022 

quality .135 .032 4.159 .000 .071 .199 .107 

[Fields=I.OO] .167 .065 2.590 .011 .040 .295 .044 

[Fields=2.00] -.225 .045 -4.969 .000 -.314 -.135 .146 

[Fields=3.00] 0^ 

This paiamcter is sei to zero because it is redundant. 
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In a new GLM, Model 1, Social Science (Fields = 3) is now the control, therefore, 

the difference between the coefficients for Engineering (Fields = 2), and Physical 

Science (Fields =1) were, now, with respect to the coefficient of Social Science, that is, 

PsocialScience-pEnsineerins ^nd PSocialScience ' PPhysicalScience • The difference bctWeCn the 

coefficients of Social Science and Physical Science is already known from Table 4.7. 

The difference between the coefficient of Social Science and Engineering is statistically 

significant. Therefore the null hypothesis that Psoaaisaence = P Engineering is 

rejected,- PEngineering = "-392, p<.001 (see Table 4.8). 

Table 4.8. Model 1 Between Fields of Science Effects where Social Science is the 
Control. 

Parameter Estimates 

Dependent Variable: (hi) of Total Departmental Annual Expenditures per Faculty FTE 

95% Confidence Interval ^ ^ 
Partial Eta 

Parameter B Std. Enor t Sig. Lower Bound Upper Bound Squared 

Intercept 10.525 .137 77.103 .000 10.255 10.795 .976 

ugprod_per_fte .001 .000 2.049 .042 .000 .001 .028 

gradprod_per__fte .007 .001 4.925 .000 .004 .010 .143 

res__exp_per_fte .000 .000 1.824 .070 .000 .000 .022 

quality .135 .032 4.159 .000 .071 .199 .107 

[Fields_betw_effect=I .00] .225 .045 4.969 .000 .135 .314 .146 

[Fields_betw__effect=2.00] .392 .072 5.473 .000 .250 .534 .171 

[Fields_betw_effect=3.00] O'' 

^ This parameter is set to zero because it is redundant. 

In Model 1 Physical Science (Fields = 3) was the control, therefore, the difference 

between the coefficients for Social Science (Fields = 2) and Engineering (Fields = 1) 

were with respect to the coefficient of Physical Science, that is, pphy^uaisdence - Psociaisdence 



123 

Science ' PEngineerins • The difference between the coefficient of Physical Science 

and Social Science is statistically significant. Therefore the null hypothesis that 

PPhysicalScience ~ Psociaiscience PPhyskalScience ~ Psociaiscience =~-152,  p<.001 ($66 Table 

4.9). 

Table 4.9. Model 2 Between Fields of Science Effects where Physical Science is 
the Control. 

Parameter Estimates 

Dependent Variable: (In) Total Departmental Expdenditures 

95% Confidence Interval 

Parameter B Std. Error t Sig. Lower Bound Upper Bound 
raniai rsta 
Squared 

Intercept 13,567 .125 108.301 .000 13.319 13.814 .988 

ugprod .000 .000 -.404 .687 .000 .000 .001 

gradprod .000 .000 6.078 .000 .000 .000 .204 

res_exp .000 .000 .489 .625 .000 .000 .002 

quality .218 .043 5.092 .000 .133 .303 .153 

fte_fac .013 .002 7.504 .000 .010 .017 .281 

[Fields=1.00] -.070 .066 -1.072 .286 -.200 .059 .008 

[Fields=2.00] -.152 .054 -2.799 .006 -.259 -.045 .052 

[Fields=3.00] 0^ 

This parameter is set to zero because it is redundant. 

hi Model 2 where Social Science is the control, the difference between the 

coefficients of Social Science and Engineering is statistically nonsignificant. Therefore, 

the null hypothesis that Psoaaisoence = PEngineering ^ot rejected. 
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A Qualitative Exploration of Key Decision Makers' Beliefs 

This section reports data from exploratory interviews designed to elucidate how 

key decision-makers from RJ University who have budget authority conceive of central 

concepts used to allocate resources in the allocation function, and how such construction 

of key concepts shapes resource allocation decision making. It is organized into four 

separate parts consisting of themes that framed and emerged from the interviews: 

productivity, the university and the external world, diversity, and efficiency. 

Productivitv 

This section explores how decision makers conceive of productivity. It helps to 

explain deep seated structures of prestige that shape decision making about resource 

allocation in universities. Moreover, it enables us to sort out unacknowledged 

assumptions about productivity. 

The former president of RI University readily identifies "Sciences, Anthropology 

and Philosophy in [the] Social & Behavioral Sciences" as the most productive units on 

campus. Interestingly, he generalizes the "Sciences" but does not generalize the Social 

Sciences, and is very specific about two units in that field. This can be attributed to the 

fact that these two departments are ranked. Moreover, when asked about how he 

conceives of "productivity," he responds in the following manner: 

"I'm thinking about it, primarily in terms of the quality of teaching that 
they did, the amount of writing, published research that was done. And, 
the, contributions, to both, the academic and economic world." 
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Quality of teaching, research, academic reputation, and economic returns to the academic 

community and to the business community seem to be benchmarks of productivity. What 

is interesting in the president's response is that he mentions teaching as an important 

element of "productivity"; however, research publications and economic returns based on 

research that can be loosely interpreted as economic rewards based on research 

productivity is a larger portion of the response. The respondent suggests that a productive 

unit is also one of high quality-great national reputation. The respondent revealed a very 

important political dimension to discerning productive and high quality units. He 

indicated that his administration tried to eliminate a not so productive and not so high 

quality unit but were unable to do so due to external political constraints, histead, his 

administration moved the unproductive department to another college within the 

university. Moreover, the president does consider external funding to play a vital role in 

which units are productive. That is, the respondent believes that external funding is very 

important—leads to excellence, and without it the university would not be as excellent. 

"External funding is what provides the extra funding for that level of 
excellence that the university aspires to. The regular fxmding that the 
universities get just simply isn't adequate for that." 

This response goes to the heart of an embedded assumption of prestige in the 

marketplace for research one universities. The assumption is that more dollars should 

yield more productivity that in turn generates more excellence. It is believed that more 

excellence should yield prestige—the academic currency of research one universities. For 



126 

the president, money is a means to an end. For others it may become almost an end in 

and of itself, driving decisions more rather than, in contrast, to considerations of quality. 

A key unit that deserves mention is the College of Humanities at RI University. 

The president indicated that the college serves a very important function—a general 

education function that is neither central nor funded. As a result, this college is of lesser 

priority than graduate education and research, and is, in fact, generally underfunded. The 

respondent also acknowledges the potential for it to be "great"; however, he also 

recognizes the futility in the College's ability to be of high productivity and quality due to 

underfunding and general lack of support; 

"It was very difficult for them to reach that level of excellence, first of all, 
because it did not have...the humanities did not have the support, of the 
university in general. It was kind of a, what do I call it, a lost cousin 
(laughs)." 

It is noteworthy to point out that the imdergraduate education function is important at 

least in the case of the College of Arts and Sciences. The administration funneled some 

monies to arts and sciences in order to serve the undergraduate education function of the 

University. That decision was made in the context of much external criticism of the 

university for ignoring undergraduates. It also reflects in part a recognition that the 

College plays an important role in general education, and an effort to some extent to 

make up for the underfunding of the past. 

"The arts and sciences received some extra funding in the early years of 
my being there, and that was primarily to take care of the backlog of, that 
students needed to have taken, professional level courses and were, in their 
senior year, or in some cases and still taking, still trying to take care of 
general education requirements. And so extra funding was provided not 
because it was gonna provide better quality, but just simply because it was 
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gonna provide access to undergraduates with the courses that they 
needed." 

Significantly, an investment in Arts and Sciences and general education is not viewed as 

an investment in productivity and quality, hence, excellence or prestige. It is instead an 

investment in troubleshooting, in an area of activity for which the university had been 

pohtically criticized. 

The former provost of RI University was much more detailed in his responses 

about productivity, hi fact, he was very cautious at the beginning and thought that the 

question about productivity itself was a "shotgun question." The provost seemed to 

believe that productivity was not measured solely on number of publications but the 

quality of the publications as measured by the quality of the journals or the quality of the 

publishing company. 

hi general, we would be looking at quality issues related to the services to 
students. That is, whether or not adequate number of courses are being 
offered so that students can fill their schedules. We look at output of 
faculty in terms of publications, where publications occur, if it's in the 
science side then you are looking at the quality of the journals that they are 
publishing in. If it is say in the Humanities side you are looking at the 
reputation of the publishing house that is publishing the book or 
monograph. Also, looking at recognitions and prizes on the part of the 
faculty.... Also, we would be looking on the science side, particularly, I 
guess it includes the social sciences, grants awarded or grants won, since 
in most of those areas it is very difficult to carry out scholarship without 
receiving grant funds to do that. I would also look at the participation of 
faculty in, campus government, and in other activities on the campus, 
including service to the central administration since we appointed large 
numbers of committees....So productivity is not simply a numbers game 
how many students pass through or, but you have to make a quality 
assessment as well as a numbers." 
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The provost thought of quality much like the president did; however, he was much more 

detailed once again about specific units within colleges. For example, he believed that 

Astronomy, Optics, and Chemistry were of exceptional quality. He pointed out some up 

and coming units that deserved mention such as Cognitive Sciences, Psychology, and 

Women's Studies. All were gaining in national prestige. 

However, the crux of the provost's understanding of quality and productivity rests 

on the fact that he seems to conflate the two. This is important because he also suggests 

that money equals quality because he believes that without grants and contracts (money) 

you will not have scholarship. Put another way, it is difficult to carry out quality 

scholarship without money. 

"Well, it just happened that at the [RI University] and, largely no effort of 
my own, that the units that were at the highest quality, were in the 
sciences, certainly, Astronomy, the Optics Center, then, some up and 
coming departments such as, oh, I guess we have to put Chemistry close 
there and in the College of Engineering, the Hydrology department, in the 
College of Agriculture, the activities, and this occurred in several units 
that involved insect research. Entomology, and several other departments 
that were involved with insect research. Let's see, outside of the sciences, 
maybe still in the sciences, Geosciences very strong, outstanding, they're 
[a] nationally recognized department. Outside of the sciences, I think 
probably our Philosophy department was one of the most outstanding 
departments. Up and coming departments were the program in Cognitive 
Science, another up and coming department in terms of stature, activities 
of faculty and so on, was Psychology. As I was leaving the Provost's 
office, the program in Women's Studies had gained national recognition. 
That's really saying something for the program of Women's Studies since 
they started so far behind, it actually became a department at the time that I 
was Provost." 

The provost conceives of productivity much the same as he conceives of quality 

(i.e., stature of the faculty, faculty's national reputation, faculty's effort in 



undergraduate education, and the quality of the faculty's graduate program as 

judged by external evaluations). He seems to believe that high quality units are 

also high productivity units. This might not always be the case—for example, 

some high quality units in the sciences do not generate many student credit hours 

as was found the econometric analysis section with respect to the Physical Science 

field in this study. Moreover, it is interesting that the provost readily ascribes the 

highest quality marks to departments in the sciences, although RI University has 

several units outside the sciences that are highly ranked, even top ten fields, 

nationally, as in Anthropology, Linguistics, Management & Information Systems, 

and, Sociology at RI University. The connection to grant monies is clear. When 

asked about the role that external funding plays in whether or not a unit is 

productive, the provost indicated that external funding played a crucial role in 

units, "particularly in the technology, science, social science areas." 

What is interesting about the provost's perspective on how and why 

certain resources were infused into specific units is that the where and why was 

remarkably similar to the president's responses. That is, there was a strong and 

positive relationship with respect to infusing monies into the 

general/undergraduate education function of the university. The time period here 

is important. The early to mid 1990s was a time when state legislators were 

particularly critical of public research universities' lack of attention to 

undergraduate education. As it turns out, resources were infused into particular 

areas as a reactionary measure much more than a proactive measure. For 
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example, the provost indicated that monies were appropriated into undergraduate 

education consistent with comments the president made about infusing monies 

into the general education function. The fact that this is where they poured money 

into suggests that such infusion was due to an external press and not due to any 

strategic planning or any internal commitment. What is more, is that the money 

was poured into particular science units that had increasingly heavy undergraduate 

responsibilities. Here, there is no mention of the units from other colleges that 

were doing a great job serving this central university function. 

"During the 90s there was substantial unrest about the quality of 
the undergraduate experience. I think particularly, the availability 
of courses, the availability of advisors, the large size of classes, the 
role of senior faculty in teaching at the lower division level. And, 
so I started infusing more money into those departments that were 
willing to step up and take the challenge offering more 100 and 
200 level courses and putting their senior faculty in those courses. 
There were a couple of other places where I thought we needed to 
infuse money where the departments had essentially been starved 
and the departments were taking on more and more undergraduate 
responsibilities, and that would be Chemistry, Mathematics...huge 
teaching loads." 

Thus, even in the case of undergraduate education, Science was favored and 

targeted for support. The dean of science offered, by far, the most detailed description of 

how he conceives of productivity. Moreover, some of the criteria he uses to assess 

productivity are quantitative in nature (i.e., student credit hours) with the exception of 

qualitative exit interviews he conducts of every student that leaves his college for the 

purpose of assessing teaching in each department. He understands that productivity can 

be a complex construct to measure. He defines productivity in terms of a matrix of four 
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components that are rank-ordered on a scale of one to four (a lower number suggests a 

favorable score) per department in order to get a handle on it. On close examination of 

the responses, all four components were not evident even though he mentions that four 

exist. As a result, here are the three components that he explicitly speaks to in the matrix 

consisting of (1) Quality of the program; (2) Teaching; and (3) Funding capacity. 

hiterestingly, despite the quantitative nature of some of his criteria, he links 

productivity to reputation. That is, he believes that if a department has a great reputation 

then it is producing, specifically, that they have "the best graduate program." In turn, if 

they have a great graduate program then that says something about the quality of the 

department. Thus, an important thread that is consistent with the perceptions of the 

president and the provost is the conflating of merit and productivity. 

Teaching is measured in a traditional quantitative way that takes into account 

student credit hours per department. However, the dean also values student input with 

respect to teaching by conducting student exit interviews for every student that leaves the 

college. 

Funding capacity was somewhat less unclear. Yet it is believed that a department 

is rated for its funding capacity external to the university with some explicit internal 

funding benchmarks that are already in place. 

The dean describes in great detail how he measures productivity in his 

departments. He describes the already mentioned matrix approach and he briefly 

describes a shortcut approach that is not as good as his matrix approach; however, in his 

estimation, yields a high degree of correlation with the matrix approach with "some 
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variations, but they're not extreme." Below are summary illustrations that capture the 

essence of the two approaches: 

Matrix Approach to Measuring Productivity 

Quality of the Program Teaching Funding Capacity Total 

Department A 

Department B 

Department C 

Scale: 1-4, lower score better 

Shortcut Approach to Measuring Productivity 

The algorithm can be specified as follows: 

X = SCR + ICR then, 

where, 

X = Percent Total 

SCR = Percent Student Credit Hours 

ICR = Percent Indirect Cost Recovery 

Y = Percent of the Budget 

Z = Unitless Efficiency Measure 
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"I usually create a matrix, which has just four components in it. The first 
component is quality of the program. So what is its reputation? And its 
reputation is a summary of productivity to the outside community. So any 
way you cut it, if a department has a huge reputation [then] that means that 
its producers are producing. Those departments that have a very high 
reputation, typically also have the best graduate program...simimarized 
into the quality of the department. 

The second thing that I worry about is what I call teaching. And, so I look 
at those numbers very carefully...and I look at the exit interviews of the 
department, of the students that leave the college, to see which 
departments they consider to have the best classes. That I take into 
account in addition to the number of student credits hours that they teach. 
Then it's funding capacity I take into account. Those are basically, the 
values that I use, and, and then I rank the departments from one to four in 
each one of those, and the lower the number, the better. 

And there's another way of measuring efficiency, but efficiency is not as, 
good as what I've just mentioned. Efficiency [is] truly an algorithm, in 
which you can take the percentage of the student credit hours taught by a 
department, and add to that a percentage of the indirect cost recovery. And 
divide that by the percent of the budget, and that gives you a unitless 
efficiency number." 

Keeping in mind that these rather detailed approaches "doesn't give you at all a 

sense of, of where you should be investing future monies." Although, the detail in such a 

response supports a rational approach to decision-making, the question remains how does 

the dean make such determinations for future resource allocation decisions? Everything 

seems to get lost in the detail of the process, yet know explicit linkages are made in the 

dean's measure that would point to a one to one correlation between high productivity 

and high quality. It is believed that future decision-making involves the blending of the 

rational/political approach. The very essence of resource allocation gets lost in the 

details. He points out that there is a concise mathematical way to calculate efficiency but 
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chooses to use a strict accounting approach with no weighting involved. This is a very 

interesting point because it suggests that even the most detailed of responses does not 

take into account the variations inherent in capturing teaching inputs and research inputs 

in such a way that is non-linear. More importantly, the linear approach will always favor 

a unit that is producing more of the desired input, in this case, the research input. 

Quality of a department seems to consist of the typical prestige maximization 

principles widely held. For example, the dean believes that those departments that are 

distinguished by virtue of "number of National Academy Members, and, and its 

rankings..." are of high quality. Yet, he did not believe that external funding providers 

played an important role in what units are more or less productive or of high quality. He 

used the example of Biology whereby, he believed that such department was underfunded 

with respect to the external funding potential, yet doing very well. Also, he believed that 

his college was doing extremely well, considering it captures more external funding than 

the College of Medicine. The dean believes that productivity and quality are "not 

measured by the capacity to acquire funds at all." However, it should be noted that there 

appears to be a contradiction in this conception with the way the dean actually measures 

productivity in his matrix. 

The dean of humanities offered a perspective that was much more in line with the 

university's policy on promotion and tenure that evaluates faculty based on research, 

teaching, and service. The dean uses language such as active scholars, effective 

classroom teachers, service to the community and outreach to the community—this latter 

component is more specific than the university's policy. More importantly, is the 
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descriptive language ascribed to teachers. That is, the dean values "effective" teachers; 

he does not use the language of and thereby, "efficient." His measure of efficiency 

consists of effectively using human capital talent in the classroom. This formation is 

perhaps not surprising coming from a unit that is much more aligned with the general 

education function, and, thereby, perceived to be undervalued, less prestigious, and less 

powerful in the university environment. He could talk about efficiency in quantitative 

terms particularly for teaching, because his College generates so many student credit 

hours, histead, he focuses on effective teaching. The dean indicated that he uses various 

instruments to assess student input such as surveys, exit interviews, and an annual 

evaluation of every department. 

"There are different measures of productivity. One measure is the 
effective use of faculty talent. Is faculty active as scholars? Are they 
effective as classroom teachers? Are they participating in the Department 
and College's larger mission of service to the community, and in general 
outreach? Are they using their budgets effectively? Are they using them 
wisely? Are they receiving positive feedback from graduate students, 
undergraduate students? Is staff reasonably content? These are all 
factors." 

The dean also conceives, much like the provost, of quality synonymous to productivity, 

but in this case it relates to teaching undergraduate education. Again, we find deep 

seeded assumptions about prestige such as national rankings, awards and recognition. 

When it comes to research, not surprisingly, in the College of Humanities, external 

funding does not seem to be a very important factor in unit productivity. The reason is 

simple, "external funding is not readily available." As a result the dean does not use that 

as a criterion for assessing productivity. 
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The dean's response for which units he beheved had potential is an interesting one 

because it captures the essence of market segmentation and comparative advantage in the 

field of microeconomics, although the dean does not use economic jargon to describe 

what is going on. That is, he describes one unit as having potential to be a nationally 

ranked department because it has decided where its comparative advantage exists in the 

university marketplace. More importantly, it is cognizant of such advantage and is 

actively expending resources to improve on its advantage and solidify such advantage for 

the purpose of increasing national rankings. That is the implicit goal. On the other hand, 

the dean describes another unit that cannot decide where its comparative advantage rests 

or at least is not ready to actively pursue its advantage without offloading other functions 

within the unit. 

"I think the Department [Language] has the potential to become a top ten 
department, within the next 10 years probably a top 20 department within 
the next five years simply because of the quality of the faculty that's been 
hired in the past ten years. And the focus of the department, it's under 
very capable leadership, of the department head. They've been able to 
focus on what they want to do and what they want to do well, and then 
they have hired accordingly, to bring people who are not senior faculty, but 
junior faculty, and associate professors who are real dynamos—so really 
focused and really good at what they can do. I think the ["Humanities] 
Department, if it were able to decide, among the many things that they do, 
and what they really want to become excellent, truly excellent, they could 
become a top 20 department, but that remains to be seen." 

The dean of education did not define productivity specifically but did provide 

some productivity measures that are again based on deep seeded assumptions of 

productivity such as, national rankings through US News and World Report, publications, 

national and international reputation, reputation in the school districts, faculty 
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recognition, faculty editorial involvement for major journals and major foundations, and 

fundraising. Most of these had little to do with quantity. Also, he mentioned some 

general areas as to how he conceives of productivity. For example, the dean believed that 

productivity could be thought of in terms of economics and student enrollment. When 

describing the economics of the college he spoke directly to grants and contracts as a 

measure of productivity—departments that were generating revenue for the College. In 

the case of enrollment he spoke to the diversity and selectivity of his college and how it 

both helps and hurts the college as a measure of productivity for the college as a whole. 

So again, we find that a productive unit is one of high quality. Hence, productive units 

equal high quality units. 

"If you're talking about economics, that's one level of productivity in 
which departments or the college will get more funds than the State 
allocation. And the way that occurs would be through grants and 
contracts, in particular. In the College of Education, there are [several] 
departments, and one of the departments, the entire time I was the dean, 
was the most active and the most successful in obtaining external funding. 
And that was the Department of ["Education"]. So you are looking at it 
fi-om external funding that are beyond the state monies that help the faculty 
members do their research, that supported graduate students, almost with 
full funding, doing their graduate work that helped the faculty members in 
their own travel, and it helped them in terms of their publications and 
presentations around the country. Those monies that they generated had 
multiple effects on the way in which they did their job, and therefore, the 
money part was high productivity and, and how that resulted in them 
performing their duties, taking care of their students, advancing their 
careers, was another high productivity area. 

Another level of productivity would be student enrollment. Although in 
this university, or at least while I was the dean, perhaps the best way to say 
it—the money didn't follow the students. So, when you look at what we 
had in terms of our undergraduate population, it was approximately 800, 
and the graduate population approximately 800, the college as a whole, 
was among colleges on campus in that particular regards." 
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The dean's response is really divergent from the other respondents. He has a solid grasp 

on how money is generated in his college, yet, he astutely points out that the money 

generated in his college by way of student credit hours is not commensurate with how his 

college is funded, hi short, his college does not reap the financial rewards generated from 

high generation of student credit hours. Moreover, he is keenly aware that generating 

external monies is a productive activity that generates productive outcomes for students 

and faculty, hi addition, much like the dean of humanities, the dean of education points 

to an important factor in the resource allocation formulae that both are aware of, that is, 

both colleges serve a tremendous general education purpose providing "cheap 

instruction" with no corresponding economic or other return to such investment or 

service. 

On the one hand, the dean celebrates the fact that his college is very diverse in 

gender, ethnicity, socio-economic status (SES), and the like. On the other hand he 

describes his diverse college as incurring a penalty for having such a diverse, and above 

all, high numbers of low SES student body. It is celebrated when the central 

administration needs to cite diversity, usually that translates into getting "patted on the 

back." However, that does not translate into resources in recognition for the contribution 

and the need that such student body demands. The dean succinctly describes his college 

as the college that "helps the coloring of the University," and how that affects his 

resource allocation opportunities. To sum it up in his words, . .our students are from, in 

some instances, lower class, and low SES.. .the College is low SES within the University, 
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and, that poses certain kinds of problems. What I mean by that is, in terms of our budget 

as compared to other people's budget, State budget." This reality of educating a very 

diverse student body, specifically low SES, and drawing the parallel to being a low SES 

college with respect to other colleges' budget is powerful and supports the 

critical/political framework. Moreover, this conception points to a very important fact: 

this is the only dean who makes this very important connection between serving a diverse 

student body and the relative lack of resources that follows. 

This situation and a pejorative view of colleges of education served as the impetus 

for the dean to begin a capital campaign to raise external monies. That campaign became 

a measure of productivity—ability to fundraise or "friend-raise" as the dean put it. That 

campaign was successful by raising $10 M from zero when he became dean of the 

college. The success of the campaign was corroborated by the president by making 

mention that the College had succeeded in raising external monies. 

Productivity was synonymous with high quality in that departments that were 

highly recognized and produced quality publications were of high quality. Of interest was 

how he mentioned that certain departments meet some but not all the criteria of high 

quality (i.e., productivity in many respects) because they are not bringing in much 

external monies but they are the best in taking care of their students "...so the tradeoff 

might be, might be equal in that regard. If you, in fact, students are your main thing, as 

opposed to the buck." 

The way the dean was able to infuse resources into the college was by infusing 

resources into faculty positions. He was able to successfully reallocate lines and 
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resources for the purpose of bringing in new and sometimes younger faculty to aid in 

transforming what he called a "cottage industry" into the information age economy. Even 

with the reallocation of resources it was very difficult to compete in the marketplace for 

new faculty because competitors offered better "packages" that included start-up monies, 

space, graduate assistants, and research money. 

The dean of agriculture also conceives of productivity as a construct that consists 

of grants and contracts, membership to the National Academy of Sciences, and quickly 

moves to the concept of comparative advantage much like the dean of humanities pointed 

out. For example, he points out that his college has a comparative advantage in irrigation 

science and plant genomics. Again, the dean focuses on quality. He also points out that 

he is cognizant of the fact that there is a danger in simply measuring productivity and 

quality in terms of an "input model as opposed to an output model." That is, he makes 

key distinctions about the differences that exist in each department's input/output model 

and comprehensively describes how it is inherently difficult to capture outputs between 

various departments. But he neither mentions nor alludes to investing state dollars in his 

calculations to generate research grants. 

"I shared with you that our Plant Sciences department, those guys operate 
on half a million dollars of faculty member per year, in extra mural grants, 
and that's fi-om the National Science Foundation. . . they are very good at 
that. But the key is, is that's what it takes to have a successful program in 
Plant Genomics. I'm a biochemist....it took in the neighborhood of a 
hundred to a hundred and fifty thousand dollars a year to run my lab. Now, 
the output was what I published, where my students went, and all this sort 
of stuff....an agricultural economist...they can work on a research budget 
of let's say....$20,000 bucks a year...The inputs are easy to quantitate--
dollars in. The harder part is to quantitate what comes out. 'Cause yet 
what comes out is what counts. 
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We do it at the University level, we do it at the college level, we do it, we 
do it all the way through. And it's OK, but I think it's OK only if you 
always remember that it's an input—not an output model. So again, you 
know, as you go into University Administration, make dam sure you 
measure what's coming out, and say to yourself, well, you know, that guy 
needs so much coming in to have this much coming out. And he needs 
more funds~we need to work like hell to make sure he gets more. Don't 
evaluate them just based on the number of grants you get, because again, it 
just takes more money. I shouldn't say more grants...the value of your 
grants, I guess would be the best way to put it. We try to balance it as best 
we can, and lots of times it's a little harder to do because the output is not 
always a smooth linear model." 

The dean of agriculture infused resources into faculty lines much like the dean of 

education. He directed resources into faculty lines, start-up monies, space and "all the 

necessary stuff it took to really recruit [and retain] some of the very, very best people", 

principally in the plant sciences. However, he did not talk strategically in the same way 

as the dean of the college of education, relating characteristics of his college and to the 

allocations of state monies they received. 

University and External World 

It was important to assess how decision makers with budget authority perceive the 

university's external relationships. Of particular interest is how the respondent 

characterized the relationship between the university and the external world. In general 

the responses ranged from good to bad. In the case of the deans, the relationships 

appeared to be much better due to the fact that they self-selected who they interacted 

with. And, per their own admission, they self-selected and interacted with friends of the 
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college. The dean of the College of Humanities stands out as someone who is much more 

aware of the responsibility the university has to its community. He believes his college 

has a strong mission to "develop the programs and outreach efforts" for the community 

"in whose midst we live." 

The president believed the relationships to be "excellent" and "very poor" in some 

cases. The relationship appears great with friends of the university and not so great with 

the critics of the university. The reasons vary from friends that are quite aware of what 

the university does and how it functions to the critics that continually have the university 

under a microscope because it is the largest public employer in town. 

"I think it was excellent in terms of alumni, in terms of those individuals 
and foundations who were involved in the professional world, and knew 
what the quality of the University was. I think that, that there was nothing 
but positive results from that relationship with—from that part of the 
external world. The relationship with the community and the city and the 
media, in my opinion, was extremely poor." 

The president continues to describe an administration that is constantly under the 

microscope and does not benefit from being the largest public employer in town. He 

describes a university that is reactive to its community critics and takes on a risk aversive 

identity. This could be a general phenomenon of research one xmiversities or simply a 

phenomenon that is symptomatic of this particular administration. 

"And so that's kind of that scrutiny I think works against the university, 
and can have the effects of making educational leaders think twice, before 
the launch into either a controversial or partially risky decisions." 
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However, when asked about the relationship he had with the university community and 

community at large he indicated that he had great relationships with those who 

understood and were in-step with the mission of a research one university. He indicated 

that it was very good, especially in the business circles. He was part of the business elite-

-"the Breakfast Club, which is, uh, a gathering of businessmen that gather, that get 

together every, I don't know, about once a week, uh, for breakfast. Moreover, he stated 

that he was a member of very large and powerful not for profits that drive economic 

development and economic development interests. He describes his fellow members as 

"movers and shakers" of the community (i.e., prominent business people, and the local 

and regional economic development groups, prominent business and politically 

influential organizations. Membership also included the respective alumni foundation 

and others. 

When asked about the influence of such memberships—organizations, individuals, 

and the like he was careful to point out that they were only one input for decision-making 

and there were others such as the Faculty Senate. He pointed out that he believed that the 

Faculty Senate was actually a powerful and influential constituency even if the Senate did 

not believe the same. As a result, he believed that the Faculty Senate, alumni, and people 

he associated with were the primary influence on decision-making. One could gather that 

the "business elite" had influence given the frequency of their meetings. 

The president believed that faculty and the administration (i.e., president's 

cabinet) decide what the university produces, and the private sector plays a supporting 
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role. The president plays a very important role in bringing everyone together—and 

ultimately what the direction will be. 

"Well, ultimately there's no single individual that does that. It clearly has 
to be a partnership that consists of faculty representation and certainly the 
leadership in an institution, and by leadership I mean the president, the 
vice-president, and certainly the deans. The board is a critical factor in 
determining what an institution is going to accomplish and what it's not 
going to accomplish. So it has to be the partnership. The president's role 
is to try to bring all those varying constituencies together, and to make 
recommendations as to where the institution should go, taking all those 
things into account." 

As far as students are concerned, he believed that they were marginally powerful—only in 

matters of student affairs because they were a constituency group that was served. Insofar 

as units, he believed that the College of Business, College of Engineering, and the 

College of Sciences were powerful. The College of Business was the only powerful unit 

that was not characterized as a high quality unit. This is a significant finding because this 

college neither fits the definition the president provided of productivity or quality nor the 

definition of other key decision makers. That is, high productivity equals high quality. 

So here we have a college that does not meet that definition, yet is seen as very powerful. 

This finding is consistent with Resource Dependency Theory and consistent with 

critical/political theory. As both theories suggest, powerful units are more closely 

aligned with external funding agencies and are comprised of few minorities and women. 

This college is aligned with the corporate sector and leverages power through its business 

relations. Also, this college has low numbers of minorities and women, particularly, in 

certain disciplines. Moreover, such close ties with the business sector afford it power 
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internally, leveraged by the key alignments externally that is also consistent with 

Slaughter & Leslie's findings (1997). 

The provost, on the other hand, spent much more time describing the university's 

relationship with the community as great, centered on respective academic units 

complying with their legally mandated function per the University's charter (i.e., 

"outreach, public education, the general public education, transferring technology from 

the laboratory, and, and fi-om the experimental stage out into the uh, community"). 

Moreover, the provost characterized his relationship with the community as a good one 

because he was involved with certain constituencies and "friends" of the university-

much like the president. 

"I think it was a good relationship. I worked very hard through the, RI 
Foundation. I had a kind of twice, monthly, breakfast with members of the 
community that Foundation people, fi"om their long list of people who 
were friends of the University or should be fnends of the University. We 
would have these breakfast meetings twice a month with 15, 12 to 15 
members of the community, both here and in ["Metro"], more so in ["My 
Region"] than the ["Metro"] area. And I would spend my time after the 
meal, maybe 15 or 20 minutes, summarizing a number of, outstanding 
areas in the University: things that we were doing, and I was pretty sure 
they wouldn't know about. And then of covirse, always an appeal for their 
help in the political arena. During the 90s, we, (laugh) seemed to have a 
lot of trouble and it looks like we still do." 

The provost talks about similar important external constituencies as the 

president but succinctly lists them. However, he points out that the state 

legislature tops the list. The list consists of the state legislature, the Board of 

Regents, the alumni and the general public, the federal government, and the 

private donors. The provost provides an excellent and comprehensive view as to 
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how he beUeves the university generates revenue, functions and the juxtaposition 

of the two. 

"There are several important key external constituencies. I'd have 
to start with the Legislature because it provided the bedrock, the 
foundation for everything that went on. The other money, about a 
third of that $1 B was grant funds, and, you wouldn't get grant 
funds if you didn't have, you know, the basic activities of a 
University and then, a substantial amount of money that came in 
the form of gifts and scholarships and so on, and you wouldn't 
have that either without that foundation. And I would say next of 
course is the ["Governing Board"]—the governing body that has no 
money so, it was necessary always to keep them happy.. ..The other 
very important constituency out there is the alumni and the general 
public. You can work your magic with the Regents and work 
diligently with legislators. But if it's clear to the legislators that 
you don't have voters on your side, if you don't have alumni and 
parents that are proud and happy with the educational successes of 
the University then, it's a deep pit of trouble that you get into. So 
that's probably an area of great delicacy and requires constant 
attention." 

The donors are an interesting external funding constituency because, according to the 

provost, the private donations look impressive to the community and others; however, the 

university and the college where the monies were donated still have budgetary 

commitments that are non-discretionary in nature. However, donations are important 

because they help in maximizing any given college's prestige, and hence, the university's 

prestige. This is an important finding given that the money will be used as a prestige 

enhancer because this kind of money is taken into account in the generation of indices for 

national rankings such as the US News & World Report. 

"Also, donors. As you well know we got several very large donors to the 
University. It's hard to make a campus-wide impact from a donor that 
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wants to give his money entirely to the Law College. It does not relieve 
any of the budgetary commitments to the Law College and it does kind of 
distort the picture, but at least it provides us with an opportunity of 
developing a Law College with a national reputation." 

It was important to learn more and assess how single donors, when making 

contributions, form or generate any kind of qui pro quo expectations of influence, with 

respect to their contribution, to the college they make the contribution to. Also, it is 

important to leam if such expectations are explicit or implicit. In resource dependency 

theory, there exists the expectation that a private donor will receive some kind of return 

on such contribution. Therefore, it was important to tease this out further. The provost's 

response was insightful in learning how it actually works. 

"Well, I think that, that any major donor is sophisticated enough to know 
that they're not going to be able to direct the kinds of courses that are 
taught or the faculty that are hired.. .that is never a part of the gift letter as 
we call it, but, you know, let's be honest, I mean, someone that gives 10 or 
$12 M to a college is going to have some influence. And they're also 
intelligent enough to know that they have to wield that influence subtly 
and carefully. But the bottom line is the faculty really determines the 
academic programs and the nature of research and so on. If someone 
wanted to give the University lots of money to study parapsychology or 
little green men or something it's going to get turned down. We just 
wouldn't accept money with any legal commitments about the nature of 
the academic pursuits." 

Moreover, the provost made it very clear that the faculty decide what is going to be 

produced at the university. It is faculty who "drive[s] the curricula and the, and certainly 

that drive the areas of, uh, scholarly investigation." However, he clearly acknowledges in 

a tongue and cheek fashion that donors do, in fact, expect something in return for their 

money. Particularly, if it is big money. This finding is significant and consistent with 
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Resource Dependency Theory in that he who pays the piper can and does, in fact, call the 

tune. As a result, this exchange between donor and benefactor is not explicit but well 

understood implicitly—an implicit social contract between the two parties. 

With respect to power, the provost's response was an interesting one: it is in 

alignment and supports Bolman and Deal's (1986) key assumptions within the political 

framework of resource allocation. That is, organizational goals and decisions emerge 

from ongoing processes of bargaining, negotiation, and jockeying for position among 

individuals or groups. The provost points out that individuals and their personalities play 

an essential role in influencing the president and the provost. Again, the provost 

ultimately believes that power is generated through quality and adds vision that can catch 

the attention of a key decision maker like himself That is, high quality and vision 

generates power. 

"Well, it's interesting, but, at that level, personalities begin to play a very 
big role in getting the ear of the Provost or the President. And I don't 
mean just if they're, you know, buddies or something like that. But it's the 
vision and devotion to quality that attracts the attention of the central 
administrators. And there the focus will shift a little bit based on the 
department head or the dean that's determined to elevate his or her 
program to the highest levels in the nation. And they're doing it cleverly 
and with clever recruiting and design of new exciting avenues for 
investigation and education. So, I would say that what determines power 
in that case is, the creative abilities, and the ability to communicate those 
expectations and view of the future, communicate those effectively with 
central administration." 

The dean of science believes that external relationships are very good. He is 

quick to point out that the federal legislature is a very good relationship. This is a very 

different set of constituencies he looks to than do the other administrators. He also 
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believes that the relationship with K-12 is very good because the college is creating a 

stronger bond with the school districts with respect to the science and mathematics 

courses taught in the schools. The college is "highly respected by big industry in town, 

the high-tech industry in town." hidustry has an eye towards the college creating 

technology transfer and is influential through some big firms in town led by some big 

names in town. 

With respect to power, the dean believes that the highly productive and of high 

quality department ["Highly Ranked"] is the most powerful department in his college. Its 

power is realized from and permeates throughout the university because they are "very 

good, but also because they bring in so much money." Because they bring in so much 

money and they are called upon to cross-subsidize many other functions of the university, 

the department is not always happy for doing so. The dean's description of the 

relationship of departmental power and money brought in are best summarized in his own 

words. 

"Their whole thing gets all torqued, because all the money that comes into 
the college, which brings in about half of all the money that comes into the 
University, so you can just imagine how torqued they are." 

The dean of humanities believes in general that the relationship between the 

university and the external world is "pretty good." It is interesting that he immediately 

points out that the best relationships, not surprisingly, exist between university fund 

providers, particularly in the area of the sciences. What is critical and of significance is 

that the worst relationships seem to exist in the community and do not seem to be getting 
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any better. More importantly, he points to a historical fact that the university and the 

community where it resides have a stressed relationship, particularly as it relates to its 

largest minority. This response is consistent with the president's belief that the 

relationships with friends of the university are great and that they are poor with the 

critics; however, unlike the president, the dean alludes to a historical context that may 

explain why the university has a strained relationship in the community it resides. 

"I think the university probably has a pretty good, credible, maybe even 
excellent relationship, in terms of government, agencies, and private 
foundations, in the area of science, technology, medical school, bio
medical research, some areas of engineering. I don't think it has a 
particularly strong or credible record in other areas. And in terms of, 
talking about the external world in general, I don't think that. I think the 
university's role has been historically questioned within its community, 
which is, predominantly, Hispanic, Chicano. And I don't think that 
relationship is getting any better." 

The dean of humanities gives an excellent description of how the interaction 

among his colleagues might suggest a disparity in university resource allocation. He 

points to the administration's inability to bring together the various colleges and various 

interests in a coordinated way. These facts as he suggest points to a significant finding 

within the structure of a public research university. That is, he has a grasp of the various 

types of competitors for funding in the university structure: the traditional academic units 

vs. the professional units. He seems to believe that it is unfortunate that within this 

competitive framework, no seemingly, good faith effort is exercised by upper 

administration to bring the various competitors for some unified institutional goals. This 

points to some very important questions with respect to bureaucracies and complex 
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organizations like higher education institutions. That is, who benefits from this "divide 

and conquer" framework? Who benefits from information asymmetries in this seemingly 

perverse competitive model? Who pays the price given this structure? How does 

undergraduate education fare in this structure if the units who win out under this model 

do not serve a critical undergraduate function? And finally, who should pay? The dean's 

comments generate quite a bit of additional questions that are outside the scope of this 

study. 

"I think it's a loose confederation of colleges and auxiliary units that at 
times seem to have a very tenuous relationship among us. I think this is 
particularly true for the non liberal arts colleges, and those I would identify 
as the sciences, the humanities, the fine arts, and the social and behavioral 
sciences. I think there's a whole 'nother sphere out there called the 
professional colleges, and it's just very little, sometimes, seeming common 
ground, and I think that's the nature of a Research I university, and it's a 
regretful...and I regret saying that, but I see the sometimes that central 
administrators fail to bring together those disparate parts in a way that's 
ftinctioning in a harmonious whole to bring together those disparate parts 
in a way that's functioning in a harmonious whole. And so there's great 
discrepancy then, in the allocation of resources across the University, 
consequently." 

According to the dean of education, the relationship with the state legislature was 

"tenuous... they did not respect at all the, the research mission of the University." And 

the relationship with private donors was "great." Important constituencies consistent of 

the Board of Regents, alumni, governor's office, state department of education, the K-12 

system, special interest groups in town, and students. 

The dean of agriculture characterizes power in a very descriptive way, but it all 

comes down to power being "about individual power." However, he also describes a 
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process that exists in his college that follows the rational/political framework as far as 

who ultimately makes allocation decisions. 

"Well, in most instances, people would have to be on certain committees, 
and, or they would be a part of the group, like the department heads group. 
Where, it wouldn't be so much as, it would be more of a negotiation; they 
would be in a position to negotiate in regards to the reallocation of 
resources. Some faculty members, individual faculty members, are not on 
committees and all, not in a position to negotiate with the dean or with a 
committee, unless they're on the committee, and/or they work through 
their department head, and/or the committees themselves. And it is 
absolutely imperative that the committee structure exists, because that's 
where a lot of decisions are made. 

It resonated loudly when the dean spoke about his belief that the college and the 

university should operate more like a business for greater effectiveness and greater public 

support. He expresses concerns over not having paid more attention to the needs of the 

"customer." His concerns were warranted because that explains why, as the president and 

provost noted, the University finally infused monies into the general 

education/undergraduate function. They infused these monies because the client (e.g., 

students, their parents, and others) expressed concerned about the quality of what they 

were buying—undergraduate education. 

"Your success as a business depends upon being able to charge a fair profit 
for a high quality product that everybody wants to buy. And so you 
flourish and everything goes along. A public university has to reach out to 
customers and say, hey, we have a great product, are you willing to buy it, 
are you willing to pay tuition? And at the same time, are you willing to 
say to your elected officials, hey, that's a good place to go, to the 
University, you really need to support them, or I am not going to vote for 
you. And there is where, in public education right now, I think we're going 
through a big-time transition. And I think that had we, perhaps, over the 
years, followed that idea of the customer a little more carefully, we might 
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not be in the situation that we find ourselves in, where we said, what 
happened to our public support?" 

Interestingly enough, among the rhetoric of the president and the provost, the University 

has not practiced "quality" principles when delivering a high-level, high-quality level of 

instruction for its general education function. Instead, most of the high-level and high-

quality behaviors have been practiced at the graduate level, relating to prestige and 

external fiinding. 

Diversitv 

It is critical to assess diversity and the extent to which a decision maker with 

budget authority infuses money into diversity initiatives or the extent diversity initiatives 

are linked with financial capital. There were varying approaches to diversity and money 

anywhere to not linking any monies due to a belief that good policy would address 

diversity initiatives to directly linking resources to such initiatives. 

The president is on the extreme point of not linking monies explicitly to diversity 

initiatives. This, indeed, is ironic because usually a president leads an institution in 

policy-setting initiatives that supposedly will lead the University in some positive 

direction. He believed that diversity initiatives could be realized through policy. More 

importantly, it is inconceivable that any such initiatives can have any type of success 

without some type of policy analysis designed to determine whether or not monies or 

additional monies are required to carry out the purported initiatives within any given 

policies. This is a significant finding because it suggests that such diversity initiatives. 
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first of all, are sufficient, not necessarily effective, and neither existing monies nor 

additional monies are required. 

"Well, we made an attempt to add to diversity through the regular policies 
that we had. We didn't divert special resources for diversity issues, but we 
tried to build policies that assured that the resources that were made 
available were linked to diversity. For example, the evaluation process 
that we had for the hiring of deans in the various colleges specifies that 
their evaluation would be on the basis of diversity. So that's not a direct 
link to resource allocation, but it certainly had an effect." 

However, the policy and the mechanism used to achieve diversity initiatives had no 

consequences embedded in the policy. In fact, it was heavily weighted on process and not 

outcomes by creating new entities that were concerned with diversity initiatives. 

"I, we, established a couple of extra councils that went above and beyond 
what you would normally find within the university for diversity purposes. 
One was university-wide." 

During the president's tenure he shifted responsibility and cost centers for diversity to the 

academic units—a resource allocation shift fi-om a highly centralized one to a 

decentralized one with no apparent focus on outcomes. Again, this appears to be a 

process-centered approach rather than an outcomes-based approach. And it involved 

eliminating offices related to minority student issues. This is a significant and a rather 

peculiar finding given the president's minority status. First, the president believed that he 

was the only one that could take on such a controversial task of dismantling an effective 

student affairs program designed to ensure academic success of minority students, 

particularly, disadvantaged minority students because he is a minority. This finding is 

suggests a phenomenon that should be explored fiirther because it hinges on 
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understanding why a minority senior administrator would have a sense of obligation to 

eliminate a program that is focused on academic outcomes for minority students. Second, 

the president believed that by shifting the responsibiUty from the university as a whole for 

minority students' academic success to the respective academic units without any 

additional incentives or resources appears negligent at best. Third, in so doing, expecting 

the colleges to pony up the additional resources to ensure academic success without any 

of the original allocated resources to the program that was dismantled would have had the 

effect of stressing the colleges even further. Fourth, it did not appear that he and/or his 

administration considered the academic success of minority students an imperative by not 

creating "real" and feasible expectations of colleges and attainable outcomes of the same. 

Unfortunately, what is missing from the former president's responses is any mention of 

successes as a result of his policy choices, even after probed further. What is more, he 

actually cut the diversity centers across campus and diffused their activities and 

responsibilities. 

"Within the institution, I don't recall that it added resources, but it shifted 
some resources, when I gave the responsibility for diversity success of 
minority students through the years, academic units, specifically the 
colleges, rather than having it centered on the office of student affairs. It 
was a very controversial move, but I felt that because I was a minority, I 
was about the only one that could do that. And so I dismantled the office 
that used to center on academic success for students and charged each of 
the colleges with establishing their own diversity success units, and so I 
guess that each of the colleges then would. I don't recall specifically now, 
but I guess that the expectation was that the colleges themselves would put 
some of their resources into that activity." 
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The provost follows a similar pattern to the president; however, he cites an 

important time during his tenure where there were explicit links between diversity 

initiatives and resources. Moreover, he describes the way the university intended to 

diversify and retain its faculty. It appears that an unwritten policy is the way to go to 

circumvent any legal consequences of any policy that can be construed as adverse in 

nature to any one group. Unfortunately, this policy of noncommittal can also be viewed 

as just that-noncommittal to initiatives actively recruiting and retaining minority and 

women faculty. Such ambiguity is described as a good thing by the provost, but in 

reality, it may appear as a policy of indifference to diversifying the academic ranks. 

"...you don't write up a formal program in that regard [recruitment and 
hiring of minority and women faculty in various departments], and you 
just let your deans, department heads know that we can always find the 
money both to recruit and to retain our outstanding faculty, and that 
includes minority faculty." 

For the dean of science, diversity and his approach can be summed up rather 

succinctly. He is against any diversity czar and believes that the responsibility for 

diversity, specifically, hiring diversity should rest with everyone and not the central 

administration. Moreover, he believes in targeting diversity and not creating diversity 

policies to do so like the president suggested. He is "interested in targeting targets and 

not creating huge programs about this and that and the other, but just looking around, 

that's the fastest way you can change things." More importantly, he believes "we don't 

need big programs, we just need to go and do it." That about sums it up. 
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The dean of humanities on the other hand hnked resources to diversity "very, very 

directly." He is a seasoned dean and expects an aggressive approach to recruiting and 

retaining diverse faculty—defined as "members of U.S., underrepresented minority 

groups, and particularly Latinos. Unlike the president, he does believe in directly linking 

resources to diversity initiatives for hiring and recruiting diverse faculty per his 

definition. The fact that he defined diversity in a specific way suggests an acute 

awareness of the issues surrounding social reproduction and other theoretical 

underpinnings surrounding hiring and retaining faculty. His links are rather fascinating in 

that he not only expects his faculty to comply with his agenda on diversifying his college 

but indicates that if faculty are not in compliance with his agenda there are consequences. 

This approach is surely emblematic of an outcomes centered approach. 

"I have ratcheted it up—the linkages between the distribution of resources 
from the dean's level to diversity. For example, in the recruitment and 
retention of a diverse faculty, departments will not hire for the next five 
years while I'm dean unless they can demonstrate to me that they have a 
credible aggressive, good faith, recruitment plan to bring a diverse faculty 
to this campus, and retain what few diverse faculty we have. So it's a very 
direct correlation. And in my address to the college all college meetings 
about a month ago, I was very explicit, and I also told departments that, 
I'm creating a post doc program, I'm creating a graduate fellowship 
program, and those are targeted for diverse populations, and if departments 
want to receive those resources from the college, they have to line up on 
my diversity agenda, the ones that do not, they're gonna be left out." 

The dean of education links resources to diversity as much as possible through 

new faculty lines. That is, he tries to assure that the search committee is going to solicit a 

diverse pool of competitive applicants. However, even the dean recognizes that he cannot 

guarantee diverse results. So, in effect, he feels that he is hamstrung by the hiring process 
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put in place. In addition, he feels that the minority faculty that exists on these search 

committees is small to begin with, and might not have the same interests in hiring a 

diverse faculty member in mind. So, the end result of linking resources to diversity 

initiatives might yield an undesirable result with respect to diversity. Moreover, what is 

missing in the dean's response is any mention of any effective strategy has been 

employed or could be employed to achieve greater diversity results. 

"When you get down to how that's done...when you have a dearth of 
minority faculty members, a dean caimot do it by fiat. You want to but 
you can't. The dean can't run the search, particularly if the person's gonna 
have the final say-so. In fact, what the dean can basically do is just not 
approve anything that doesn't come back looking as though people have 
done what they needed to do to come up with a diverse pool—which is 
where you start. And then come up with the best candidate for the 
position. I think this whole thing with hiring and diversity is a lot more 
complicated than you want it to be. And if you get people not thinking 
alike on this—it's tough. When I talk about diversity in the college I know 
I'm talking more about diversity in terms of students than I am faculty." 

The dean of agriculture believes in a direct link between resources and diversity 

initiatives. He provides a concrete example of a woman who was hired and retained 

based on criteria that do not usually follow the norm of mostly promoting based on 

research productivity. It is certainly a unique example but one that is illustrative of the 

direct links a dean can make in his own sphere of influence. More importantly, it is the 

only evidence fi'om a dean that makes any kind of linkage to affirmative action. 

"We hired a woman—one phenomenal teacher [that] really worked with 
the students—research program minimal. I had to really hold down and 
say, my God, you know, if I had wanted to hire somebody pushing back 
the fi"ontiers of science in our area, I wouldn't have hired her. I wanted 
somebody that would relate to the students, that would do a good job of 
teaching, a good job of advising, whatever, and she did it. She's now our 
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tenured associate professor, but, man, that was a blooming fight for me all 
the way through this system, and I finally said to a few important people 
around here, hey, it's time to walk your talk." 

Efficiency 

The respondents varied in how they responded to the concept of efficiency 

anywhere to embracing it to overtly mocking the concept itself in a university setting. 

The president believed that the most efficient unit in the university was the 

Graduate College and believed that the main driver for making them an efficient college 

was the loss of state appropriated funding—an external press for scarcity. Moreover, its 

efficiency can be attributed to their division of labor techniques (e.g., the academic units 

handle graduate admissions, scholarships, and the like instead of the Graduate College 

itself). 

"That was one of the most efficient units, and the reason was that they 
pushed a lot of their activities down to the constituents and departments 
rather than trying to insulate the care of admissions and the scholarships 
and all of that kind of thing." 

On the other hand, the provost laughed at the concept of efficiency and academic 

units. He took a long pause and remarked "if there is such a thing." He believed that 

efficiency in higher education is a dicey concept and one that is usually turned into a 

numbers game. The provost simply believed that efficiency is one of many inputs to 

decision-making about a unit. He does suggest it is central to the discussion of 

productivity as well for efficiency is very much related to productivity. 

"Well, efficiency is in general one of a number of measures in the way the 
Administration would respond, say, budgetarily to a unit. So, efficiency 
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gets measured with quahty and, you know, effect on the overall mission 
and importance in connection to the community, and, there are a number 
of measures, and they're in a continuous circle. You can't put them in a 
Verm diagram." 

Moreover, he was very insightful for understanding how the budgetary process works at 

RI. The provost provided a comprehensive view of the process itself, the nature of 

decision-making, and the political implications of membership in the budgetary process. 

Decision-making is carried out through a shared governance structure that is 

heavily slanted toward the academic side and per the provost the "provost chairs that 

group—the provost's vote is a little bigger than everyone else's." Therefore, the process 

begins to look less and less like shared governance in budgetary matters. As for the 

political implications of membership, the provost notes that at the end of the day, the 

decision-making comes down to the president and the two senior vice presidents (the 

provost and the senior vice president for business affairs). Ultimately, "the two senior 

vice presidents made the final budget recommendations and the president tweak[ed] some 

numbers here and there to let us know that he was looking at them. But he trusted his two 

senior vice presidents that the money was going to be spent to meet the objectives that 

were his." 

The provost describes an inner circle of decision makers that are central and key 

to the budgetary needs of the institution. One could describe this small group of 

individuals as a powerful group on campus. This is an important finding, and, per the 

provost's description, that leaves a large segment of the university population out of the 

decision making process. Equally important is who is not included in this elite group of 



161 

decisions makers. It appears that everj'thing is done under the guise of the shared 

governance system—a democratic system. However, the provost believes that "those 

[budgetary] decisions have to be made, as dictatorial as it may sound, by a smaller 

[group] of people because the University is not a democracy." As it turns out, the provost 

describes an extremely hierarchical system of governance and decision making on 

budgetary matters that is consistent with and supports the rational/political approach, 

whereby, a small number of individuals make the decisions in a hierarchical organization. 

A final point of interest was the provost's characterization of the role of the 

president in budgetary matters. He believed that" presidents, however, and unfortunately, 

often think they're budgetary officers and get involved at the kind of detail level that they 

probably should not." He obviously, has a take on the role of the president or at least the 

role the president should not have. It sounded much more like the president should be 

much more of a figure head and not mettle in these very important and powerful matters. 

So it seems that the president does not have real power per the provost's description of 

the role of the president in budgetary matters and would be consistent with Neumann's 

(1995) findings of the role of presidents. 

"In principle the president divests his authority but not responsibility for 
budget activities to the provost. So that in RI and most universities the 
provost, sort of 'chairs' the group, the small group of people that begin to 
look at the needs and then the expected revenues. Then there is a budget 
process, usually begins as soon as you make one year's allocation, you 
begin immediately on the next year, gathering up what the needs are and 
so you look at the needs, first of all, of debt, meeting legislatively 
mandated programs, regently mandated faculty salaries. The group is also 
usually skewed so that the vice president for research, who reports to the 
provost is on the committee, the vice president for Health Sciences, who 
reports on Academic Affairs is on that committee, so, sort of the academic 
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influences begin to be the strongest and begin to outweigh other demands 
at that table. And in my mind, the priorities were first, the undergraduate 
experience, secondly, the research agenda, thirdly, the development of 
people, and then, you know, two other dozen issues that came beyond 
that." 

The dean of humanities readily admits that he is not a manager that looks at 

efficiency measures or some kind of matrix. I wonder if he knows that his colleague in 

the college of science uses a matrix to assess productivity and efficiency? The dean is 

cognizant of his college's financial contribution to the university. He clearly points out 

that his college provides "cheap instruction" through its undergraduate mission in the 

form of adjuncts for many students throughout the university. As a result, he believes 

that his college is the most efficient college in the university—delivering cheap instruction 

by hiring cheap labor in the form of a high number of adjuncts and overburdened graduate 

assistants. He is aware that cheap instruction generates much revenue that his college 

never sees, hence, this is a source of contention. It is important to note that the dean is 

critical of efficiency because he understands that efficiency in his college equals "cheap" 

and that is certainly not good especially in the allocation of resources game. And, as it 

turns out, efficiency is not rewarded in his college. This is an important finding because 

here we have a clear case of a unit being seen as efficient because it minimizes costs 

(delivering cheap instruction) and maximizes revenue (student credit hours) yet it is not 

rewarded for being productive. After all this unit is a highly productive unit as it relates 

to teaching inputs (student credit hours), but not as "productive" as it relates to research 

inputs (securing sizable amounts of external funding). 
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"Well, I'm not a manager, in the sense that I look at efficiency, and 
efficiency measures on some sort of a matrix. And, I'm willing to cut 
people slack in the distribution of resources whether they're human 
resources or monetary resources. But after some time, I want a return on 
those. I want a return, specifically. Let's take the example of diversity. 
I've gone down the road in the past of distributing resources to promote 
diversity based on good faith on the departments who have made genuine 
efforts. I've been disappointed, and so, the efficiency is really going to be 
determined by what I get as a plan before resources are made available to 
departments. Now, we have a huge undergraduate mission in this college. 
We've delivered 20,000 seats in ]freshmen composition, foreign language 
instruction, mainly Spanish, and general education every year to this 
university. And we are the most efficient college here in terms of serving 
freshmen and sophomores, by far. We deliver cheap instruction, 'cause 
we employ large numbers of graduate assistants. That's got to stop, you 
know, we've got to get the resources to adequately compensate and to 
reduce the teaching loads of those graduate students. And not a consequent 
or corresponding return from central administration." 

In short, being efficient is seen as being cheap, not good. 

Another key finding with respect to why the college of humanities might not see 

the resources generated for the university is that the college is not usually at the table 

where university resource allocation decisions are being made as described by the 

provost. That is, the college is not represented at university finance committees, strategic 

planning committees, and other key budgetary decision making committees. Clearly this 

is a disadvantage to the college and one could conclude that the college, definitively, does 

not hold a position of power within the university. 

"I recognize that Humanities, the faculty in humanities, the students in 
humanities, and the dean of humanities as having a relatively minor role to 
play, in terms of setting university priorities, and [the] university's 
strategic plan and behaviorally affecting the behavior of the university in 
terms of distribution of those resources." 
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According to the dean of education, efficiency is, simply put, "getting the biggest 

bang out of a buck." He describes it further by using some economic terms. 

"The unit that is able to, to make whatever resources that they have work 
for them, leverage their resources, get twofers, threefers, you know, of 
their resources, and have a plan for how they're going to increase or 
maximize their resources over time, realizing to some degree that they may 
not be able to depend on the central, unit, central administration, or 
someone to provide them with necessary things." 

According to the dean of agriculture, universities "are not famous for being 

efficient..." However, the dean did sum up rather eloquently, and reminded us as to what 

business we are in, how and why universities and his college are not efficient in the 

traditional sense. We are not efficient like a business because "our principal customer is 

people." Given this description the dean of agriculture much like the dean of humanities 

assert that efficiency is not desirable in the allocation formulae. 

"By and large, people are not efficient to deal with. It isn't like can you 
cut a penny off, making that bloody widget. 'Cause lots of times, you 
know, there will be a student sitting there, and you just need to spend, uh, 
you need to spend another two hours, as opposed to 15 minutes. And it 
makes all the difference in the world. It might make all the difference in 
the world, who knows? I mean, that's the way you got to look at it." 

Chapter Summary 

In the econometric analysis section of this study, income production functions 

were estimated for departments in the fields of Engineering, Physical Science, and Social 

Science for a sample of public, research one universities. Two OlS regression models 

were employed in order to treat instructional faculty FTE. GLM regressions were 

employed for the two models as well in order to test for the effects across fields of 
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science. Methodologically, both models in their treatment of instructional FTE were 

presented in order to assess the convergence of the results and the true specification of the 

^ -y 
production function further exposing any spurious results m R . 

Discussion of the Research Questions and Hypotheses 

What follows is the research questions posed at the beginning of this study and the 

corresponding responses based on the empirical findings. They are as follows: 

Responding to the Research Questions and Hypotheses 

1. Does the relative weight of research productivity exceed that of teaching productivity 

and in the income production function of academic departments in public Research I 

universities? 

hi order to address this research question teaching productivity is disaggregated 

into undergraduate and graduate productivity. Given both Models 1 and 2, there is no 

evidence that research exceeds the relative weight of teaching productivity, histead, it is 

quite clear that for all fields of science the rate of returns for teaching productivity 

measures were greater than the rate of return for research productivity and were 

statistically significant, (see Table 4.10). In both models, Social Science and Physical 

Science consistently show statistically significant returns on teaching productivity. 

However, when teaching productivity is disaggregated there are distinct differences in the 

relative weight within teaching productivity itself That is, in both models. Engineering 

and Physical Science graduate productivity clearly exceeds the weight of undergraduate 
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productivity. Moreover, Social Science shows much more balance in the weights with 

respect to, both, undergraduate and graduate productivity. 

Table 4.10. The Rate of Return to Teaching Productivity versus The Rate of Return to 
Research Productivity by Fields of Science. 

Model 1 Model 2 

% Productivity % Productivity 
Undergrad Graduate Research Undergrad Graduate Research 

Field Engineering 24.3* 45,4**»* 19.8 4.0 16.9* -8.7 
Social Science 32.8*** 34.2*** -0.5 25.0*** 16.1** 1.5 
Physical Science 0.9 29.1** 16.7 -10.5 28.0**** 2.2 

* p<.10; ** p<.05;*** p < .01; **** p < .001. 

2. What is the impact of departmental quality upon the production of departmental 

income in public Research I universities? 

Unit increases in departmental quality exhibited a consistent, positive, and 

statistically significant effect upon the production of departmental income. Departmental 

quality was statistically significant within both models for all fields of science except for 

Engineering in Model 1. hi Model 1 quality yielded the largest returns (45.6%) to 

departmental income in Social Science. It exceeded Physical Science by 17.8% and 

exceeded Engineering by 31%. hi Model 2, quality in Social Science remains relatively 

high but it is now overtaken by Engineering (31.5%) (see Table 4.11). 
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From these results we may conclude that departmental quality does have a 

positive and significant effect upon the production of departmental income irrespective of 

what methodological approach is chosen (i.e., Model 1 or Model 2). In addition, it is 

important to reiterate that quality is a proxy for research. 

Table 4.11. The Rate of Return to Departmental Quality by Fields of Science. 

Model 1 Model 2 

% Quality % Quality 

Field Engineering 14.6 31.5*** 
Social Science 45.6*** 25.2*** 
Physical Science 27.8** 14.8* 

* p<.10; ** p<.05; ****p<.001. 

3. Do structural differences exist between the various academic fields of Engineering, 

Social Science, and Physical Science (Computing and Mathematics was collapsed 

with Physical Science and Life Science was excluded from the analysis altogether)? 

In order to address this research question, it was useful to examine the difference 

of the coefficients between all three fields of science. The rate of return for the joint 

production model of all fields, when Physical Science is the control, suggests that Social 

Science has a adverse effect on departmental earnings (-22.5%). That is, per one unit 
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increase of a social science department it decreases departmental earnings by 22.5%. 

Social Sciences revealed a larger but still negative effect when contrasted with 

Engineering. That is, per one unit increase of a social science department it decreases 

departmental earnings by 39.2%. This result is indicative of the "halo effects" that 

Engineering benefits from in perceived quality above and beyond that of Social Science. 

Moreover, Social Science has a negative and adverse effect on Engineering and Physical 

Science and typically is disadvantaged in the allocation formula bringing to bear beliefs 

of some deans in the exploratory section of this study. 

Table 4.12. Between Field of Science Effects. 

Model 1 Model 2 

Coefficient Difference Coefficient Difference 

Contrast PPhysicalScience ~ PSocialScience -225** -.152* 

P PhysicalScience P Engineering -.070 

P SocialScience P Engineering -.392 ,081 

* p< .01; **p< .001. 

4. How do decision makers conceive of productivity, university and the external world, 

diversity, efficiency?; and 

5. To what extent do these socially constructed concepts converge with the two sets of 

theories? 
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This set of research questions has been addressed in the presentation of the 

quahtative exploration findings. 



170 

CHAPTER 5 

DISCUSSION 

As was shown, how universities are conceived is important in selecting competing 

and sometimes complementing decision-making theories that guide internal resource 

allocation. Although multiple theories of universities as organizations exist, two sets of 

theories proved especially useful for this study of internal resource allocation in public 

research one universities: the first set of theories guided the econometric analysis part of 

this study and the second set of theories helped to frame the exploratory section of this 

study. The first set of theories consisted of the economic theory of the firm and resource 

dependency theory and the second set of theories consisted of rational/political, 

critical/political theories pursued through a social constructivist interpretive lens for the 

exploratory section of this study. 

A study of internal resotirce allocation in public research one universities was 

presented. A mixed design approach was used for this study: an econometric framework 

guided by d'Sylva's (1998) study and a qualitative exploratory firamework guided by 

d'Sylva and Volk's (1995) studies. In the econometric analysis section, the relative rate 

of return universities assigned to teaching productivity and research productivity were 

estimated. In addition, the quality of the work was taken into account in such estimation 

of returns by including a measure of departmental quality from the NRG rankings in the 

model. Specifically, this section examined the relative rate of return universities realized 

from teaching productivity, research productivity, and departmental quality for academic 
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units within fields of science such as Engineering, Social Science, and Physical Science 

and the difference of such returns between the three fields of science. The allocation 

function was modeled by the estimation of the department's income production functions. 

In the exploratory analysis section, personal interviews with university administrators 

were used to vinderstand how decision-makers with budget authority conceived of key 

concepts in making internal resource allocation decisions. Specifically, this section 

explored these key concepts in order to develop an understanding of deeply held beliefs 

of prestige and productivity that are embedded in the thinking of key resource allocators. 

This chapter is organized in the following manner. First, a discussion of the major 

findings will be offered. Second, the implications of the study are presented and 

discussed. Third, suggestions for future and needed research will be presented to 

culminate the chapter and this study. 

Major Findings 

Two major approaches were employed in this study: an econometric approach 

that used quantitative methods such as OLS and GLM regressions and an exploratory 

approach that used a qualitative method (i.e., personal interviews). On the one hand, the 

income production function for departments within the fields of Engineering, Social 

Science, and Physical Science was estimated. On the other hand, key concepts used in 

internal resource allocation by decision makers with budget authority were explored. A 

number of interpretations can be made regarding the effects of the variables measuring 

teaching productivity, research productivity, and departmental quality upon the dependent 
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variable, departmental income, the exploratory observations, and to what degree these 

effects fit the various sets of theories employed in this study. 

Teaching Productivity 

Consistent with d'Sylva's (1998) findings, instruction has not been displaced by 

research as the priority in the allocation function of public research universities. Using a 

different set of data at a more recent time period and a variation of his econometric 

models, greater returns to teaching productivity versus returns to resezirch productivity 

were consistently found across all fields of science. However, the effects across fields of 

science with respect to undergraduate, graduate, and research productivity emerged as an 

important finding. That is, Social Science (32.8%) had the greatest returns to 

undergraduate productivity in Model 1, greater than Engineering (24.3%) and 

substantially greater than Physical Science (.9%). In Model 2, Social Science (25.0%) 

paralleled the relationship, except, in this model, the returns to undergraduate 

productivity were substantially higher than both Engineering (4.0%) and Physical Science 

(-10.5%). This is remarkable, because after controlling for faculty PTE in Model 2, 

Physical Science shows negative returns on teaching productivity. However, returns to 

graduate productivity are high and positive. 

With respect to Volk's (1995) work, these findings support her results in that 

graduate education pays more than imdergraduate education. Furthermore, as was clear 

from the findings in the exploratory section. Colleges with high number of minorities 

and large amounts of undergraduate student credit hours lose out as well. 



So, what pays? Clearly, graduate education pays, quality pays, and Engineering 

pays. Graduate education has a significant research component. Quality is a proxy for 

research. Engineering reaps the benefits of "halo effects." Moreover, Social Science, the 

unit that has the largest returns to undergraduate education is the one that is treated the 

worst in the institutional allocation. 

So how do these results converge with the alternative theoretical fi-ameworks used 

in this study? As was reported in chapter 1, during the years between 1988 and 1999 

tuition and fees and private gifts, grants and contracts increased dramatically in order to 

offset the decreases in state appropriations with tuition and fees leading the way. 

Consequently, public research universities came to rely more heavily on student tuition 

and fee revenues as the rate of state support declined. As students became a more critical 

resource provider, a concomitant upward shift in the level of faculty attention towards 

student instruction was expected. However, this would only occur if the increased 

resources from students were being allocated to the departments as departmental teaching 

productivity rose. An alternative hypothesis, derived from the Theory of the Not-for-

Profit Firm (James, 1990), suggested utility maximization was what drove the allocation 

of resources, and that undergraduate education only entered into the utility function of 

faculty to the degree that the profits that were generated from it could be transferred to 

support more desirable endeavors such as research. Although undergraduate students 

became a critical resource provider, as a group, they have yet to realize any sizable 

influence over internal resource allocation. 
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The results have shown clearly that teaching does matter within the departments' 

revenue production function when aggregated by field type. Therefore, by the transitive 

property, teaching also matters within the institution's allocation fimction. Specifically, 

undergraduate teaching matters, having yielded a consistently positive effect upon the 

production of departmental income across fields of science. These results support the 

resource dependency perspective that teaching is rewarded because resource shares from 

students and the state are great in relative magnitude. 

Engineering and Physical Science were getting significantly less return from the 

institution for teaching undergraduates, and in the case of Physical Science, negative 

returns. This result supports the theory of the firm hypothesis that profit-making 

undergraduate instruction increasingly is being "taxed," presumably to support other loss 

making endeavors that yield greater utility to institutional decision-makers. As suggested 

by the theory of the firm, those endeavors that yield greater utility may be graduate 

instruction and departmental quality. The results support this notion as the rates of returns 

for graduate instruction across all levels are statistically significant and fairly large. 

Furthermore, the rate of return to departmental quality is more pronounced in Social 

Science and Physical Science and is statistically nonsignificant in Engineering. 

These results suggested that for some fields, particularly Engineering and Physical 

Science, undergraduate instruction, though still important in the revenue production 

function of departments, was increasingly being "taxed". As the "return" to 

undergraduate instruction diminished, the "return" to graduate instruction and 

departmental quality has increased, at least in some cases. Undergraduate instruction, 



175 

therefore, may have cross-subsidized graduate instruction and activities that promoted 

department quality, such as research. Evidence was found to support the argument that 

undergraduate instruction was being used to cross-subsidize research directly. The 

between field effects clearly showed that social sciences that was large in undergraduate 

students cross-subsidizes the physical sciences that was large in graduate students. 

Research Productivity 

The effect of teaching productivity on departmental earnings was greater than the 

effect of research productivity for all fields of science. However, this does not suggest 

that research was not important. Although the returns to research productivity were 

statistically insignificant across all fields of science, the direction and magnitude with 

respect to Model 1 and Model 2 are of importance, hi Model 1, Social Science (-0.5%) 

shows a small negative return to departmental earnings and remains small in Model 2. 

However, this is an important finding because it suggests that, when controlling for FTE 

in the model. Social Science (1.5%) shows a positive return to departmental earnings. 

The converse is true for Engineering. That is, in Model 1, Engineering shows a positive 

(19.8%) return to departmental income and in Model 2 it shows a negative return (-8.7%). 

This suggests that Engineering, when controlling for instructional FTE in the model, is 

not generating large amounts of external funding, particularly because it shows the 

greatest returns to graduate instruction. Again, this corroborates the fact that Engineering 

is the primary beneficiary of "halo effects." It is a department that is not generating the 
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kind of revenue that is desired of "productive" departments yet it is reaping all the 

benefits from its perceived value. 

The hypotheses generated from resource dependency theory and the theory of the 

firm both suggested that research productivity would have a significant positive effect on 

the generation of departmental income. This was not supported in this study; yet, caution 

is expressed in completely ruling it out due to the noted limitations of the datatset. 

Departmental Quality 

The most important finding was that Social Science showed statistically 

significant, substantial, and the greatest returns to quality across fields and in Model 1 

and greater returns than Physical Science, but not Engineering, hi Model 1, the returns to 

quality in Social Science (45.6.%) were substantially greater than Physical Science 

(27.8%) and Engineering (14.6%). hi Model 2, Social Science (25.0%) returns were 

substantially larger than Physical Science (14.8%) but less than the returns of Engineering 

(31.5%). These findings are divergent from d'Sylva's (1998) findings. Here, it appears 

that none of the fields of science are being "penalized" for having relatively high national 

quality rankings. Most importantly, this finding appears to support the theory of the 

firm's proposition suggesting that departmental quality is part of the institution's utility 

function. 

Notwithstanding the finding that the returns to quality may, indeed, support the 

theory of the firm, the effects of Social Science overall effect when compared to Physical 

Science and Engineering show that Social Science has an adverse effect on the model. 
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Moreover, a major finding in the exploratory section contradicts this notion. That is, it 

was found that some units at R1 University are high in quality and high in student credit 

hour productivity, yet, were, penalized. This is an important phenomenon because it 

appears that some departments within certain fields are benefiting perceptually. Case in 

point. Engineering may benefit from a "halo effect" because it is "engineering" while 

social science suffers from a "pissed on effect" because it is "social science." 

Exploratory 

Several beliefs and key concepts emerged and significant observations were 

detected. First and foremost was the preponderance of the former president and former 

provost reference to "productive" and "high quality" units as mostly coming from the 

"Sciences." Another major finding was one that goes to the heart of the assumption of 

prestige in the university marketplace for public research one universities. The former 

president makes an assumption that more dollars will yield more productivity that in turn 

generates more excellence. It follows that more excellences should maximize prestige. 

What is significant is that for the president, money is a means to an end. Yet, for others it 

may become almost an end in and of itself, driving decisions more rather than, in 

contrast, to considerations of quality. 

The president pointed out that R1 University funneled monies into its 

undergraduate education function in the context of much external criticism. What is 

remarkable is that during his tenure, despite the criticism, the Sciences were favored and 

targeted for support (i.e., "halo effect"). What is significant is that the president believes 
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that an investment in general education is not viewed as an investment in productivity and 

quality, hence, excellence or prestige. This is supported by the econometric analysis that 

the investments appear to be on the side of departments within fields that are perceived to 

generate more prestige. Another major finding came fi-om the analysis of the provost's 

remarks with respect to productivity. It was found significant that he seemed to conflate 

productivity and quahty. That is, he believes that high quality units are also high 

productivity units. This belief was contradicted by the findings on return to quality and 

student credit hour productivity by the econometric analysis for Physical Science. 

The Science dean elaborated in extraordinary detail about how he determined 

which units were productive and of high quality, yet, how he actually made internal 

resource allocation decisions was lost in the detailed depiction and process. Most 

significant was the fact that his elaborate linear approach for measuring productivity and 

quahty mathematically favors units that are producing more of the quantifiable desired 

input, in this case research. 

Perhaps the most important finding was how aware the Education dean was of 

how money is generated in his college and how divergent his response was fi-om the other 

respondents. He is acutely aware of the fact that his college generates many revenues 

through student credit hour productivity yet his college is not funded commensurate with 

its high level of productivity. Again, this finding supports the cross-subsidization concept 

and we have another clear example of a department within a field that suffers fi-om the 

"pissed on effect." 
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Also, the dean points out that his college is very diverse in gender, ethnicity, 

socioeconomic status (SES). On the other hand he describes his diverse college as 

incurring a penalty for having such a diverse, and above all, high numbers of low SES 

student body. It is celebrated when the central administration needs to cite diversity, 

usually that translates into getting "patted on the back." However, that does not translate 

into resources in recognition for the contribution and the need that such student body 

demands, hi addition, the dean succinctly describes his college as the college that "helps 

the coloring of the University," and how that affects his resource allocation opportunities. 

To sum it up in his words, "...our students are from, in some instances, lower class, and 

low SES...the College is low SES within the University, and, that poses certain kinds of 

problems. What I mean by that is, in terms of our budget as compared to other people's 

budget. State budget." This reality of educating a very diverse student body, specifically 

low SES, and drawing the parallel to being a low SES college with respect to other 

colleges' budget is powerful and supports the critical/political framework. Moreover, this 

conception points to a very important fact: this is the only dean who makes this very 

important connection between serving a diverse student body and the relative lack of 

resources that follows. 

The Humanities dean is cognizant of his college's financial contribution to the 

university. He clearly points out that his college provides "cheap instruction" through its 

undergraduate mission in the form of adjuncts for many students throughout the 

university. As a result, he believes that his college is the most efficient college in the 

university—delivering cheap instruction by hiring cheap labor in the form of a high 



180 

number of adjuncts and overburdened graduate assistants. He is aware that cheap 

instruction generates much revenue that his college never sees. It is important to note that 

the dean is critical of efficiency because he understands that efficiency in his college 

equals "cheap" and that is certainly not good especially in the allocation of resources 

game. And, as it turns out, efficiency is not rewarded in his college. This is a significant 

finding because here we have a clear case of a unit being seen as efficient because it 

minimizes costs (delivering cheap instruction) and maximizes revenue (student credit 

hours) yet it is not rewarded for being productive. After all, this unit is a highly 

productive unit as it relates to teaching inputs (student credit hours), but not as 

"productive" as it relates to research inputs (securing sizable amounts of external 

funding). Li short, being efficient is seen as being cheap and this is not good. Moreover, 

here we have the clearest example of cross subsidization by field. Unfortunately, 

Humanities, as a field was not tested in the econometric analysis; however, the interview 

is powerful in illustrating the importance of the existence of cross-subsidization. 

Another major finding was that the president had strong alliances with the 

business community and his alumni foundation that, in turn, has strong ties with the 

business community. No real mention of community ties with organizations that have 

local and regional foci? It was clear that the president himg out with some very important 

and influential people, for certain, prospective donors. Moreover, this certainly seems to 

support resource dependency theory. 
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Implications 

The results of this study clearly support the blending of the two sets of theories 

when understanding internal resource allocation. Undergraduate instruction does 

contribute significantly in the Social Sciences and not as much in Engineering and 

Physical Science. Departmental quality does contribute positively to the production of 

departmental income. Returns to research productivity were statistically nonsignificant 

but proved to be important, with respect to the direction and the magnitude of its 

contribution, when interpreting the results. Moreover, much caution is suggested when 

interpreting the returns to departmental earnings on research output because the research 

measures are conservative and may be underestimating the importance of such measure. 

So what exactly are the implications of these results for major public research one 

universities? If universities and thereby departments are rational economic actors they 

certainly ought to continue to give major attention to instruction, especially undergraduate 

instruction given the high returns. However, some departments within the Social Sciences 

may, in fact, be cross-subsidizing other departments as may be the case in Engineering 

and Physical Science. 

The implications for research productivity are mixed. While research productivity 

did not prove to be statistically significant in either model employed, it certainly may be 

helpful. The direction and magnitude of the returns to research productivity shed light on 

how research is being favored and in what fields and who is being penalized. Clearly, in 

the case of Physical Science the rewards to research productivity are positive and 

negative, albeit small, in the Social Science. Moreover, Engineering with respect to 
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research productivity is, in fact, clear. Engineering is found to benefit from "halo effects" 

at the expense of other units who are not only productive in undergraduate and graduate 

productivity but also in research productivity as measured by the research measure and 

quality, acting as a proxy for research. This has serious implications for how 

administrators with budget authority fairly or unfairly allocate internal funds. 

There seems to be another serious implication that is not captured in this study, 

yet speaks volumes as to the nature in which research does in fact matter yet is not being 

counted. And as was demonstrated in this study, such research measures, as a result, are 

underestimated. There seems to be a burgeoning of research centers and institutes. Such 

enterprises generate incredible amounts of external revenues that cannot be captured in a 

dataset such as the one used in this study because they do not fit nicely into traditional 

academic departments and fields. The implication is simply, underestimation of the 

incredible importance of research dollars and how such dollars influence in a non-

traditional way. Moreover, if this is a trend, then it has significant implications for who 

is affiliated with such enterprises and to what end. 

Quality clearly plays a significant role in increasing departmental earnings and 

should correspondingly play an important role in the internal resource allocation function. 

As a result, the universities, departments, faculty, students, and the public at large should 

strive to improve quality as marginally improving quality will be rewarded significantly. 

These findings support Bowen's (1980) and Clotfelter's (1996) view that institutions of 

higher education essentially spend the most to be the best, and Leslie's (1995) findings 

showing a connection between quality and financial resources. 
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Perhaps the major imphcation to the public and universities is that the 

undergraduate function is believed to be an important function and that universities are, in 

fact, supporting that function. However, what came through loud and clear from the 

personal interviews, is that financial support for the undergraduate function may 

sometimes be an act of serendipity or a response to external criticism, or an act in 

troubleshooting. 

Recommendations for Future Research 

The scope of work to be done in fully specifying the production function for 

higher education is just as colossal now than it was when d'Sylva (1998) examined 

resource allocation. This study added to the existing literature on internal resource 

allocation by varying the econometric models employed by d'Sylva and including 

personal interviews that helped tremendously in further understanding the nuances of 

internal resource allocation using academic departments in three fields of science within 

public research one universities. 

Although the study attempted to repeat d'Sylva's analysis with the inclusion of 

departments from other fields within similar institutions it was not done, and, hence, 

ought to be considered for future research in order to provide a more comprehensive 

analysis. Analysis of data for departments from the Humanities would prove to be very 

insightful given what was learned from the Humanities dean with respect to "cheap" 

instruction via low cost technologies. Data for professional schools, such as Law and 

Medicine, would also help to develop a broader depiction of the production function for 
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these institutions. The effects of the interactions between these fields also would be 

instructive: Does the addition or deletion of certain types of departments significantly 

impact the overall, university production function? Do complementarities exist, for 

example between some Physical Science departments and Engineering departments, 

between Life Science departments and Medical departments? Also it would be important 

to understand how the allocation functions of public research one universities compare to 

the allocation functions of private research universities. 

The need exists to include an index for proportion of women and minorities in any 

given department with field of science in order to test the hypotheses that Volk (1995) 

tested for one institution. This could be thought of as a diversity index of sorts. Such an 

index would allow the specification of a single econometric model that estimates these 

types of parameters along with teaching and research productivity and quality. 

It is important to disentangle further the relative importance of undergraduate and 

graduate levels (i.e., lower division, upper division, masters, and doctorates). 

Furthermore, to the extent possible, in the case of graduate student labor, it is important 

to tease out the effect of the extent to which there labor contributes to instruction vs. 

research output. 

Traditional academic departments may no longer be the best way to test external 

revenue generation or even production functions for that matter, given that so much 

activity takes place in research centers and institutes whose members are separate fi-om 

but related to academic departments. 



185 

Long after this study, the need to define and understand the complex technologies 

of instruction and research and how certain revenues such as tuition and fees support the 

instruction-research nexus will continue to persist. It is expected that as our 

understanding of such technologies accounting of this very important revenue source 

improves, all stakeholders in the public research university will be able to make healthier 

and informed decisions about the allocation of constrained financial resources. 
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APPENDIX 1; HIGHER EDUCATION PRICE INDEX (HEPI) 

Fiscal 
Year 

Higher Education Price Index (HEPI) 

Fiscal 
Year 

Inflation 
(Constant Dollars) 

Deflation 
(Current 
Dollars) 

Fiscal 
Year 

FY 1999 Base Year 

Index 

FY 1999 Base 
Year 

Index 
Yearly 

% 

FY 1999 
Base 
Year 

Index 

1985 100.0 110.8 0.0% 58.6 

1986 105.0 116.3 5.0% 61.5 

1987 109.1 120.9 4.0% 63.9 

1988 113.9 126.2 4.4% 66.7 

1989 119.9 132.8 5.2% 70.2 

1990 127.1 140.8 6.0% 74.5 

1991 133.8 148.2 5.3% 78.4 

1992 138.5 153.5 3.6% 81.2 

1993 142.5 157.9 2.9% 83.5 

1994 147.4 163.3 3.4% 86.4 

1995 151.7 168.1 2.9% 88.9 

1996 156.1 173.0 2.9% 91.5 

1997 161.0 178.4 3.1% 94.3 

1998 166.7 184.7 3.5% 97.7 

1999 170.7 189.1 2.4% 100.0 



APPENDIX 2: UNTRANSFORMED DESCRIPTIVE STATISTICS FOR 

ENGINEERING 

Descriptive Statistics 

N Minimum Maximum Mean Std. Deviation 

Total Deparmental Annual 

Expenditures 
40 736679 7381991 2954439.20 1736270.600 

Undergraduate Productivity 40 264 9009 2499.95 1759.224 

Graduate Productivity 40 118 2325 849.98 608.626 

Research Expenditures 40 161657 11211059 2934101.03 2424907.523 

Departmental Mean Quality 40 1.74 3.67 2.8254 .45505 

FTE Instructional Faculty 40 7.80 68.17 26.9728 15.59068 

Valid N (listwise) 40 



APPENDIX 3; UNTRANSFORMED DESCRIPTIVE STATISTICS FOR 

SOCIAL SCIENCE 

Descriptive Statistics 

N Minimum Maximum Mean Std. Deviation 

Total Deparmental Annual 

Expenditures 
60 717559 9009228 2970113.87 1611689.760 

Undergraduate Productivity 60 2737 24593 8634,72 4425.231 

Graduate Productivity 60 139 2029 669.80 436.756 

Research Expenditures 60 2656 16908417 888185.77 2311608.733 

Departmental Mean Quality 60 .98 4.58 2.9588 .70539 

FTE Instructional Faculty 60 13.13 97.40 39.1842 19.81958 

Valid N (listwise) 60 



APPENDIX 4: IJNTRANSFORMED DESCRIPTIVE STATISTICS FOR 

PHYSICAL SCIENCE 

Descriptive Statistics 

N Minimum Maximum Mean Std. Deviation 

Total Deparmental Annual 

Expenditures 
52 1120001 15539830 4577989.67 3141966.004 

Undergraduate Productivity 52 1396 54335 9456.50 8721.827 

Graduate Productivity 52 97 2748 758.33 543.482 

Research Expenditures 52 94268 42745857 3945121.17 6910386.483 

Departmental Mean Quality 52 1.81 3.95 3.0953 .51838 

PTE Instructional Faculty 52 10.27 185.94 50.6088 36.75148 

Valid N (listwise) 52 
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APPENDIX 5: TRANSFORMED DESCRIPTIVE STATISTICS FOR ENGINEERING 

Descriptive Statistics 

N Minimum Maximum Mean Std. 

Statistic Statistic Statistic Statistic Std. Error Statistic 

Normalized Total 

Departmental Expenditures 
40 58010.39 227947.08 113315.94 4936.93304 31223.906 

Normalized Undergrad 

Productivity 
40 21.84 155.61 91.8937 4.81540 30.45526 

Normalized Graduate 

Productivity 
40 9.17 98.97 33.5036 3.15833 19.97504 

Normalized Research 

Expenditures 
40 12536.52 402127.30 115388.57 14468.364 91505.972 

Departmental Mean Quality 40 1.74 3.67 2.8254 .07195 .45505 

Valid N (listwise) 40 
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APPENDIX 6: TRANSFORMED DESCRIPTIVE STATISTICS FOR 

SOCIAL SCIENCE 

Descriptive Statistics 

N Minimum Maximum Mean Std. 

Statistic Statistic Statistic Statistic Std. Error Statistic 

Normalized Total 

Departmental Expenditures 
60 48617.87 115587.00 75652.7882 1985.06548 15376.251 

Normalized Undergrad 

Productivity 
60 120.08 390.11 227.8765 7.34846 56,92089 

Normalized Graduate 

Productivity 
60 5.96 51.48 17.7566 1.15211 8.92423 

Normalized Research 

Expenditures 
60 57.29 563050.85 24360.0744 9546.91084 73950.053 

Departmental Mean Quality 60 .98 4.58 2.9588 .09106 .70539 

Valid N (listwise) 60 



192 

APPENDIX 7: TRANSFORMED DESCRIPTIVE STATISTICS FOR 

PHYSICAL SCIENCE 

Descriptive Statistics 

N Minimum Maximum Mean Std. 

Statistic Statistic Statistic Statistic Std. Error Statistic 

Normalized Total 

Departmental Expenditures 
52 48682.70 259359.25 98186.2050 5092.13022 36719.873 

Normalized Undergrad 

Productivity 
52 40.23 337.68 188.7970 8.16761 58.89746 

Normalized Graduate 

Productivity 
52 3.22 56.56 17.4669 1.59405 11.49484 

Normalized Research 

Expenditures 
52 3212.95 4162206.13 148724.46 79422.013 572720.28 

Departmental Mean Quality 52 1.81 3.95 3.0953 .07189 .51838 

Valid N (listwise) 52 
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APPENDIX 8: OLD VARIABLE DEFINITIONS 

Lower Division Organized Credit Hours (LDOCH) - Student Credit Hours in Lower 
Division Organized Courses. 

Upper Division Organized Credit Hours (UDOCH) - Student Credit Hours in Upper 
Division Organized Courses. 

Undergraduate Individual Credit Hours (UICH) - Student Credit Hours in 
Undergraduate Individual Instruction Courses. 

Graduate Organized Credit Hours (GOCH) - Student Credit Hours in Graduate 
Organized Courses. 

Graduate Individual Credit Hours (GISCH) - Student Credit Hours in Graduate 
Individual Instruction Courses. 

Research Expenditure (RES_EXP) - all funds expended for activities specifically 
organized to produce research outcomes; includes funds from external agencies or 
separately budgeted funds fi-om a unit within the institution. 

Salary Expenditure (SAL_EXP - all wages paid to support the instructional function; 
includes faculty, clerical support, professional, and graduate student stipends. 

NRC Faculty Quality (NRCFQ) - ranking based on measures of scholarly publication 
and peer review ranging from zero to five, with zero signifying "not sufficient for 
doctoral education" and five signifying "distinguished." 

NRC Effectiveness Rating (NRCER) - ranking measures of faculty accessibility, the 
department curricula, the instructional and research facilities, the quality of graduate 
students, the performance of graduates, and other departmental factors that were believed 
to contribute to a program's effectiveness ranging from zero to five, with zero signifying 
"not sufficient for doctoral education" and five signifying "distinguished." 

Instructional Full-Time Equivalent Faculty (FTE FAC) - All Instructional Faculty 
positions with salaries associated with them; includes paid leaves. 
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APPENDIX 9: NEW VARIABLE DEFINITIONS 

Undergraduate Productivity (UGPROD) - Aggregate of Lower Division Organized 
Credit Hours, Upper Division Organized Credit Hours, and Undergraduate Individual 
Credit Hours 

Graduate Productivity (GPROD) - Aggregate of Graduate Organized Credit Hours and 
Graduate Individual Credit Hours. 

Quality (QUALITY) - Mean Score of NRC Faculty Quality and NRC Effectiveness 
Rating. 
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APPENDIX 10; INTERVffiW SCHEDULE 

How university administrators with budget authority conceive of.... 

I. Productivity; 
II. University and External World; 
III. Diversity; and 
IV. Efficiency 

with respect to decisions made in the mid-90s. 

I. Productivity: 
a. What units/departments/general fields did you consider to be productive or non-productive? Why 

or Why not? 
b. What units/departments/general fields did you consider to be of high quality or low quality? Why 

or Why not? 
c. Do you consider external funding providers to play an important role in what 

units/departments/general fields are more or less productive? 
d. What units/departments/general fields did you think had potential? Why? And Potential for what? 
e. What units/departments/general fields did you infuse resources into? Why? 

II. University and External World 
a. How would you characterize the relationship between the university and the external world? 

i. Probe; You and the university's constituencies? 
b. Talk about important external constituencies. What was the nature of that interaction? 

i. Probe: Importance of relationship? Influence? 
c. How would you describe the university system? 
d. Who decides what the university produces or does not produce? 
e. Which units/departments/general fields would you consider to be powerful or not so powerful 

units/departments/general fields? Why or Why not? 

III. Diversity 
a. To what extent was it feasible to link resources to diversity? Why? What did it look like? Why 

not? 
b. What do you consider to be the relative importance of diversity in units/departments/general fields? 

Why? 
c. Which units/departments/general fields did you consider to be closer to important external 

resources? Why? 
i. Probe: Of these units/departments/general fields do you consider them to be "diverse"? 

IV. Efficiency 
a. What would you characterize as "efficient" units/departments/general fields? Please explain why 

they are efficient? 
b. What was your role in decision making surrounding the resource allocation and strategic planning 

processes? Who initiated and charged such processes? 

Can you please describe the processes above? 

Is there anything you would like to add that might be helpful to the nature of my research? 
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