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ABSTRACT 

 
In the last few decades, the growth of administration costs on higher education campuses 

surpassed the growth of instructional costs.  The escalating costs of higher education, which are 

now outpacing general price levels, have raised concern for policy-makers who are challenged to 

increase access and make higher education affordable but are constrained by budgets.  The recent 

recession, with wide-spread effect on economy, provided the opportunity to examine cost 

patterns on higher education during the recession. This research explored different revenue, 

costs, staff composition, and state-level factors that might be associated with administration 

costs, and compared these to the association of the same independent variables on instructional 

costs for three types of public four year institutions.  This research examined the changes in costs 

during the last recession. Panel data of a cohort of public institutions with non-missing values 

over a 23 year period of 1988 to 2010 were analyzed within fixed effect regression models. 

Revenue factors were shown to have positive relationships with administration costs, and other 

factors had mixed associations. While descriptive trend analysis showed a decrease in 

administration costs in the short-run, regression analysis incorporating 23 years of data did not 

show such decline from a long-term perspective.



1 
 

CHAPTER ONE 

 
INTRODUCTION 

 

Purpose and Significance  

The recent recession, notoriously known as the ‘Great Recession’, has affected many 

lives and institutional systems in the nation. The Great Recession is considered one of the most 

severe in the recent memory of people living today. One often hears how the general population, 

especially in the lower income brackets, has changed their spending pattern in response to losing 

their jobs or reduction in their incomes. The institutions of higher education, viewed as a key 

factor to enhance human capital and to reap private and public benefits in the global knowledge 

economy, might have also responded to the general economic slow-down by changing their 

spending patterns, like other rational decision-makers. 

Costs of higher education are defined from many perspectives and many stakeholders: 

accounting costs alternatively called expenditures, economic costs, cost of attending institutions 

from the viewpoints of students and their families, costs of running universities from the 

viewpoint of campus management, and costs of supporting the institutions at the state and federal 

levels. This research will be focused on the expenditures on administration from the viewpoint of 

policymakers during the Great Recession. 

Background    

Despite the  organizational necessity of administrative function, one of the cost drivers in 

higher education that is mentioned in both scholarly journals and general media are the 

administrative costs, sometimes characterized as “administrative lattice” (Massey & Wilger,  

1992) or even “administrative bloat” (Greene, Kisida, & Mills, 2010). This bloat is attributed to 

the disproportionate rise of administrative costs relative to the rise in the costs of instruction, the 
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primary function of academic institutions. This research examines the pattern of changes in 

administration and instructional costs during the recession.    

For the purposes of this study, the time span of the recession must be defined in concrete 

terms. The textbook definition of recession includes at least two consecutive quarters of 

declining gross domestic product (Engemann & Owyangis, 2010). However, the nation’s leading 

research organization, the National Bureau of Economic Research (NBER), often quoted by the 

Federal Reserve Bank, defines recession as the period between the peak and trough of a business 

cycle covering at least a few months of significant decline in economic activity across the nation 

(Engemann & Owyangis, 2010). The NBER defined the Great Recession as the period that began 

in December 2007 and ended in June 2009.  During this  period, almost eight million jobs were 

lost (Isidore, 2010) resulting in the peak unemployment rate of 10.1%, second-highest since 

WWII (Baker, 2010). It was feared that the high unemployment rate might linger longer than the 

previous time it went as high in the 1980s. NBER economists observed that during the Great 

Recession, the labor market suffered the deepest level since the postwar era in the late 1940s 

(Elsby, Hobijn, & Sachin, 2010).  

 The recession affected people from all walks of life, especially people in the lower socio-

economic status. Median household income fell, job-related health insurance declined, and 

poverty rose during the recession (Sherman, Greenstein, Trisi, & Van de Water, 2010). 

According to the U.S. Department of Agriculture (USDA, 2015), the number of households 

defined as "food insecure" increased from 11% in 2007 to 14.6% in 2008 and 14.7% in 2009; the 

number of people with very low food insecurity increased from 4.1% in 2007 to 5.7% in 2008. In 

2013, five years after recession, both rates of food insecurity (14.3%) and low food insecurity 

(5.6%) remained higher than pre-recession rates. Even the birthrate, after a continuous rise over 
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the last two decades, declined during the recession (Cohn & Livingston, 2010), with potentially 

adverse consequence in the long run for our aging society.  

Historically, institutions of higher education have enjoyed the benefit of economic 

prosperity. With the rising demand for higher education, the U.S. Department of Education 

(National Center for Education Statistics, 2013) report shows that the inflation-adjusted average 

undergraduate tuition in public 4-and 2-year colleges rose from $6,381 and $5,072 respectively 

in 1980-1981 to $15,605 and $7,925 in 2010-2011; correspondingly, the average for private 4-

and 2-year colleges rose from $13,995 and $10,766, respectively, to $31,975 and $23,401. This 

indicates an increase of 600% in tuition over the last three decades that even outpaced the rate of 

inflation. Glater (2007) raised concern among policy-makers about student access, especially 

within the context of rising inequality of wealth and income.  

In addition to tuition revenue, public institutions are dependent on state appropriations; as 

public funding for higher education is justified in terms of social and economic benefits. 

Increasing tuition rates in public institutions are often ascribed to decreasing state support 

(Desrochers & Wellman, 2011; Koshal & Koshal, 2000). The severity of the recession continues to 

affect both public and private sectors and might have some effect on post-secondary budgets.  

State budgets, one of the primary sources of revenue for the vast number of public post-

secondary institutions, suffered large drops in revenue during the recession that resulted in deep 

spending cuts; unforeseen in recent history (McNichol & Johnson, 2010). Even post-recession 

scenarios were bleak. Post-recession state tax revenues are 12% less than the pre-recession 

levels. The slow recovery is evident from the overall decline in total state and local support by 

seven percent in 2012 with the exhaustion of the fund from the American Recovery and 

Reinvestment Act (ARRA) intended to offset recessionary pressures (SHEEO, 2012). 
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The federal government intervened to help different sectors of the economy during the 

Great Recession. In an unprecedented manner, The American Recovery and Reinvestment Act of 

2009 provided almost $800 billion in stimulus funding. One of the provisions of the act was to 

help state governments with their responsibility to provide education, through the State Fiscal 

Stabilization Fund. Despite, the massive stimulus funding, post-secondary campuses might have 

suffered budget cuts. For example, national data shows that for the first time since 2003-2004, 

the average total expenditure (constant dollars) per full-time-equivalent (FTE) student at public 

degree-granting institutions declined in 2008-2009 (National Center for Education Statistics, 

2010). 

 The impact of the recession may not be uniform across all types of post-secondary 

institutions. Post-secondary institutions have different missions and institutional types depending 

on private and public control. Public institutions might have suffered from two opposing trends 

in their budgets. On the one hand, increasing enrollment with rising demand for higher education 

to improve employment prospects puts pressure on the cost side of the budget. On the other 

hand, declining state appropriations may compound the revenue squeeze, especially without the 

ability to freely increase their tuition to offset revenue short falls.   

The general economic slowdown was reflected through the budget crunch on the 

campuses of public universities dependent on shrinking state appropriations. For example, 

Florida State University took drastic actions in 2008 as illustrated below: 

Over the past 18 months, administrators at Florida State have cut enrollment, frozen 

positions and hiring, reduced travel, cut utility usage, reduced supplies and severely 

reduced the president's and six vice presidents' budgets. In addition to millions of dollars 
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in cuts in administrative functions, the new plan recommends various changes in 

academic programs (FSU News, June 12, 2009).  

 Louisiana State University (LSU), another large public university, claimed “LSU has 

already suffered:  Since January 2009, LSU’s state appropriations have been cut by more than 

$45 million, resulting in the elimination of programs and services and the loss of about 376 

positions, 140 of which were faculty”  (LSU Budget Information, February 20, 2011).  

Even Ivy League colleges dependent on tuition and contributions from private sources 

were affected by the market downturn. The severity of the recession is reflected on the campus 

of an Ivy League institution like Brown University.  Brown University recommended a $4.5 

million reduction in administration, both in terms of number of positions and operating expenses 

and “a reduction in the planned increase in the size of the faculty” (President Ruth J. Simmons, 

January 27, 2009). 

 State policymakers are concerned about the administrative costs, especially when they are 

dealing with large budget shortfalls during the recession and pressing needs in healthcare and 

law and order at the state levels, compounded by a huge budget deficit at the federal level. For 

example, in addressing the institutional concern for reduced state-appropriations in Louisiana, a 

government official explained that campus administrators are encouraged to prioritize reductions 

in administrative overhead instead of reducing spending on teaching and research (Deslatte, M. 

November 10, 2010). 

Purpose of the Study 

The severity of the Great Recession was felt in different spheres of the society, including 

institutions of higher education. While instruction is the primary function of the campuses, 

administrative functions are essential for the success of any organization. Given the concern of 
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cost escalation in the functioning of post-secondary education, the president of the Yale 

University, Dr. Richard Levin, an economist, suggested cost containment on post-secondary 

campuses by reducing “back office costs” among other factors (Miller Center at University of 

Virginia; 2010).  The purpose of the proposed study is to understand the nature of changes in 

administration and instructional costs in institutions of higher education during a severe 

recession.  

Research Questions 

To understand the factors affecting administration and instructional costs and changes in 

the cost patterns during the recent recession, the following two research questions are 

formulated: 

1. To what extent are revenue and cost factors, staff composition, and state level factors 

associated with administration and instructional costs? 

a. How do the effects, if any, of different factors vary by institutional missions? 

2. What is the effect of recession, if any, on administration and instructional costs during the 

Great Recession? 

a. How do the effects of recession, if any, vary by institutional missions? 

Conceptual Framework  

The current literature shows diverse views on changes in administration costs relative to 

the change in instructional costs. The literature also does not focus on patterns of administration 

costs during any recessions when cost control is often pursued across many industries. During a 

recession, especially a severe one like the Great Recession ending in 2009, one can conceptualize 

changing spending patterns in the institutions of higher education through the theoretical concept 

of institutional affluence and patterns of resource allocation proposed by Bowen (1980). 
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 According to Bowen, as institutions get richer, they tend to spend a smaller proportion of 

their resources on instructional functions and more on administrators, support staff, office 

equipment, and other expenses not directly related to academics. During the recession, Bowen’s 

concept may imply that as institutions lose their affluence due to loss in revenue, the pressure for 

budget cuts leads to a reduction in their spending on administrative functions relative to 

instructional functions.     

Bowen (1980) borrowed the concept from Engel and other consumer economists who 

observed the phenomenon that with the rise in income, rational individuals tend to spend smaller 

portions of their incomes on necessities like food and more on non-essential items. Within the 

post-secondary cost framework, Bowen considered faculty as more essential than administrative 

staff in institutions where the primary function is instruction. Cost cutting priority envisioned by 

Bowen (1980) is echoed in the cost retrenchment paradigm in organizational behavior. 

The decision making process embedded in prioritizing organizational cost control is 

reflected in rational choice model in organizations. Faced with alternative choices to achieve 

organizational goals, decision makers select the best alternatives (Ashar & Shapiro, 1990). Ashar 

and Shapiro noted that under diminishing resources, allocation decisions are critical. During 

financial stress, when organizations are subjected to public scrutiny, cost retrenchment is 

justified through the rational decision making process.   

In public administration literature, understanding cutback management in the times of 

resource scarcity or cost retrenchment leads to a better understanding of organizational decision 

making behavior (Bozeman, 2010). Across the sectors, including private organizations, with the 

varied nature and control of resources, the fact of limited resources becomes a common thread in 

understanding organizational actions. Bozeman (2010) noted that the effect on organizational 
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structure and design (e.g. the ratio of administrative and non-administrative staff) during the 

period of financial hardships is an important perspective.  

Behn (1980) compared two alternative choices for organizations during financial 

hardship: across-the-board cuts or targeted cuts. Sharing the financial pain of retrenchment 

implies that every single component and subcomponent are prepared to sacrifice the same 

percentage of cuts in their budget; e.g. with same percent cut in salary and benefits, same percent 

cut in materials and supplies. This “superficial equity” of sharing the burden may avoid 

organization conflict among the components that may arise due to disproportionate targeted cuts. 

On the other hand, targeted cuts may ensure long term effectiveness of the organizations.  

Corporate restructuring during economic distress may take the form of cost control in 

different functional areas, including administrative expenses and refocusing on core business 

lines (Lin, Lee, & Gibbs, 2008). Prioritizing choices in cuts as part of cost retrenchment 

framework is based on rational choice process. Mosley, Maronick, and Katz (2012) noted that 

cost retrenchment through eliminating unnecessary spending may be considered as a “buffering 

tactic that allows an organization to protect its central mission while weathering financial 

storms” (p. 287). Thus, Bowen’s (1980) concept of preferring cuts to administration during the 

financial shortages is based on rational choice to prioritize the primary mission of instruction, 

namely teaching and research, on higher education campuses.  

 The conceptual framework is shown in Figure 1. Different financial factors including 

both revenue and cost items, staff composition (different types of instructional and non-

instructional staff, full and part time), and state characteristics (e.g. state revenue capacity, 

college going population) are the determinants that can influence the relative proportions spent 

on administration and instructional functions. During a recession, different revenue streams, 
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expenditure factors, staff composition and state characteristics create pressure to cut 

expenditures. Campus management may look into cutting costs in many areas including 

instruction and administration. During the Great Recession, with the loss of affluence, 

institutions faced pressure to prioritize cutting costs in relatively less-essential administrative 

areas as compared to instructional areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual framework for the study 

 

Significance of the Study  

 Birnbaum (2000) explained the gap between policy research and policymaking. The 

answers to the research questions in this study are beneficial to federal and state-level 

policymaking in terms of understanding the management of higher education and efficient 
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utilization of public funding. This study is significant because of policy implications. Significant 

levels of national and state resources are devoted to higher education. The study may provide 

further insight to policy-makers at both levels about higher-education resource allocations to 

guide them through revenue shortages in the future and to better understand the past. 

Definition of Terms 

 Different terms used by this study are defined below in the alphabetical order.  

 •   Academic Support Expenses: Expenses incurred to support instruction,  research, and 

 public service. 

 •   Administration Costs:  Expenses that are defined as the category of institutional 

 support used for administrative purposes by the Integrated Postsecondary Education Data 

 System (IPEDS). 

 •   Carnegie Classifications: A classification scheme by Andrew W. Carnegie Foundation 

 for the Advancement of Teaching to categorize post-secondary institutions according to 

 missions, levels, instruction, and research activities. 

 •   Contracts and Grants: Revenues received from public agencies for specific research 

 projects or programs.   

 •   Control of an Institution: Categorizes an institution into public, private not-for-profit, 

 and private for-profit. 

 •   Cost Structure:  Different expenditure incurred by an institution as defined by  

 generally accepted accounting methods recognized by Integrated Postsecondary 

 Education Data System (IPEDS). 

   •   Full-time Equivalent (FTE):  A measure of a full-time student enrollment based 

 on credit hours taken by student in an academic year of 12 months. 
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 •   Great Recession: The last economic recession spanning December 2007 to June 2009 

 as tracked by NBER. 

    •   Investment Returns: Revenues generated from financial (e.g. endowment funds) and 

 other assets in the form of dividends, interest, rent, royalties, and gains. 

 •   Operation and Maintenance of Plant Expenses: Expenses related to operating and 

 maintain campus ground, buildings, and other equipment. 

 • Private Gifts, Grants, and Contracts: Different forms of revenues received from private 

 donors. 

 •   Public Service Expenses: Expenses related to activities undertaken to provide non-

 instructional services to benefit individuals or communities outside the campus. 

 •   Research Expenses: Expenses for activities undertaken to produce research outcomes. 

 •   Revenue Streams: Different sources of funds received by an institution as defined by 

 generally accepted accounting methods recognized by Integrated Postsecondary 

 Education Data System (IPEDS).   

  •   Scholarships and Fellowships: Financial awards, tuition and fee waivers, and prizes 

 awarded to students. 

 •   State Appropriations: Revenues received by institutions through legislative acts from 

 states’ general revenue funds. 

 •   State Characteristics: Three state level characteristics, namely college level population, 

 percent of family income needed to pay for college, and state tax capacity. 

 •   State Tax Capacity: Total state taxable resources per capita.  

 •   Student Service Expenses: Expenses for admissions, registrar services, and other 

 student services that contribute to emotional and physical well-being of students. 
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 •   Tuition and Fees: Amount of money and other required fees charged to students for 

 instructional purposes.  

Assumptions  

 Throughout the 20th century, institutions of higher education were somewhat insulated 

from the general economic conditions due to the steady stream of public and private revenue 

support and enrollment demand. However, the last recession was the most severe since the Great 

Depression, and penetrated deeply into the different spheres of society. The study assumes that 

the Great Recession of 2007-2009 put downward pressure on the revenue streams of higher 

education institutions and forced these institutions to look into cutting costs and balancing their 

budgets.    

 It is also assumed that the figures and numbers cited from the numerous authorities and 

agencies used in this study are accurate and rational. Every effort has been made to cite only 

those individuals, agencies, government sources that are considered reputable and without 

untoward bias in their findings.  

Limitations 

In terms of methodology, the study has at least two limitations. This research may not 

identify causation; this study, as do other studies in higher education finance, used non-

experimental databases. Randomized control experiments that can ascertain causal effect were 

not feasible for this type of institutional level expenditure analysis. To partly overcome this 

common limitation, this study relied on multiple regression techniques where different 

independent variables were statistically controlled.  Another limitation regards the self-reported 

nature of data that are submitted by the institutions to the federal government under the 
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Integrated Postsecondary Education Data System (Peerenboom, 2012) and to other 

organizations. 

Summary 

  The Great Recession significantly affected economic activities of individuals and 

organizations. Institutions of higher education, with increasing trends in costs and tuition in the 

past, might have responded by cutting costs. The patterns of cost control may vary depending on 

different types of institutions and other cost and revenue factors that influence financial decision-

making on post-secondary campuses. Policy makers are interested in understanding the 

institutional prioritization in resource utilization.  

Overview of Chapters 

 This study is organized into five chapters. Chapter 1 provided an introduction, the 

purpose, and significance of the study. Chapter 2 includes a literature review of administration 

costs and the conceptual model of the study.  Chapter 3 explains the research methodology, data 

sources and sample, and statistical procedures used in the study. Chapter 4 includes descriptive 

and frequency statistics for the selected variables and results from the statistical analyses. 

Finally, Chapter 5 concludes with a summary of major findings, recommendations for future 

research, and possible policy implications. 
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CHAPTER TWO 

 
LITERATURE REVIEW 

 

This study examined how the administration costs at post-secondary institutions changed 

relative to the change in instructional costs during the Great Recession. The rise in the 

administration costs relative to instructional costs in the past has been characterized differently; 

e.g.  ‘bloat’, ‘accretion’, and ‘lattice’. In response to public concern of affordability and access, 

especially during the budget crunches, policy makers often suggest to cut costs of running higher 

education by reducing administration. The study examined cost-cutting patterns and the nature of 

such changes with respect to financial, staff, and state factors during the latest recession.  

Cost Behavior of Non-Profit Institutions in General 

Cost Disease  

Non-profit organizations, which most of the institutions of higher education are, exhibit 

somewhat different patterns of cost behavior than the profit seeking private enterprises.  Wolf 

(1993) alluded to the tendency of non-profit organizations to exhibit redundant and rising costs, 

as a characteristic of non-market failure. Traditional institutions of higher education are non-

profit seeking industries. The decision-making criterion for business organizations is dollar-

profit. For public enterprises, the measures of output are hard to define quantitatively when both 

economic and social benefits are accrued to both private individuals and society (Wolf, 1993).  

 Without profit as a motivating factor and a standard for performance evaluation, non-

profit institutions may increase the size of their  budgets – an internal goal of non-market 

agencies. Internal norms or criteria relating to accepted operating procedures are prevalent in 

non-profit organizations, in contrast to external market feed-back. Instead of raising labor 

productivity and reducing costs that can contribute to profit, a non-profit organization may resort 
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to higher spending at the employment level – increasing the size of its staff and then raising costs 

and increasing budgets. 

Baumol (1967, cited in Archibald, 2008) conceptualized this as "cost disease".  "In some 

cases labor is primarily an instrument--an incidental requisite for the attainment of the final 

product, while in other fields of endeavor, for all practical purposes the labor is itself the end 

product" (p. 416). In the market driven manufacturing industries, cutting labor costs may result 

in higher labor productivity, as market competition rewards labor productivity in the form of 

higher wages by transferring some of the productivity to the labors in the form higher wages. In 

contrast, in the non-profit education sector, the cut in labor may be perceived as loss in quality.  

For example, lower faculty-student ratio or more use of adjunct teachers may signal a lower 

quality of education.  

Revenue Driven Cost Behavior in Higher Education  

Bowen (1980) shed more light on the cost behavior of institutions of higher education 

with the ‘revenue theory of costs.’ The theory is based on the premise that cost per student of an 

institution is determined by the revenues available to the institutions. In most institutions, 

revenues are closely related to student enrollment.  In public institutions, the two largest sources 

of revenue are enrollment driven – tuition and state appropriations, which are driven by 

enrollment formula. In private institutions, tuition is the main source of revenue. Thus, revenue 

becomes the driving force in determining the educational cost per student.   

Based on the ‘revenue theory’, Bowen (1980) proposed five laws applicable for the short 

run, when size, type, and mission of each institution is given -  

1. The dominant goals of institution are educational excellence, prestige, and influence.  
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2. In quest of excellence, prestige, and influence, there is virtually no limit to the amount 

of money an institution could spend for seemingly fruitful educational ends. 

3. Each institution raises all the money it can.  

4. Each institution spends all it raises. 

5. The cumulative effect of the preceding four laws is toward ever-increasing 

expenditure. (p. 19-20)  

 Bowen (1980) observed that excellence or quality of an institution is mainly based on 

resource measures; e.g. faculty-student ratio, number of Ph.D. on the faculty, faculty salaries, 

and range of facilities. Like Baumol’s (1967, cited in Archibald, 2008) ‘cost disease’ driven by 

labor costs, Bowen conceptualized the costs of faculty in the form of labor resources. Bowen 

also generalized these laws to other non-profit organizations with outcomes difficult to measure, 

and where the incentives for excellence are not counter-balanced by the efficient utilization of 

resources.  

 St. John (1994) also observed that institutions of higher education, without any incentive 

for productivity, pursued less productive behavior during the second half of the 20th century. 

Faculties are rewarded more for research than teaching and administrators are rewarded for the 

number of staff and programs they manage. By referring Hauptman and Merisotis (1990), St. 

John further explained that the institutional behavior of raising revenue through higher tuitions is 

partially fueled by the policies of federal loans made available to middle income students.  

 Zemsky and Wegner (1997) attributed proliferation of research that fueled the 

transformation of four-year colleges into self-declared research universities. This "mission creep" 

is or at least has been questioned by legislators and regulated, to some degree, by state boards of 

higher education. With the measurement of student outcomes still debated by traditional 
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institutions, new market forces are changing the higher education sector. For-profit organizations 

are rapidly expanding their credentialing business to satisfy new consumer needs, especially 

from non-traditional students.  

 Zumeta (2004) observed that public funding of higher education is one, of if not the 

largest discretionary item on state budgets. On one hand, states are saddled with demands for 

welfare, health care, and criminal justice, and state policy makers often see that when compared 

to other sectors, higher education has other sources of revenue in the form of tuition, private 

donations, grants, and contracts. The most significant reason for rising tuition in public 

institutions of higher education is the deterioration of state support. 

Characteristics of Higher Education Governance 

Birnbaum (1988) characterized the organizational dynamics in post-secondary 

institutions in terms of a tension between administration and faculty; two major groups of 

decision makers filling different roles. Administration may view the institutions as organized 

according to the legal documents, job descriptions, and organizational charts. On the other hand, 

the faculty is the primary source of instruction, and a key element in fulfilling the main mission 

of higher education. In addition, faculty research is an important part of organizational missions 

in those post-secondary institutions identified as "research institutions". Faculty may view the 

institution as a center of learning where knowledge is advanced and degrees are awarded. These 

two different perspectives may lead to a tension between the two groups and create complex 

management dynamics. From the faculty perspective, administrators are guided by standard 

operating procedures and bureaucracy. From the administration perspective, faculty is self-

interested and unconcerned with controlling costs or unresponsive to reasonable requests for 

external accountability (Birnbaum, 1988).   
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Despite the organizational tension and management challenges, the paradox, according to 

Birnbaum (1988), is “American colleges and universities are poorly run but highly effective" (p. 

3). Postsecondary institutions are one of the largest industries (Keller, 1983; as cited in 

Birnbaum, 1988). These institutions have achieved academic excellence that is envied globally. 

However, the absence of measuring profit in dollar amounts (except for a small but growing 

number of for-profit institutions) makes it hard to manage institutions efficiently. Tension 

between academic freedom and administrative red-tape adds more challenges to the effectiveness 

of the institutions. The rise of managerialism and complex bureaucratic arrangements is a general 

trend (Altbach, 2005; Lucas, 2006). 

Rise in Administration Costs 

Bowen (1980) compared Engel’s law in consumer economics to higher education 

expenditure patterns. Engel’s law described the phenomenon that as income for an individual 

consumer rises, the proportion of income spent on food and other necessities declines, the 

proportion of income spent housing stays same, but the proportion of income spent on less urgent 

items increases (Houthakker, 1957; as cited in Bowen, 1980). To investigate the patterns of 

resource allocation made by institutions, Bowen classified institutions on the basis of affluence. 

According to Bowen, affluence of an institution is simply measured by total expenditure per 

student – the more money an institution spends, the greater its affluence. In addition to affluence, 

Bowen also recognized that expenditure patterns should be studied separately for public and 

private institutions due to differences in their source of revenues.  

Data for Bowen’s 1980 study came from the 1976-1977 Higher Education General 

Information Survey (HEGIS) of the U.S. Department of Health, Education, and Welfare. Based 

on a sample of 268 institutions stratified by total enrollment, region, public, and private control, 
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and 1976 Carnegie classification, Bowen found differences in the patterns of expenditures. 

Bowen’s results indicated that with rising affluence, intuitions increase the number of 

administrative and nonprofessional staff more than the number of faculty per 1000 student. For 

expenditures, Bowen indicated “the most significant finding is that as institutions become more 

affluent they spend a smaller portion of their budget for instructional functions and more on 

nonacademic staff and purchase of goods and services from outside” (p. 151). Bowen provided 

the explanation that as institutions become more affluent, they create layers of administration 

with non-academic staff and related expenses, e.g. administrators, support staff for those 

administrators, clerks, office equipment, travel, and stationery (Bowen, 1980).   

Rising demand for higher education in the last three decades has been accompanied by a 

rapid increase in the cost of running post-secondary institutions. According to an article 

published by a conservative think-tank, “administrative bloat” is a major cause of the rising cost 

of higher education (Greene, Kisida, & Mills, 2010). The authors selected 198 leading private 

and public 4-year institutions with high levels of research including flagship state and elite 

private institutions. Data collected over the years of 1993-2007 by Integrated Postsecondary 

Institutions (IPEDS) for the sample shows a 15% increase in enrollment. During the same period, 

spending outpaced the enrollment growth.   

Analysis by Greene et al. (2010) revealed a pattern: the rise in spending on administration 

outpaced the rise in spending on instruction, research or service. For every 100 students, the 

number of full-time administrators per 100 students increased by 39%, compared to an 18% 

increase in the number of employees engaged in instruction, research, and service. Inflation-

adjusted spending showed a similar pattern. For private institutions, the number of employees in 

administration rose by 40.1%, compared to 39.8% increase in the number employees in 
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instruction, research, and service. Public institutions exhibited a greater difference. In public 

institutions, the number of employees in administration rose by 39%, compared to a 17% 

increase in the number of employees in instruction, research, and service. Greene et al. (2010) 

characterized this pattern of the higher rise in administration costs as administrative bloat and 

claimed that the bloat contributed to diseconomies of scale in operating postsecondary 

institutions. 

Leslie and Rhoades (1995) observed that administrative costs have increased more than 

the instructional costs. They conceptually attributed the disproportional rise in administrative 

costs to the increased regulatory and other accountability burdens imposed on campus 

administrations and increased effort to raise alternative funding. For some institutions, the acts of 

imitating more successful organizations like Harvard University, in terms of technology transfer 

activities, may add to increasing administrative costs. Leslie and Rhoades also recognized that 

the increase in administration costs might be partly attributable to the increasing size of 

bureaucracy resulting from the generation of need for increased administration in areas such as 

research or the addition of new tasks and activities.  

Time Series Analysis of the Past Trend of Administrative and Instructional Costs 

Hedrick, Wassel, and Henson (2009) investigated the growth of administrative costs 

relative to instructional costs in higher education over a long period based on panel data for 17 

years. The authors argued that long-term trends captured through the statistical properties of 

panel data would shed more light on the issue. The 1984-2000 IPEDS data came from 249 public 

universities classified as Masters I by 2001 Carnegie Classification. Rationale behind selecting 

this homogeneous set of universities was two-fold. Public universities are generally more in the 
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purview of public and policymakers from the public policy perspective. Secondly, the highest 

numbers of 4-year colleges and universities are Masters I.  

Hedrick et al. (2009) used the definition of administrative expenditures provided by 

Leslie and Rhoades (1995), to be the sum of the expenditures for academic support, institutional 

support, and student services. All expenditure data were deflated by the Consumer Price Index 

1982-1984 base year. In addition to using the total expenditures, authors used expenditures per 

Full Time Equivalent enrollment. Some of the missing FTE data were imputed. Their graphical 

analysis showed both an increasing trend of instructional and administrative expenditures, but a 

decreasing trend in the ratio of instructional to administrative expenditures. Graphs also showed 

that on average, administrative expenditure per FTE grew faster than instructional expenditures. 

However, the authors argued that comparing ratios over arbitrarily selected years provides only a 

limited picture. 

Hedrick et al. (2009) used a first-order autoregressive model to identify the long-term 

trends of these variables by examining the statistical parameters of the underlying data-

generating process. According to the authors, the first order autoregressive model states that a 

variable in some period is a linear function of its value in the previous period plus a random 

error. The model is based on the assumption that immediate past values of a variable are 

generally the best predictors of future values. Authors estimated the model using both pooled 

ordinary least squares that assumed a common intercept and fixed effect model that lets the 

intercept vary across institutions using separately for three different dependent variables – the 

ratio of instructional to administrative expenditure, instructional expenditure per FTE, and 

administrative expenditure per FTE. Overall results from their statistical analyses did not support 

the view that administrative expenditures grew without boundaries. 
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It seems, Hedrick et al. (2009) argued for studying long-term trends, and estimated the 

long-term trend by estimating the series of short-term models captured in the first order auto-

regressive model. Series of small percentage increases in each year may add up to a large 

increase over a long period. Thus, looking at the series of short-term trends may obscure the 

long-term trends. Authors’ aggregation of all non-instructional expenditures might include some 

expenditures to enhance student engagement. Enhancing student outcomes through student 

engagement (Tinto, 1975; cited in Rossi & Montgomery, 1994) is a widely recognized theory in 

higher education. 

Snapshot Comparisons of Administration and Instructional Costs Over Time  

 Both peer-reviewed journals and general media contain articles addressing the concern 

for growing administrative expenses in post-secondary institutions. For example, Snyder and 

Galambos (1988) noted the escalation of non-teaching professionals over the period 1976-1985 

and suggested that institutions should further explore a more efficient utilization of 

administrative staff. The authors also noted that higher administrative costs at private colleges 

are attributable to the administrative complexity to handle a wider variety of revenue sources. 

 Morphew and Baker (2004) investigated administration costs for those universities that 

were recently elevated to Research I (RU1) according to Carnegie Classification 2000. RU1   

were chosen for their higher-degree of organizational complexity, as they are more likely to 

suffer the malady of rising administrative costs as theorized by Leslie and Rhoades (1995). The 

authors conceptualized how becoming an RU1 increased administrative costs based on two 

concepts of administrative lattice proposed by Zemsky (1990) and in “Harvard of the Plains” 

proposed by DiMaggio and Powell (1983, as cited in Morphew & Baker, 2004).  The authors’ 

conceptual framework echoed Bowen’s (1980) revenue theory of higher education. 
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The administrative lattice represents a bureaucracy filled with administrators as their 

offices grow (Zemsky & Massy, 1990; as cited in Morphew & Baker, 2004) due to 

micromanagement and administration becoming a goal itself, and faculty who move away from 

instruction to more research. An example of this lattice is indirect costs being charged by 

universities to conduct federally funded research (Ehrenberg, 2000; as cited in Morphew & 

Baker, 2004). DiMaggio and Powell (1983) described the aspirations of institutions to imitate the 

most successful institutions as “Harvard of the Plains”. When it becomes difficult to clearly 

define the quality of output or the production technology, organizations tend to mimic their 

leaders in the field. Gaining prestige through attaining higher levels of research or to seek more 

grant-funding may lead to imitating the administrative structure of those institutions that are 

highly successful in attracting external research funds through larger advancement offices and 

professional staff engaged in securing such research funds.  

Morphew and Baker (2004) used 1976 and 1996 IPEDS data from 88 institutions 

classified as RU1 as of 1994, 18 of whom were rising RU1 (to denote those institutions who are 

new to the RU1 classification) and 37 RU2 institutions. The authors attempted to answer two 

questions. Did the rising RU1s spend more in administrative costs than Research II universities 

(RU2) before and after attaining RU1 status? Did the rising RU1s spend administrative costs 

similar to continuing RU1s (who were already RU1s) that resulted in rising proportion of 

administrative costs? The authors used descriptive analysis to compare the shares of expenditure 

in three categories – instruction, research, and institutional support (to denote administrative 

costs). Multiple regression models were applied separately on three categories of expenditure as 

dependent variables. Independent variables included RU2s, continuing RU1s, and institutional 

covariates including total revenue, percentage restricted revenues, and the natural logarithm of 
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enrollment. The study showed that the proportion of institutional support expenditure increased 

for the rising RU1s. The correlational study was not a definite indication of cause and effect. 

However, randomized experimental design to ascertain causality will not be practically feasible 

in institutional finance. 

Archibald and Feldman (2008) used descriptive statistics to study the reason higher 

education costs rise more rapidly than the overall inflation rate. They argued that comparing 

higher education with other service sectors that exhibited similar patterns of cost increases would 

provide valid insights on cost increases. The education cost is defined as the education and 

general expenditures per student obtained from the U.S. Department of Education, but costs for 

other industries were based on price indices obtained from the Bureau of Economic Analysis. A 

graph on the real costs over the period 1949-2000 shows that legal services and 

physicians/dentists with similar needs for highly educated labor experienced similar cost 

increases. The comparison 1976-2006 data on percentage of non-professional (no college degree) 

workers in higher education among three service sectors revealed that higher education has 

experienced the greatest shift away from a less skilled work force. Capital-skill complementarily 

led to the increasing cost and the enhancement of quality.    

Harter, Wade, and Watkins (2005) examined the cost of four-year public colleges and 

universities using descriptive statistics based on IPEDS data over a ten-year period 1989-1998 

using. The data were deflated using the GDP Price Deflator with 1996 as the base year. Private 

institutions were excluded due to their use of different accounting standards reported in the 

IPEDS. Several categories of expenditures were included – instruction, public service, academic 

support, student services, institutional support, plant operations, unrestricted scholarships, and 

mandatory transfers. The public institutions were further categorized into Carnegie 
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Classifications and were separated into the institutions with and without medical schools. The 

ratio of adjusted total expenditure to FTE enrollment was decomposed into four sub-ratios - 

adjusted total expenditure to instructional expenditure times instructional expenditure to faculty 

salaries times faculty salaries to number of faculty, and number of faculty to FTE enrollment. 

These ratios increase when the numerator grows faster than the denominator. For example, the 

first sub-ratio increases when the numerator non-instructional expenditure grows faster than the 

denominator instructional expenditure. The study showed mean expenditures per FTE increased 

over the period, as did the mean expenditures per student for instruction, public service, 

academic support, student services, institutional support, and unrestricted scholarships. However, 

mean instructional expenditure grew slower than the other types of expenditures. The authors 

explain that the economic slowdown after 2001 might have slowed down the expenditures due to 

reduced state appropriations, except for those institutions which raised tuition to offset lost state 

appropriations. 

Laband and Lentz (2004) examined if there were differences in cost-functions among for-

profit, private not-for-profit, and public institutions of higher educations. They used 1996-1997 

IPEDS data, when the accounting data were comparable, from 1,450 public, and 1,492 private 

institutions, including 176 for-profit institutions. The authors used regression models to estimate 

multi-product cubic cost function with total cost as the dependent variable, and several 

independent variables including average faculty salary, externally funded research, and 

undergraduate and graduate enrollments.  

Laband and Lentz (2004) found statistically significant differences only between the cost 

functions of private, not for profit and public institutions. Two possible explanations for the 

absence of statistical differences between for-profit and not-for profit institutions were provided. 
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For-profit institutions tend to specialize in high-cost undergraduate education in business and 

sciences, and may enjoy a relative cost advantage in providing such education. Data aggregation 

may obscure cost and output differences. Another explanation is that for-profit institutions might 

be engaged more in gaining market share than profit; not-for-profit institutions may be under 

pressure from their boards to cut costs (Laband & Lentz, 2004). 

The concern for increasing administration costs has been reflected in both scholarly 

papers and magazines in education. The growth in the administrative side of campus operations 

is viewed in terms of the total number of administrative staff and the total amount of 

administrative expenditures. From 1975 to 1985, the number of administrative employees 

including executive and managerial employees grew (17.9%); almost three times the growth in 

the number of the number full time faculty members (5.9%). The number of non-teaching 

personnel even grew 10 times the growth in the number of full time faculty (Grassmuck 1990, 

1991; as cited in Hedrick et al. 2009).  

Bergman (1991) noted that the ratio of administrative expenditure to instructional 

expenditure grew from 0.19 in 1930 to 0.27 in 1950 and even higher to 0.45 in 1987-88.  From 

1977 to 1987, the average administrative expenditures in private universities grew around 2.5 

times the growth in the average administrative expenditures in the public universities. Bergman  

argued that common excuses for such ‘administrative creep’ including increasing reporting 

requirements, affirmative action, administrators doing some of the work of faculty (e.g. 

counseling, and administrative support for the research) are not valid.  

Gumport and Pusser (1995) investigated ‘bureaucratic accretion’ in the University of 

California system both in terms of number of administrative positions and total administrative 

expenditure. From 1966 to 1991, the number administrative positions increased nearly 2.5 times 
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faster than the number of instructional positions. During the same period, the ratio of 

instructional expenditure to administrative expenditure decreased from six in 1966 to three in 

1991. 

Factors Affecting Administrative and Instructional Costs 

 The factors that can influence institutional decision making on determining spending 

levels of administrative and instructional costs are divided into four dimensions. The first 

dimension represents institutional characteristics attributable to variations in the levels of 

expenses on administration and instruction across institutions. This study includes four 

institutional characteristics as independent variables – institutional control (public or private and 

non-profit or for-profit), Carnegie classification (differences in the levels of instruction and 

missions), and full-time-equivalent enrollment of students. The second dimension is represented 

by five revenue items occupying the majority of revenue streams in a typical institution of higher 

education. The third dimension is represented by six cost factors occupying the majority of cost 

streams in a typical institution of higher education.  The fourth dimension is represented by state 

level characteristics that may affect campus resource allocation. The following four sections 

cover these four dimensions. 

Institutional Characteristics 

  Institutional characteristics differ considerably across the post-secondary institutions with 

different purposes and mix of services. These characteristics have a bearing on internal allocation 

of resources along different functions. This study includes the following four institutional 

characteristics that may explain variations in administration and instructional costs incurred by 

institutions: 
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Institutional control.  The level of administrative services needed by different 

institutions may depend on whether the institution is public, private not-for-profit, or private for-

profit. According to a National Center for Education Statistics (NCES) report (Knapp, Kelly-

Reid, & Ginder, 2012), these institutions have enrollments of approximately 15.4 million 

(70.72%), 3.95 million (18.34%), and 2.36 million (10.94%) students, respectively, indicating 

some variations in control of the institutions. Public institutions may need more administration 

services to maintain revenue streams from state governments and to satisfy regulatory burdens 

(Leslie & Rhodes, 1995; Morphew & Baker, 2004) while profit-seeking enterprises may try to 

control costs to maximize their profits (Leslie & Rhodes, 1995).  

This profit-maximizing objective may lead to controlling administration costs. In the 

higher education sector, for-profit institutions have grown rapidly in the recent years and have 

attracted criticism regarding the quality of the education as well as their business practices. 

However, these for-profit institutions generally receive no direct public funding (Belfield, 2012). 

During the 10 year period 1999-2009, the market share of both undergraduate and graduate 

enrollment at private, for-profit institutions increased more than other types of institutions 

(Desrochers & Wellman, 2011).  

Carnegie Classification. The Carnegie Classification, originally published in 1973, 

(Carnegie Foundation, 2013) is often used by researchers to capture institutional diversity and 

mission differentials in post-secondary education (McCormic et al., 2009). Organizational 

complexity is reflected in the mission differentials as evidenced by colleges concentrating on 

instruction having less complex organizational structures than research universities (Leslie & 

Rhodes, 1995). To fulfill multiple missions, additional resources are needed to organize and 
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administer different functions on campuses. Organizational complexity may lead to increased 

administration costs. 

Full time equivalent enrollment of students (FTE).  The size of an organization and its 

internal allocation of resources are often determined by the output measures; e.g. number of 

products produced or number of customers served. In the higher education literature, student 

enrollment numbers are used as an institutional characteristic to explain variation among 

institutions. Institutional size and complexity are found to be positively related to administration 

costs (Bresciani, dissertation in progress, as cited in Leslie & Rhodes, 1995). Brinkman (1981) 

found that total FTE enrollment was a statistically significant factor affecting unit instructional 

costs at major research universities in a multiple regression model. 

Revenue Factors 

State appropriations and tuition.  According to a National Center for Education 

Statistics (NCES)  report (2012), among all sources of revenue for a public post-secondary 

institutions in 2009-2010, state appropriation has the highest percentage (20.59%). Over the past 

decade or so, due to financial constraints accompanied by budget priorities in health and other 

societal needs, states have decreased funding for public institutions (Cheslock & Giannesschei, 

2008). In the state level policy making process, legislators viewed availability of alternative 

sources funding for public institutions, e.g. tuition and private donations, as factors for lowering 

the states’ share of public support for higher education.  

 To cover the costs of inputs, public institutions have resorted to raising tuition to offset 

declining state support. Rising college tuition has contributed to a societal concern for college 

affordability. However, Cheslock and Gianneschi (2008) observed that the levels of tuition were 

set at a level low enough to prevent a decline in enrollment. Tuition is the second largest source 
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of revenue (18.44%) for public institutions (National Center for Education Statistics, 2012). 

However, tuition is the largest (33.41%) source of revenue for private, not-for-profit institutions. 

 Grants and contracts.  Another significant source of revenue for post-secondary 

institutions is grant and contracts from different government and non-governmental agencies for 

research projects, training programs, and other specific activities that are externally funded. 

Grants and contracts may include provisions for administrative costs. In 2009-2010, 14.81% of 

the total revenue for public institutions came from governmental grants and contracts; making 

this the third largest source of revenue (Desrochers & Wellman, 2011). For private institutions, 

grants and contracts from governmental agencies constitute around 15% of total revenue and the 

fourth largest source of revenue.  

  Private gifts and endowment returns.  Private gifts have played an important role in the 

development of higher education (Drexner, 2011). To meet budgetary demands, both public and 

private institutions are increasingly active in fundraising from private individuals, alumnus, and 

foundations. Endowments can be used to provide student scholarships, finance capital projects, 

and endow faculty positions. Economic prosperity in the past decades was accompanied by a 

growth in private fundraising, especially for the private institutions. In addition, the strong 

economy helped increase investment returns from endowment funds.  

 Private gifts, including grants and contracts, were the third largest source of revenue at 

13.67% of the total revenue in 2009-10 for the private institutions (National Center for Education 

Statistics, 2012). The market value of the total endowment fund of all colleges and universities 

was $356 billion. The top four institutions with the largest endowments in 2010 were all private 

institutions: Harvard University ($28 billion), Yale University ($17 billion), Princeton University 

($15 billion), and Stanford University ($14 billion). Even public institutions managed to fare 
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well in accumulating endowment funds; the University of Texas System ranked fifth with a $13 

billion endowment, and the University of California System ranked 10th with $5 billion 

endowment.  

 However, the economic slowdown and the Great Recession might have caused declines 

in gifts as well as investment returns. According to a survey by National Association of College 

and University Business Officers (NACUBO), 60% of the reporting institutions suffered a 

decline in gifts in fiscal year 2009 (National Association of College and University Business 

Officers, 2009). Private post-secondary institutions suffered a massive investment loss of $64 

billion in 2009-2010 (National Center for Education Statistics, 2012).  

Cost Factors 

Academic support. This includes materials and services needed to support instruction, 

research, and public service. It includes libraries, academic computing, museums, dean’s offices, 

and course development. Public and private postsecondary institutions collectively spent 6.71% 

and 8.92% of the total expenditure, respectively, in 2009-2010 (National Center for Education 

Statistics, 2012). Costs of academic computing may be on the rise due to increasing online 

education and the general need for computing resources. For example, from 1999 to 2009, public 

research institutions increased academic support per FTE by 11.4% (Desrochers & Wellman, 

2011). Academic support is found to be significant in positively affecting 6-year graduation rates 

in baccalaureate institutions (Ryan, 2010). 

Graduation rate is another indicator often discussed by campus decision makers and state 

policy makers in the context of resource allocation. Burke (1998, reported in Gansemer-Top & 

Schuh, 2006) observed that graduation and retention rates are common measures of institutional 

effectiveness. By contrasting to the insignificant effect of institutional support representing non-
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academic overhead of ‘costs of doing business’, Ryan (2010) concluded that spending more on 

academic support and keeping institutional support expenses minimum would be beneficial to 

institutions. 

Research expenses.  This category includes sponsored and organized research occupying 

9.98% and 11.13% of total expenditure in public and private institutions, respectively, in 2009-

2010 (National Center for Education Statistics, 2012). According to Toutkoushian (2001), 

research and public service should be separately accounted for to capture different missions of 

post-secondary institutions. Research accomplishment is often identified with the prestige of an 

institution and factors for local economic development (Zumeta, Breneman, Callan, & Finney, 

2012). Organizational tendencies to gain prestige lead to ‘mission creep’ and cost escalation. In 

the 10 year period of 1999-2009, the research expenses per FTE increased by 22.1% in public 

research institutions and by 29.8% in private research institutions (Desrochers & Wellman, 

2011). Research activities are considered more costly than teaching activities in post-secondary 

institutions (Toutkoushian, 2001). 

Student services.  Student services cover a wide array of non-instructional services for 

students including admissions, registrar and financial aid functions, career counseling, student 

organizations, and intramural athletics. Expenses in this category occupy 4.67% and 7.87% of 

total expenditure in public and private institutions, respectively, in 2009-2010 (National Center 

for Education Statistics, 2012). In the 10 year period of 1999-2009, the student services expenses 

per FTE increased by 19.4% in public research institutions and by 35.9% in private research 

institutions (Desrochers & Wellman, 2011). Webber and Ehrenberg (2010) found that student 

services expenditures in 4-year institutions influence both graduation rate and persistence rate, 

especially for institutions with lower averages on entrance scores.  
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  Public services.  Expenditure in this category represents services provided to external 

groups in the form of conferences, cooperative extensions services, public broadcasting, and 

other projects for community service. The cost of public services per FTE occupies 1.44% and 

4.09% of total expenditure per FTE in public and private institutions, respectively, in 2009-2010 

(National Center for Education Statistics, 2012). In the 10 year period of 1999-2009, the public 

services expenses increased by 11.1% in public research institutions and by 0.5% in private 

research institutions (Desrochers & Wellman, 2011). Public service is considered an important 

function of post-secondary institutions (Crosson, 1983). The Morrill Land-Grant Acts of 1862 

and 1890 instituted the public service mission in the land-grant public institutions (Jaeger & 

Thornton, 2005). However, based on a faculty survey of a land-grant institution, Jaeger and 

Thornton found that faculty members are not adequately rewarded for public service. 

  Operation and maintenance of plant.  Expenditures in this category include the amount 

paid for operation and maintenance of physical plant, grounds, and buildings, utilities, and other 

physical facilities. The cost of operation and maintenance of plant per FTE occupies 5.73% and 

6.4% of total operating expenditure per FTE in public and private research institutions 

respectively in 2009 (Desrochers & Wellman, 2011). In the 10 year period of 1999-2009, the 

expenses per FTE increased by 20.2% in public research institutions and by 47.9% in private 

research institutions. In the past, institutions have deferred the maintenance of facilities to 

reallocate resources and save costs (Brown & Gamber, 2002). Resource allocation for 

maintenance may be less than the desirable level, especially in the context of the age of buildings 

on campuses (Zumeta et al., 2012).  
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Scholarships and fellowships. Expenditure in this category includes institutional 

spending on scholarships, fellowships, and living allowances, and excludes tuition waivers, state 

and federal aid. This is itemized separately in the budgets of post-secondary institutions. Some 

scholars argue against reporting scholarships and fellowships as expenditures and prefer it to be 

reported as a deduction from tuition revenue (Toutkoushian, 2001). However, setting a fixed 

level of tuition applicable to the general population of students, but awarding different amounts 

of scholarships and fellowships to individual students, may involve a complex dynamic of 

decision making. Financial aid policies may be used by institutions as a price discriminatory 

strategy to attract better students and to maximize revenue (Lawson & Zerkle, 2006). This 

research will consider scholarships and fellowships as a separate item of expenditure. 

 Staff composition.  Educational organizations in general are labor intensive and different 

types of staff are the primary inputs to fulfill all arrays of missions; teaching, research, and 

public service. Instructional activity being central to post-secondary institutions, a greater 

number of faculty that raises the faculty-student ratio is often an indicator of academic quality of 

education provided on a campus. Full-time faculty employment was the tradition.  

 However, number of part-time faculty has increased significantly in last three decades 

due to financial considerations (Ehrenberg, 2006).  There is a growth on the management side of 

the higher education as indicated by the growth in the number of administrative staff documented 

by Desrochers and Kirshstein (2014).  There was growth in the other professional types of staff 

on campuses. Snyder and Dillow (2013) found that the proportion of other non-teaching 

professionals increased from 33% in 1991 to 40% in 2011. However, the proportion of 

nonprofessional staff declined from 37% to 24%.     
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State Factors 

 At the state levels, demographic and fiscal factors may have bearing on campus level 

resource allocation. State policymakers responsible for public funding are interested in 

understanding campus resource allocation and administrative costs. For example, the Minnesota 

House of Representative Appropriation Committee concerned with growing higher education 

spending, requested the Minnesota Office of the Legislative Auditor to conduct a study on the 

spending on administrative and student services for the post-secondary institutions in the state 

(Minnesota Office of the Legislative Auditor, 1992). Recently, the University of Minnesota’s 

President assured the State Senate higher education committee that he has engaged in lowering 

the administrative costs by streamlining the complex organization (Davis, 2013).   

 Elected officials have two dimensional interests in public funding of higher education. 

On the one hand, state policymakers view investing in higher education and reaping the benefit 

from an educated work force (Creedy & Francois, 1990, as cited in Toutkoushian & Hollis, 

1998). On the other hand, elected officials are interested in making policies that will increase the 

chances of their re-elections (Coughlin & Erekson, 1986, as cited in Toutkoushian & Hollis, 

1998).  

 This research included five state factors that may have some influence on campus 

resource allocation:  median income, total taxes per capita, number of students in K12 public 

schools, state revenue per capita allocated for K12 public schools, and current expenditure per 

student in K12 public schools. The number of students in public K12 schools is a proxy measure 

of college age population. Median income is a measure of college affordability to the state 

residents. Financial strength of a state is measured by total taxes per capita. Per-capita income, 

tax-capacity, and number of college-aged students are considered key factors in determining 
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state support for higher-education (Layzell & Lyddon, 1990; Rizzo, 2006; as cited in Weerts & 

Ronca, 2012).  From the perspective of state policy makers, while higher education is considered 

a discretionary item (Zumenta, 2004), K-12 schooling is considered mandatory (Blankenu, 

2005). This research included two financial factors in the public K12 school sector - on the 

revenue side, the state revenue per capita allocated for K-12 public schools; and current 

expenditure per student in K-12 public schools, on the expenditure side.  

Campus Costs in the Current Recession 

 Institutions responded to the recession in several ways. Holley and Harris (2010) 

conducted a case study of two large public 4-year institutions from the southeast. Authors used a 

qualitative design to analyze documents and data collected through interviewing those who could 

provide insights to enrollment, funding, and financial aid. Their results indicate that to cope with 

the threat of declining state appropriations and federal support, decision makers on the campuses 

ramped up student recruitment to generate tuition revenues. The study did not reveal any cost 

cutting measures. The results of the study may imply productivity gains and opens up question as 

to whether there was any differential in productivity between faculty and administration.  

 To offset the severity of the recession on the general economy, the federal government 

instituted the American Recovery and Reinvestment Act (ARRA) of 2009, known as "the 

stimulus" in the general media. Under the provision of the act, the State Fiscal Stabilization Fund  

(SFSF) program was established to close state budget gaps in education. One-time federal 

funding of $53.6 billion (U.S. Department of Education, March 7, 2009) administered by the U. 

S. Department Education was intended to avoid cuts and retain educators. Different survey 

results show that stimulus funding was not enough to avoid a decline in total fiscal support in 

many states (Zumeta, 2010). 
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 A survey of 188 institutions belonging to Association of Public and Land-Grant 

Universities shows that institutions have responded to the budget crunches through controlling 

administration and instructional costs differently (Keller, 2009).  Federal stimulus funds were 

used by 70% of the respondents. However, as a short-term strategy, 44% of the institutions 

reduced tenured and tenure-track faculty positions, and 70% of the institutions reduced 

permanent and temporary staff positions. As a long term strategy, personnel expenditure 

continued to be a primary focus. While 20% of the institutions were planning to reduce tenured 

and tenure-track faculty positions, 40% of institutions were planning to reduce professional and 

support staff. 

Summary 

Bureaucracy, especially in the public sector, often is blamed for inefficient growth. In  

institutions of higher education, there is tension between administration and faculty. The burden 

of educating students, the main function of higher-education institutions, is primarily on the 

shoulders of instructional staff.  However, over time, the rise in administrative costs became a 

concern in the context of increasing costs of higher education that consistently outpaced 

inflation.  The rise in administration costs is generally viewed along two dimensions. Accretion 

is justified in terms of increasing complexity, accountability, and attracting higher revenues. On 

the other hand, administrative bloat is traced to questionable self-propagation, mission creep, and 

mimicking.  

Prior research using snapshot comparisons of growth over a time-gap, generally based on 

accounting data from IPEDS, showed a disproportionate increase in administrative costs relative 

to instructional costs. However, a long-term time trend model by Hedrick et al. (2009) found no 
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such relative increase in administrative expenditures. However, the model can be questioned for 

extrapolating changes in the series of changes in the consecutive short runs, to a long-term trend.  

There is disagreement among experts about trends in administration costs. In the absence 

of any focus on probable changes in administrative costs during the recessions in the literature, 

this study proposes a conceptual framework based on Bowen’s theory of cutting costs, which 

focuses on controlling administrative costs during the economic slowdown. The proposed study 

quantitatively analyzes national datasets to address questions regarding patterns of administrative 

and instructional costs during the recession. 



39 
 

CHAPTER THREE 

METHODS 

 The purpose of this study was identify the patterns of administrative and instructional 

cost controls, if any, during the Great Recession and to determine which factors might have 

effected such patterns. The dependent variables are hypothesized to be influenced by institutional 

characteristics and different costs and revenue components. This chapter begins with the research 

questions that this study attempts to answer, followed by the study design that describes the 

population, time-frame, definitions and characteristics of the variables, data sources and 

measurements, and data preparations. The next section describes the descriptive analysis and 

statistical models used to estimate the conceptual model. The chapter ends with some limitations 

of this study.     

Research Questions 

 The study was guided by the following two research questions: 

1. To what extent are revenue and cost factors, staff composition, and state level factors 

associated with administration and instructional costs? 

How do the effects, if any, of different factors vary by institutional missions? 

2. What is the effect of recession, if any, on administration and instructional costs during the 

Great Recession? 

How do the effects of recession, if any, vary by institutional missions? 

 To better understand the research questions for this study, the following key concepts are 

clarified.  

 •Cost structure of an institution refers to the expenditure incurred by an institution as 

defined by generally accepted accounting methods.   
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 •Administration costs include those expenses that are defined by the category of 

institutional support within the IPEDS.   

 •Institutional characteristics include Carnegie Classifications 2000 to capture mission 

differentials and education levels, control of the institutions in terms of public and private not-

for-profit and for-profit institutions, and FTE. 

Study Design 

Time Period 

 The time period of the recession in this study is partly based on the definition provided by 

National Bureau of Economic Research (NBER). NBER is a nonprofit economic research 

organization recognized by both scholarly and business communities as a leader in evaluating the 

nation’s economic policies and affairs.  The Business Cycle Dating Committee (BCDC) of the 

NBER, responsible for defining the chronology of recessions and expansions, is comprised of 

economics faculty from leading research universities (National Bureau of Economic Research, 

2012).  

 The BCDC analyzes historic macro-economic data primarily from the U.S. Bureau of 

Labor Statistics, U.S. Bureau of Economic Analysis, and the Federal Reserve System.  The time 

span of the contractions and expansions are based on a comprehensive set of data on real Gross 

Domestic Product (GDP) measured on the product and income sides, economy-wide 

employment, real income, and other indicators such as real sales and the Federal Reserve's index 

of industrial production.  A recession is defined as a period of significant decline in economic 

activity. The committee identifies a month when the economy reaches a peak and a later month 

when the economy reaches a trough. The time in between peak and trough with diminishing 

economic activity signifies a period of recession. NBER formally defined the  period of 15 
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months starting from December 2007 to June 2009. This research considered the IPEDS fiscal 

years 2008 to 2009 as recession years, To capture a change in the patterns of cost control during 

the current recession and non-recession periods, the study used data from the year 1988 onwards 

and considered that other recessionary periods during the selected time frame were not deep 

enough to affect the patterns of costs in higher education. 

Sample  

The study population was the population of all public post-secondary institutions from all 

50 states and the District of Columbia, offering 4-year or higher level programs, that  

participated in any federal assistance program authorized by the Higher Education Act of 1965 

with valid values of enrollment, Carnegie Classification 2005 (defined in detail later) and other 

variables with non-missing values over the period of 1988-2010. Public institutions are the 

institutions whose programs and activities are controlled by public officials, elected or appointed 

(IPEDS). The panel data for the period 1988 to 2010 (23 years) include data from three main 

types Carnegie Classification 2005 – Research, Masters, and Baccalaureate.  

The Carnegie Classification of post-secondary institutions, originally developed in 1971 

by Carnegie Commission on Higher Education, describes the institutional diversity of United 

States higher education (The Carnegie Foundation for the Advancement of Teaching, 2001). The 

classification system is widely used by policy-makers and scholars for peer-level comparisons.  

The popular media such as US News and World Report also use this classification system to rank 

postsecondary institutions. The classification system is perceived as a hierarchical order in terms 

of academic importance or institutional aspirations. The classification system has undergone 

many updates over the years.   
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 This study used the 2005 Carnegie edition, which was the latest edition before the 

beginning of the Great Recession in 2009. Based on the Carnegie Classification 2005, this study 

will use following three categories – 1. Doctoral/Research Universities (Extensive and 

Intensive); 2.  Masters Colleges and Universities (I & II); 3. Baccalaureate Colleges (Liberal arts, 

general, and baccalaureate/associate colleges. Table 1 shows the number of public institutions 

and percentages in each type of Carnegie Classifications. 

 
Table 1: Number of Public Four-Year Institutions and Observations in Each Carnegie 
Classification 
 

Carnegie Classification 2005 Number of Institutions Percentage 

Public Research 151 33.93% 

Public Master's 214 48.09% 

Public Bachelor's 80 17.98% 

Total 445 100.00% 

  

There were 461 public 4-year institutions which did not have non-missing values in the three 

Carnegie Classifications included in the study. The highest number of institutions was found to 

be in the category of Masters institutions (49.24%), followed by Research institutions (32.75%), 

and Baccalaureate institutions (18%).  Hedrick (2009) noted that Masters institutions are the 

largest category of public 4-year institutions in the US. 

Variables 

 The list of all variable used in the research is included in table 2.
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Table 2: The Variables Used in the Research, Including Short Descriptions and Source. 

Variable Short Description Short Variable Name Type Source Unit 

Independent Variables         

Administration Costs Administration_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Instructional Costs Instruction_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Dependent variables         

Dummy variable to indicate Recession Years 2007-2008 

and 2008-2009 academic years 

Recessionyear Dichotomous NBER 1 and 0; 1 for Recession  

Full Time Equivalent (FTE) Student FTE_count Continuous IPEDS (DCP) Numeric 

Net tuition and fees revenue  Nettuition_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Revenue from state and local appropriations State_local_app_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Revenue from federal appropriations and federal, state, and 

local grants and contracts 

Fedstate_grantscon_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Revenue from affiliated entities, private gifts, grants, and 

contracts; investment returns; and endowment earnings 

Priv_invest_endow_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Expenditures for research - current year total Research_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Expenditures for student services - current year total Studserv_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Expenditures for public service - current year total Pubserv_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Expenditures for academic support - current year total Acadsupp_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 
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Table 2 continued. 
 

Variable Short Description Short Variable Name Type Source Unit 

Expenditures for scholarships and fellowships - current 

year total 

Scholarships_fte Continuous IPEDS (DCP) Dollar (2010) Per FTE 

Full-time faculty per 100 FTE students FT_faculty_100fte Continuous IPEDS (DCP) Per 100 FTE 

Part-time faculty per 100 FTE students PT_faculty_100fte Continuous IPEDS (DCP) Per 100 FTE 

Full-time executive/administrative staff per 100 FTE 

students 

FT_executive_100fte Continuous IPEDS (DCP) Per 100 FTE 

Part-time executive/administrative staff per 100 FTE 

students 

PT_executive_100fte Continuous IPEDS (DCP) Per 100 FTE 

Full-time other professionals per 100 FTE students FT_other_prof_100fte Continuous IPEDS (DCP) Per 100 FTE 

Part-time other professionals per 100 FTE students PT_other_prof_100fte Continuous IPEDS (DCP) Per 100 FTE 

Full-time clerical staff per100 FTE students FT_clerical_100fte Continuous IPEDS (DCP) Per 100 FTE 

Part-time clerical staff per100 FTE students PT_clerical_100fte Continuous IPEDS (DCP) Per 100 FTE 

Median Household Income Medianincome Continuous US Census Dollar (2010) 

Total taxes per capita Total_taxes_capita_capita Continuous US Census Dollar (2010) 

Total number of students in PK-12 public institutions Public_school_student Continuous NCES (CCD) Headcount 

State Revenue appropriated to PK-12 public schools per 

capita 

StaterevPK12_capita_capita Continuous NCES (CCD) Dollar (2010) 

Current expenditure in PK-12 public schools per PK-12 

student 

CurrexpdPK12_student_student Continuous NCES (CCD) Dollar (2010) 
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Dependent Variables  

1. Administration Costs (Administration_fte) – Costs of daily operational support of an 

institution. The expense category includes administrative services, central 

management activities relating to long range planning; legal, financial, and fiscal 

operations; facilities and space management; personnel services and record keeping; 

logistical services including purchasing, storing, and printing, public relations and 

development; governmental relations; and information technology services related to 

administrative functions (IPEDS, 2012).  

2. Instructional Costs (Instruction_fte) – Costs of instructional functions and 

departmental research and public services are not separately budgeted. The expense 

category includes general academic, occupational, and vocational instruction, 

community education, and agricultural extension sessions for both credit and non-

credit activities. Includes allocated costs of operation and maintenance of plant, 

interest, and depreciation, information technology services related to instructional 

activities (IPEDS, 2012). Excludes academic administration such as academic deans.   

Independent Variables 

 Recession indicator. Recession Years (Recessionyear) -   A dummy variable used to 

represent each year in the 23 year time period in this study, 1988-2010, with value 0 for the years 

preceding the recession, and 1 for the years 2008-2010 during  the recession.  Recession is said 

to have ended formally in 2009. However, various economic indicators e.g. child poverty rate 

(Isaacs, 2011) unemployment rate and state fiscal difficulties (Zumeta, 2012) suggest that full 

recovery from the recession did not occur in 2010. 
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     Full-time equivalent enrollment of students. Full-time Equivalent Enrollment 

(FTE_count) – FTE enrollment based on instructional activity is a secondary measure to improve 

upon simple head counts that ignore the difference in credit loads undertaken by full-time and 

part-time undergraduate and graduate students in different academic calendar systems. The 

number of FTE is calculated based on 12 month enrollment (IPEDS, 2012):  one undergraduate 

FTE is calculated based on 45 credit hours in quarter calendar system and 30 credit hours in 

semester/trimester calendar system; one graduate FTE is calculated based on 36 credit hours in a 

quarter calendar system and 24 credit hours in semester/trimester calendar system. 

     Revenue factors (5). 

1. State and Local Appropriations (State_local_app_fte) – State governments provide 

funding directly to institutions for operating activities through annual legislative 

appropriations from general revenue source. Includes direct funding from local 

governments. This revenue category does not include other state grants and contracts. 

2. Net Tuition and Fees (Nettuition_fte) – The total amount of tuition and fees to cover a 

full academic year (IPEDS, 2012). Tuition rate is the amount directly charged to 

students for instructional services per term, per course, or per quarter basis. Required 

fees include the amount that students in general are required to pay as a precondition 

of receiving instructional services. It excludes institutional grants provided to student.    

3. Federal appropriations and federal, state, and local grants and contracts 

(Fedstatelocgrantscon_fte) – Includes revenues from federal, state, and local 

governments as part of operating and non-operating activities (IPEDS, 2012). 

Operating contracts and grants are for specific programs or research projects that are 

classified as operating revenues.  Non-operating amounts are provided to institutions 
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on non-exchange basis.  Pell grants are excluded if they are reported as federal grants; 

however revenues from Federal Direct Student Loan programs are excluded.  

4. Private Gifts, Grants, Contracts, and Investment Returns (Priv_invest_endow_fte) – 

Includes revenues from private individuals and organizations for non-exchange 

transactions or no legal consideration and under private contracts for specific goods 

and services (IPEDS, 2012). Includes amounts that are directly related to instructions, 

research, or service, or other institutional purposes. Includes amounts received from 

foreign entities and dollar value of contributed services. Revenues obtained from 

investments including endowment assets in the form of interest, dividend, rental and 

royalty income, realized, and unrealized gains 

    Cost factors (6).  

1. Academic Support (Acadsupp_fte) – Includes expenses to support primary missions 

of instruction, research, and public service (IPEDS, 2012). Expenses are incurred for 

preserving, maintaining, and providing educational materials e.g. libraries and 

museums, media services, and allocated costs for information technology, plant and 

operation maintenance.   

2. Research (Research_fte) – Includes expenses for activities specifically carried out to 

conduct research commissioned by external agencies and or other units in the 

institution separately budgeted, research centers, actual and allocated costs for 

information technology, plant and operation maintenance. 

3. Student Services (Studserv_fte) – Includes expenses to provide admission and 

registrar services, and other services to help with emotional, physical, social, and 

cultural development; e .g. cultural events, student newspapers, intercollegiate 
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athletics, student health services other than self-supporting auxiliary enterprises, 

actual and allocated costs for information technology, plant and operation 

maintenance.  

4. Public Service (Pubserv_fte) – Includes expenses to provide non-instructional 

services to the external community, e.g. conferences, cooperative extension services, 

public broadcasting, and, actual and allocated costs for information technology, plant 

and operation maintenance (IPEDS, 2012). 

5. Operation of Plant and Maintenance (Opermain_fte) – Includes expenses for service 

and maintenance of campus grounds and facilities used for educational and general 

purposes and amounts are not accounted for in any other expense categories (IPEDS, 

2012).  

6. Scholarships and Fellowships (Opermain_fte) – Includes expenses to provide 

scholarships (generally for undergraduates) and fellowships (generally for graduates) 

that do not require any service from students, and excludes loans and college study-

programs (IPEDS, 2012). 

Staff composition (8). 

1. Faculty - full-time (FT_faculty_100fte) and part-time (PT_faculty_100fte). 

Persons employed by institutions for the principal purpose of  instruction, 

research or public service;  faculty may hold academic and non-academic ranks 

and do include graduate, instruction, or research assistants (IPEDS, 2012)  

2. Executive - full-time (FT_executive_100fte) and part-time 

(PT_executive_100fte).  Persons employed by institutions for the purpose of 

managing an institution or a department or subdivision of the institution; work 
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assignments are directly related to management policies or general business 

operations (IPEDS, 2012). 

3. Other Professional - full- time (FT_other_prof_100fte) and part-time 

(PT_other_prof_100fte).  Persons employed by institutions for the purpose of 

serving in the areas of student service, academic and institutional support; 

qualifications include baccalaureate or higher degrees  (IPEDS, 2012). 

4. Clerical staff - full-time (FT_clerical_100fte) and part-time (PT_clerical_100fte).  

Persons employed by institutions for the purpose of conducting clerical and 

secretarial activities in an office (IPEDS, 2012).  

State characteristics (5). 

1. Median Household Income (Medianincome). Income received by a household at 

regular interval before deductions for income taxes, union fees, social security, and 

Medicare, excluding certain money receipts like capital gains (U.S. Census, 2014). 

This measure is based on U.S. Census Bureau, Current Population Survey, Annual 

Social and Economic Supplements.  

2. Total Taxes per Capita (Total_taxes_capita). The state government tax data includes 

Property Tax, Sales and Gross Receipts Taxes, License Taxes, Income Taxes, and 

Other taxes from an array of 25 different tax codes (US Census, 2014).  

3. Number of Students in Public Elementary/Secondary Schools 

Public_school_student). Annual headcount of students from all grades enrolled in 

elementary to secondary levels on or around October 1 are included (NCES, 2015). 

Imputation for some grade counts was done. 
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4. State Revenue (Staterev_capita). The amount includes all direct funds appropriated 

from state governments and funds provided to compensate for nontaxable state 

entities (NCES, 2015. 

5.  Current expenditures (Currexpd_student). The amount represents all expenditures 

incurred for daily operations of schools and school districts including staff salaries 

and benefits, supplies, and purchased services (NCES, 2015). Amounts spent for 

repaying debts, capital outlays, programs (e.g. adult education) beyond 

elementary/secondary levels are excluded. 

Adjustment for Inflation 

This study is based on comparison financial amounts over multiple years. However, the 

purchasing power of a dollar changes over time due to changes in the prices of different goods 

and services traded in the economy. To have a valid comparison of the financial figures from 

different time periods in real terms, we need to standardize the amounts in terms of an index that 

tracks changes in the purchasing power of a dollar. The formula is: Real Value (or constant 

dollar) = (Nominal value (or current dollar)/Price Index at the current year) × 100. 

The most widely available and used price index in the nation is Consumer Price Index 

(CPI).  The Bureau of Labor of Statistics of the U.S. Department of Labor, responsible for 

providing economic information to support public and private decision-making, calculates the 

CPI monthly (Bureau of Labor Statistics, 2012). The index, available since 1913, is based on 

prices paid by an urban consumer with a fixed market basket of goods and services arranged in 

200 categories from eight major groups including education and communication that include 

college tuition.   
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Although, the CPI is used extensively in popular media, business decision-making, and 

scholarly literature in multiple subjects, the higher education community developed two separate 

indices to specifically measure changes in costs of operating higher education since 1961. The 

Higher Education Price Index (HEPI) is based on prices paid for goods and services excluding 

research purchased by a college or university (Commonfund Institute, 2011). The major cost 

categories included in the HEPI are faculty, administrative, and service salaries, benefits, 

supplies and materials, and utilities based on survey data from 41 institutions. The HEPI has 

been criticized as self-referential and is not universally accepted (SHEEO, 2010). SHEEO 

developed an alternative index, the Higher Education Cost Adjustment (HECA) based on two 

federally developed price indices – Employment Cost Index (ECI) and the Gross Domestic 

Product Implicit Price Deflator (GDP IPD). The HECA is calculated based on the weight of 75% 

on ECI and 25% for GDP ID with underlying assumption that such proportions reflect the 

expenditure pattern of post-secondary institutions.  

CPI has traditionally been the choice for adjusting inflation in higher education literature. 

However, use of HEPI and HECA is found in some current literature.  Scholars are still divided 

in choosing general price level index versus higher education price indices. For example, 

McLendon et al. (2009) and Cheslock and Gianneschi (2008) analyzed state higher education 

funding using different indices. McLendon et al. (2009) adjusted state appropriations using CPI.  

Cheslock and Gianneschi  (2008) used HEPI to adjust state appropriations, and used HECA to 

verify robustness of their results. This study used CPI to adjust for inflation for its wide range of 

applicability including four state level financial variables included in this study. 
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Data Sources 

National Center for Education Statistics (NCES) Datasets 

 NCES is the primary federal agency responsible for collecting and analyzing all levels of  

educational data from private and public institutions through different surveys. Institution level 

data needed for this study were obtained from the Delta Cost Project database made available 

through Integrated Postsecondary Education Data System (IPEDS) for financial and institutional 

characteristics. Datasets from NCES are the most comprehensive and reliable panel data sets 

available at the national level. In addition, as a census of higher education institutions are 

included in the IPEDS, the analysis of this dataset allowed generalizations across different types 

of colleges and universities 

Integrated Postsecondary Education Data System (IPEDS) and Delta Cost Project 

Database (DCP) 

 The Integrated Postsecondary Education Data System (IPEDS) is a system of a series of 

interrelated data from all post-secondary institutions in seven areas: institutional characteristics 

and prices, student enrollment, financial aid, program completions, graduation and retention 

rates, and human and financial resources. All post-secondary institutions that participate in any 

federal student aid program authorized by the Title IV of Higher Education Act of 1965 are 

required to respond to the IPEDS annual surveys.  Currently, around 7,500 institutions complete 

the survey, including public and private, not-for-profit research universities and colleges, 

community, technical, and tribal colleges, and for-profit and non-degree granting institutions. 

 IPEDS provide a web-based tool to download custom files for multiple years. IPEDS 

applies a detailed procedure to impute missing values (National Center for Education Statistics, 

2012). It uses Nearest Neighbor procedure to identify key statistics in different components: 
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human resources, student financial aid, enrollment, graduation, and completion. Then it uses 

these statistics to identify the neighbor institution to the non-responding institution and substitute 

missing data of non-responding institution with data from the neighbor institution. Further 

adjustments are made depending on the statistical distance between the neighbor and non-

responding institution. Delta Cost Project Database (DCP) was created originally by Delta Cost 

Project, an independent nonprofit entity, to standardize IPEDS data to be used in longitudinal 

analysis. Since 2012, the Delta Cost Project Database is maintained by NCES. The data is 

provided through the NCES website as downloadable data and associated computer programs 

(e.g. SAS) to preliminary process the data.  

Common Core of Data (CCD) 

Common Core of Data (CCD) is an NCES program to collect fiscal and non-fiscal data 

about all public schools, school districts, and state education agencies. The data are annually 

supplied by the state education agencies to include descriptive and demographic information 

about students and staff, revenue, and expenditure data. CCD data are made available on the 

NCES website as downloadable text and Excel data. 

U.S. Census Bureau 

The U.S. Census Bureau, a part of the U. S. Department of Commerce, serves as the 

leading source of data on nation’s people and economy. The Bureau collects data from every 

resident, state, and local government.   

Data Analysis 

 The data analysis was carried out in three steps – data preparation, descriptive, and 

statistical analysis. The data were downloaded and obtained from multiple sources described in 

the previous sections.  IPEDS provided DCP data and associated SAS program for preliminary 
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processing at its website. The data included the CPI for all the relevant years for deflating the 

financial data to the 2010 price level. Financial data obtained from different sources were 

deflated using the CPI data. All institutional variables were normalized by dividing by the total 

FTE of the institutions. The categorical variable, recession year, was recoded in the binary form 

of 1 and 0. Cross-sectional time-series data obtained and matched from different sources with 

values of variables in each year in multiple columns were rearranged in the form of panel data 

with each column representing each variable with multiple values for multiple years for SAS 

panel analysis.  

Statistical Analyses 

 This research is based on panel data from different institutions over time. Both the cross-

sectional and time-series nature of data used in the study provided more insights than the 

analysis of either cross-sectional or time-series data alone (Baltagi, 2008). To explain variations 

in the administration as dependent variable, this study used panel multiple regression model in 

the following form: 

DEPENDENTVARij = β0  +  β1 COSTij  + β2 REVENUEi j + β3STAFFij  +β4 STATEij  + 
β5FTEij  +  β6 RECESSIONYEARij +  αi + eij  

 

Where i and j suffixes represent individual institutions and years, DEPENDVAR are the 

dependent variables representing administration and instructional costs separately for 

comparison and the ratio of administration and instructional costs for relative change, COST 

represents the cost variables with the coefficients β1, REVENUE represents the revenue variables 

with coefficients β2, STAFF represents different staff variables with coefficients β3, STATE 

represents different state level variables with coefficients β4, FTE represents Full-time-

Equivalent students with coefficient β5, RECESSIONYEAR represents recession years with 
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coefficient β6, α represents error term for fixed or random effects in the panel model, and e 

represents regression error. Separate regression analyses were conducted for each of the three 

types of Carnegie Classifications to provide another level of comparison. 

Whether the panel model is fixed effect or random effect is based on the assumptions on 

the error term α (Baltagi). In the fixed effects model, individual specific effect is fixed for the 

individual institution, correlated with independent variables, and regression models are based on 

a series of dummy variables representing each institution. On the other hand, in the random 

effect models, the institutional effects are random. The Hausman test described in the following 

chapter was conducted to diagnose what effect was statistically appropriate to specify the panel 

data model used in the study. 

Interpretation of Results from Panel Regressions   

The results from the panel regression models demonstrated the effect of an independent 

variable controlling for other independent variables on the dependent variable administration 

costs and for a comparison, instructional costs. T-test statistics for each regression of the 

independent variables indicated the statistical significance of the relationship between the 

dependent variable and independent variable.     

Summary  

 The research methodology adopted in this study is generally accepted in the higher 

education literature. IPEDS, as the primary source of data in this study, is often considered the 

most comprehensive and reliable source of data in previous research. The statistical model used 

in this study, the regression analysis with the consideration of fixed and random effects, was 

appropriate for the panel data selected for this study.  
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CHAPTER FOUR 

RESULTS 

The purpose of the study was to understand the factors that affect administration and 

instructional costs in public institutions of higher education and the nature of changes in 

administration and instructional costs during a severe recession like the Great Recession of 2008-

2009. This study focused on different financial factors from both from the revenue and cost 

sides, composition of faculty and staff, and state factors. The study analyzed IPEDS financial 

data separately for three major categories of public institutions divided according to mission 

differentials under 2005 Carnegie Calcifications – research, Masters, and Baccalaureate 

institutions.   

This chapter includes the results in three sections. The following section includes key 

terms and research questions. The second section includes the descriptive statistics of all 

variables included in the study. The third section includes results from panel regression analysis. 

Research Questions 

 To help understand the research questions in this study, the following key terms are 

defined:  

•   Administration Costs:  Expenses that are defined as the category of institutional 

support used for administrative purposes by the Integrated Postsecondary Education Data 

System (IPEDS). 

•   Carnegie Classifications: A classification scheme by Andrew W. Carnegie Foundation 

for the Advancement of Teaching to categorize post-secondary institutions according to 

missions, levels, instruction, and research activities. 
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•   Cost Structure:  Different expenditures incurred by an institution as defined by 

generally accepted accounting methods recognized by Integrated Postsecondary 

Education Data System (IPEDS). 

•   Full-time Equivalent (FTE): It is a measure of a full-time student enrollment based on 

credit hours taken by student in an academic year of 12 months. 

•   Great Recession: The last economic recession spanning December 2007 to June 2009 

tracked by NBER. 

•   Institutional Characteristics: Three different characteristics of an institution, namely 

Carnegie Classifications 2005 to capture mission differentials and education levels, 

control of the institutions in terms of public and private not-for-profit and for-profit 

institutions, and full-time-equivalent enrollment (FTE) of students. 

•   Revenue Streams: Different sources of funds received by an institution as defined by 

generally accepted accounting methods recognized by Integrated Postsecondary 

Education Data System (IPEDS).   

•   State Characteristics: Three state level characteristics, namely college level population, 

percent of family income needed to pay for college, and state tax capacity. 

To understand the factors affecting administration and instructional costs and changes in 

the cost patterns during the recent recession, the following two research questions were 

formulated: 

1. To what extent are revenue and cost factors, staff composition, and state level factors 

associated with administration and instructional costs? 

a. How do the effects, if any, of different factors vary by institutional missions? 
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2. What is the effect of recession, if any, on administration and instructional costs during the 

Great Recession? 

a. How do the effects of recession, if any, vary by institutional missions? 

Detection of Multicollinearity 

Multicollinearity, characterized by a high degree of correlations among independent 

variables, is problematic in statistical estimation. Multicollinearity may increase the standard 

errors of the parameter estimates, which in turn could result in having no variable  be statistically 

significant (even when the proportion of variance of dependent variable explained R2
y is high), 

incorrect signs, or invalid magnitude (Belsley et al., 1980; Greene, 1993; as cited in O’Brien, 

2007). 

A reliable measure of collinearity is based on the proportion of variance in the ith 

independent variable (R2
i) shared by other independent variables. Tolerance for the ith 

independent variable is defined as 1- R2
i, measuring the proportion of variance in the ith 

independent variable not shared by other independent variables. The Variance Inflation Factor 

(VIF) is the reciprocal of the tolerance. Values of VIF 10 or higher may indicate a high degree of 

collinearity. The VIF of all variables included in the model were found to be below 10, most of 

them below 5.  

Another measure of multicollinearity is the coefficient of bivariate correlation. Bivariate 

correlation coefficient among independent variables higher than 0.8 is considered as an upper 

limit to detect multicollinearity (Lewis-Beck, 1980; as cited in Peerenboom, 2012. All bivariate 

correlation coefficients in absolute values were found to be below 0.8, except 

fedstate_grantscon_fte and research_fte, which had around 0.9. These two variables are on two 

different sides of institutional budgets - while fedstate_grantscon_fte is a revenue variable, 
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research_fte  is a revenue variable. All variables were included in the panel data analysis. 

Hausman Specification Test to Specify Fixed or Random Effect 

Panel data of institutions over time used in this study can be fit into a fixed effect or a 

random effect model. In the fixed effects model, individual specific effect is fixed for the 

individual institution, correlated with independent variables, and regression models are based on 

series of dummy variables representing each institution (Baltagi, 2008). On the other hand, in the 

random effect model, the effects are random. The Hausman test, where the null hypotheses is in 

favor of random effect, is used to determine if the effect was statistically appropriate to specify 

the panel data model used in the study. Hausman test statistics and p-values indicated that the 

null hypothesis was rejected and the fixed effect model was selected. Meredith (2004) observed 

that many of the qualities of universities such as location, size, history, and philosophy are fixed 

in nature, especially over a 10-year period. The fixed effect model may be suitable to model 

panel data. One benefit of using fixed effect model is that it “attenuates the problem of multi-

collinearity among the regressors” (Baltagi, 2008, p. 568).   

Descriptive Statistics and Trends 

Descriptive statistics for all variables included in the models are presented separately for 

each of the three Carnegie classifications (Doctoral, Masters, and Baccalaureate) for each 

academic year during 1988-2010 in tables 2-4.  To complement the descriptive tables with time trend, 

the mean values are plotted against the academic years in Figures 2 to 16. 

Descriptive Statistics for Public Research Institutions 

Dependent Variables and FTE.  Table 3 shows mean and standard deviations of the 

variables included for public Research institutions from 1988 to 2010. A somewhat steady 

growth in FTE is apparent as mean FTE increased from 17,686 in 1988 to 24,051 in 2010 

reflecting an increase of 36% over 23 years for FTE, a major driver of costs. The growth in FTE 
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continued, even at a higher rate, during the Great Recession. In 2006 and 2007, the increase was 

around 1.2%, compared to 1.8% in 2008 and 2.3% in 2009. Figure 2 shows the upward trend of 

FTE and two dependent variables – Administration and Instruction costs over 23 years except in 

the early 1990s. Figure 2 shows that Administration and Instruction costs per FTE have been 

increasing over time, however at slower rate than the FTE.  Instruction cost, on average is almost 

4 times the administration costs.  

 

 
 
Figure 2: Mean Administration and Instructional Costs in 2010 dollar per FTE (in 2010 dollars), 
and FTE Enrollment Counts in Public Research Institutions over the Period of 1988-2010 

 

There are some ups and downs in the FTE, Administration and Instruction costs. The 

changes are not always in the same direction in an academic year. For example, FTE increased 

from 18,508 in 1990 to 18,892 in 1991. However, during the same time period, Instruction costs 

decreased from $8,453 per FTE to $8,316 per FTE and Administration costs decreased from 

$1,928 to $1,872 per FTE. Throughout the Great Recession and afterward, FTE continued to 

increase from 22,382 in 2007 to 24,051 in 2010. Instruction costs per FTE also increased steadily 

during the period, from $9,732 per FTE to $10,109 in 2010. However, Administration costs 
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decreased slightly from $2,524 per FTE in 2008 to $2,513 in 2009, and again in $2,502 in 2010, 

reflecting a 0.44% decline in both of these successive years. Over the 23 year period, while 

Instructional costs rose by 21% from $8,384 per FTE in 1988 to $10,109 per FTE in 2010, 

Administration costs rose by a much higher level at 31%, from $1,913 to $2,502. However, 

compared to both Administration and Instruction costs FTE rose at a higher level 36% from 

17,686 in 1988 to 24,051 in 2010. 

Revenue Variables.  Table 3 shows four revenue factors Net Tuition, State and Local 

Appropriations, Federal, State, and Local Grants and Contracts, Private Gifts, Investment, and 

Endowment per FTE. Over the 23 years, changes in two major sources revenues, Net Tuition and 

State and Local Appropriations in the public Research institutions are in the opposite directions. 

While the ratio of Net Tuition to State and Local Appropriation was 0.33 in 1988, the ratio 

increased rapidly to 1.06 in 2010. Thus, while Net Tuition steadily increased from $3,768 per 

FTE in 1988 to $8,586 in 2010, State and Local appropriation somewhat decreased from $11,310 

in 1988 to $8,132 in 2010. The mean Net Tuition even surpassed the mean State Appropriation 

for the first time in 2010. However, a steady increase in State and Local Appropriations during 

the period of 1996 to 2001 was accompanied by a steady increase in Net Tuition over the same 

period. One of the most prominent convergences occurred during the period of 2001 to 2005.  

Figure 3 shows the mean Net Tuition, State and Local Appropriations, Federal, State, and 

Local Grants and Contracts, Private Gifts, Investment, and Endowment in public research 

institutions over the period of 1988-2010. During the Great Recession, the patterns of increases 

in Net Tuition continued. However, State Appropriations increased in 2008, and then decreased 

in 2009 and 2010. Federal, State, and Local Grants and Contracts were below the level of Net 

Tuition in 1988. However, Figure 3 shows an overall increasing trend in Federal, State, and 
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Local Grants and Contracts per FTE. The ratio of Net Tuition to Grants and Contracts was 

around 1.05 in 1988; the ratio was almost same in 2010. Over the years, the increase in Grants 

and Contracts were somewhat comparable to Net Tuition except during the first half of the 

2000s. During 2002 to 2006, the level of Grants and Contracts far surpassed the level of Net 

Tuition. The fourth most important sources of revenues in the form of Private Gifts, Investment, 

and Endowment increased steadily from $1,343 in 1988 to $2,541 in 2001, fell drastically to 

$1,328 in 2002, and started increasing till the Great Recession.  Private Gifts, Investment, and 

Endowment decreased rapidly in 2008 and 2009, and increased in 2010 to a level of 68% of pre-

recession level in 2007. 

 

  
Figure 3: Mean Net-Tuition, State and Local Appropriation, Federal, State, & Local Grants and 
Contracts, Private Gifts, Investment, and Endowment in Public Research Institutions in 2010 
dollar per FTE (in 2010 dollars) over the Period of 1988-2010 

 

Cost variables. Aside from the two dependent cost variables (Administration and 

Instructions costs), the study included 6 independent cost variables (per FTE) – Research, 

Student Service, Public Service, Academic Support, Operation and Maintenance, and 

Scholarships and Fellowships. All of these cost variables have increased over the 23 years, 
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except Operation and Maintenance. Research expenses, occupying the highest level in the group, 

increased from $3,687 per FTE in 1988 to $6,133 per FTE in 2010, reflecting an increase of 67% 

over the 23 year period. Figure 4 shows the mean expenses of these variables over the years.  

The next highest expenses in the group, Academic Support, increased from $2,075 per 

FTE in 1988 to $2,954 per FTE in 2010, reflecting an increase of 42% over the 23 year period. 

Student Services and Public services increased by 44% and 52% respectively. However, Student 

Services being the lowest level of expenses in the group in 1988, increased to tie with 

Scholarships and Fellowships in 2010. Scholarships and Fellowships per FTE increased the least, 

by only 12% in the 23 years. Figure 4 shows  that during the Great Recession in 2009, and 

immediately after,  Operation and Maintenance declined most rapidly. Scholarships and 

Fellowships declined in 2002 below the amounts in any of the previous years. However, public 

Research institutions’ spending on Scholarships and Fellowships has increased constantly since 

the mid 2000s. 

 

 
 
Figure 4: Mean Research, Student Service, Public Service, Academic Support, Operation and 
Maintenance, and Grants (Scholarships &Fellowships) per FTE (in 2010 dollars) in Public 
Research Institutions over the Period of 1988-2010 
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Staff composition. Among the different types of university personnel involved in 

instructional, administration, and other support activities, the number of Faculty per 100 FTE 

(including both full and part time) were greater than any other types of personnel. Within the 

Faculty category, number of Full-time Faculty was higher than the number of Part-time Faculty 

till mid 1990s. However, since 1994, the number of Part-time Faculty surpassed the number of 

Full-time Faculty, and the gap between the two numbers is increasing, although during the Great 

Recession, both numbers declined in 2009. 

    Although historically, total numbers of non-faculty personnel in each category were 

lower than total number of Faculty, the number of Other Professionals employed Full-time has 

been surpassing the number of Full-time Faculty since mid 2000s. Figure 5 shows the means for 

each type of personnel over the 23 years.  

 

 
 
Figure 5: Mean Full Time and Part-time Faculty, Executive, Other Professionals, and Clerical 
Staff per 100 FTE in Public Research Institutions over the Period of 1988-2010 
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staff declined in 2009, while numbers of Part-time Executive Staff increased during the Great 

Recession. 

State variables.  Table 3 shows the means and standard deviations of five state level 

variables and Figure 6 shows the trend over the 23 years. Median Income had undergone slight 

changes in both directions over the years. However, during the Great Recession, the Median 

Income declined in both 2008 and 2009. A similar pattern was found for Total Taxes per capita. 

The number of students in the public PK12 system increased 27% from 1,298 thousand in 1988 

to 1,643 thousand in 2010. During the Great Recession, the numbers of students in public school 

systems remained fairly stable. Both State Revenue (per capita) spent on public school and 

Current Expenditure in public school system (per school student) increased considerably over the 

years. The changes in these variables were mixed during the Great Recession. 

 

 
 
Figure 6: Mean State Median Income, Taxes, State Revenue  per Capita, and Current 
Expenditure per PK12 student( in 2010 dollars), and PK12 student Membership (in thousands) in 
Public Research Institutions over the Period of 1988-2010
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Table 3: Descriptive Statistics for Variables Included for Public Research Universities 

 1988 1989 1990 1991 1992 1993 

 Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent variables             

Instruction_fte($) 8,384 3,121 8,406 3,184 8,453 3,237 8,316 3,131 8,231 3,033 8,279 3,057 

Administration_fte($) 1,913 970 1,923 931 1,928 892 1,872 827 1,826 830 1,788 784 

Independent variables             

FTE_count 17,686 13,157 18,087 13,192 18,508 13,432 18,892 13,563 19,034 13,527 18,977 13,411 

Nettuition_fte($) 3,768 1,588 3,834 1,656 3,921 1,690 3,984 1,724 4,311 1,807 4,598 1,857 

State_local_app_fte ($) 11,310 5,396 11,181 5,291 10,970 4,833 10,390 4,406 9,939 4,168 9,646 3,936 

Fedstate_grantscon_fte ($) 3,580 3,112 3,736 3,315 3,838 3,411 3,843 3,304 4,024 3,403 4,240 3,561 

Priv_invest_endow_fte ($) 1,343 1,289 1,443 1,394 1,557 1,517 1,545 1,474 1,622 1,552 1,673 1,592 

Research_fte($) 3,687 3,548 3,857 3,716 3,979 3,790 4,005 3,703 4,038 3,689 4,162 3,733 

Studserv_fte($) 965 511 981 495 994 505 962 456 960 445 985 442 

Pubserv_fte($) 1,335 1,437 1,412 1,527 1,441 1,557 1,461 1,552 1,480 1,660 1,510 1,694 

Acadsupp_fte($) 2,075 1,029 2,112 1,037 2,159 1,105 2,093 998 2,091 999 2,123 976 

Opermain_fte($) 1,843 827 1,809 775 1,787 755 1,723 744 1,648 685 1,633 676 

Scholarships_fte($) 1,251 510 1,370 568 1,413 568 1,422 581 1,575 638 1,704 681 

FT_faculty_100fte 6.04 1.66 6.341 1.848 6.182 2.103 6.219 1.652 6.050 1.740 6.228 1.727 

PT_faculty_100fte 4.63 3.29 4.624 3.572 4.842 3.872 4.784 3.777 5.059 4.137 5.254 4.006 

FT_executive_100fte 1.27 0.57 1.351 0.632 1.326 0.737 1.293 0.619 1.252 0.668 1.233 0.642 

PT_executive_100fte 0.04 0.08 0.033 0.058 0.053 0.238 0.031 0.040 0.035 0.072 0.032 0.056 

FT_other_prof_100fte 4.09 3.6 4.373 3.551 4.637 4.154 4.613 3.767 4.691 4.107 4.537 3.462 

PT_other_prof_100fte 0.59 0.74 0.574 0.741 0.671 0.993 0.651 0.915 0.819 1.283 0.753 1.056 

FT_clerical_100fte 4.37 2.52 4.476 2.490 4.601 2.914 4.357 2.527 4.337 2.762 4.020 2.270 

PT_clerical_100fte 0.81 0.83 0.663 0.588 0.722 0.719 0.425 0.481 0.374 0.552 0.428 0.496 

Medianincome($) 49,762 7,664 50,170 7,566 49,474 7,289 47,592 6,669 47,317 6,816 46,856 6,400 

Total_taxes_capita($) 1,919 419 1,955 436 1,951 440 1,889 449 1,914 418 1,982 463 

Public_school_student 000 1,298 1,151 1,314 1,182 1,339 1,219 1,367 1,255 1,393 1,289 1,414 1,308 

StaterevPK12_capita($) 605 209 640 183 648 196 649 200 640 204 648 191 

CurrexpdPK12_student($) 6,939 1,596 7,248 1,583 7,407 1,621 7,396 1,580 7,369 1,575 7,377 1,567 
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Table 3 continued.  

  1994 1995 1996 1997 1998 1999 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent variables                         

Instruction_fte($) 8,438 2,981 8,732 3,195 8,716 3,114 8,851 3,210 8,990 3,441 9,198 3,407 

Administration_fte($) 1,864 793 1,912 837 2,005 881 2,027 873 2,100 893 2,208 986 

Independent variables             

FTE_count 18,842 13,303 18,804 13,439 18,872 13,335 18,886 13,349 19,062 13,445 19,311 13,574 

Nettuition_fte($) 4,817 1,934 4,929 2,038 5,032 2,057 5,152 2,077 5,261 2,101 5,395 2,084 

State_local_app_fte ($) 9,692 3,997 9,969 4,155 9,798 3,746 9,905 3,836 10,154 3,960 10,506 4,059 

Fedstate_grantscon_fte ($) 4,449 3,650 4,653 3,788 5,172 3,973 4,739 3,799 4,776 3,979 5,009 4,017 

Priv_invest_endow_fte ($) 1,682 1,569 1,707 1,599 1,791 1,625 1,936 1,773 2,091 1,941 2,231 2,006 

Research_fte($) 4,310 3,843 4,465 3,981 4,467 3,962 4,467 4,037 4,612 4,292 4,816 4,355 

Studserv_fte($) 1,007 425 1,046 453 1,058 460 1,084 458 1,117 455 1,159 453 

Pubserv_fte($) 1,509 1,546 1,571 1,615 1,572 1,645 1,615 1,771 1,652 1,853 1,789 2,226 

Acadsupp_fte($) 2,200 1,068 2,268 1,152 2,333 1,306 2,388 1,157 2,444 1,169 2,589 1,301 

Opermain_fte($) 1,671 690 1,681 711 1,688 701 1,699 690 1,731 737 1,745 717 

Scholarships_fte($) 1,693 699 1,770 743 2,295 1,451 1,977 927 2,053 869 2,202 868 

FT_faculty_100fte 6.164 1.881 6.423 1.827 6.338 1.977 6.541 1.940 6.399 2.133 6.542 1.994 

PT_faculty_100fte 6.178 4.522 6.094 4.153 6.359 4.194 6.532 4.007 6.826 4.193 6.856 4.198 

FT_executive_100fte 1.213 0.709 1.254 0.673 1.237 0.736 1.277 0.667 1.248 0.707 1.295 0.636 

PT_executive_100fte 0.036 0.074 0.032 0.041 0.036 0.051 0.036 0.046 0.043 0.087 0.042 0.058 

FT_other_prof_100fte 4.640 3.749 4.864 3.533 5.044 3.837 5.167 3.569 5.321 3.960 5.498 3.772 

PT_other_prof_100fte 0.835 1.200 0.806 1.123 0.933 1.396 0.884 1.176 0.987 1.328 0.924 1.395 

FT_clerical_100fte 3.970 2.447 3.987 2.195 4.026 2.348 3.951 2.061 3.911 2.214 3.819 1.970 

PT_clerical_100fte 0.637 0.962 0.595 0.842 0.726 1.055 0.664 1.034 0.887 1.828 0.700 1.310 

Medianincome($) 47,446 6,014 48,300 6,307 48,970 6,333 49,847 6,293 51,437 6,563 52,783 6,811 

Total_taxes_capita($) 2,014 371 2,081 433 2,089 409 2,137 410 2,202 411 2,258 423 

Public_school_student 000 1,436 1,330 1,462 1,362 1,491 1,397 1,510 1,425 1,528 1,453 1,542 1,478 

StaterevPK12_capita($) 650 190 692 216 710 212 726 210 756 212 792 215 

CurrexpdPK12_student($) 7,422 1,545 7,501 1,497 7,514 1,471 7,656 1,428 7,893 1,392 8,200 1,441 
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Table 3 continued. 

  2000 2001 2002 2003 2004 2005 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent variables                         

Instruction_fte($) 9,346 3,482 9,562 3,726 9,467 3,680 9,288 3,708 9,180 3,618 9,372 3,893 

Administration_fte($) 2,239 967 2,208 865 2,199 938 2,167 935 2,142 997 2,200 960 

Independent variables             

FTE_count 19,607 13,745 19,893 14,250 20,532 14,469 21,282 15,138 21,703 15,581 21,917 15,861 

Nettuition_fte($) 5,455 1,997 5,497 2,050 5,778 2,132 6,120 2,243 6,687 2,324 7,096 2,437 

State_local_app_fte ($) 10,688 4,084 10,844 4,307 10,481 4,328 9,657 3,912 9,148 3,789 9,003 3,575 

Fedstate_grantscon_fte ($) 5,256 4,238 5,588 4,401 7,104 5,796 7,492 6,037 7,725 6,240 8,077 6,671 

Priv_invest_endow_fte ($) 2,366 2,267 2,541 2,447 1,328 1,470 2,001 3,561 2,107 3,347 2,212 3,536 

Research_fte($) 5,093 4,551 5,240 4,609 5,263 4,610 5,417 4,803 5,550 4,837 5,714 4,960 

Studserv_fte($) 1,197 469 1,219 502 1,246 541 1,227 536 1,239 552 1,253 565 

Pubserv_fte($) 1,862 2,272 1,941 2,297 1,951 2,120 1,915 2,031 1,963 2,272 1,978 2,110 

Acadsupp_fte($) 2,631 1,335 2,702 1,384 2,440 1,313 2,394 1,270 2,407 1,274 2,455 1,241 

Opermain_fte($) 1,810 777 1,894 808 2,005 929 1,895 887 1,957 894 2,059 946 

Scholarships_fte($) 2,200 887 2,304 932 1,181 691 1,091 641 1,034 606 1,084 670 

FT_faculty_100fte 6.396 2.141 6.594 2.016 6.360 2.180 5.896 1.986 5.973 2.012 5.745 2.002 

PT_faculty_100fte 7.125 4.549 7.242 4.335 7.539 4.275 7.101 3.671 7.748 3.692 7.630 3.541 

FT_executive_100fte 1.267 0.687 1.425 0.727 1.450 0.908 1.151 0.612 1.189 0.668 1.121 0.640 

PT_executive_100fte 0.046 0.071 0.047 0.058 0.070 0.129 0.041 0.091 0.046 0.156 0.038 0.046 

FT_other_prof_100fte 5.699 4.224 5.883 4.224 6.086 5.100 5.804 3.579 5.969 3.700 5.861 3.575 

PT_other_prof_100fte 1.044 1.855 0.860 1.306 0.886 1.530 0.763 1.174 0.791 1.194 0.760 1.138 

FT_clerical_100fte 3.752 2.112 3.726 2.018 3.638 2.332 3.230 1.719 3.150 1.670 2.926 1.527 

PT_clerical_100fte 0.778 1.605 0.634 1.210 0.759 1.963 0.473 0.970 0.491 1.071 0.464 0.843 

Medianincome($) 53,066 7,079 51,797 7,076 50,910 6,726 51,024 6,935 50,756 6,421 51,113 6,751 

Total_taxes_capita($) 2,341 453 2,307 450 2,175 382 2,169 383 2,270 415 2,393 481 

Public_school_student 000 1,557 1,504 1,578 1,534 1,599 1,562 1,613 1,580 1,623 1,591 1,635 1,602 

StaterevPK12_capita($) 826 211 843 221 851 229 849 236 843 219 850 240 

CurrexpdPK12_student($) 8,464 1,493 8,680 1,558 8,920 1,593 9,124 1,745 9,269 1,863 9,469 1,955 
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Table 3 continued. 

  2006  2007 2008 2009 2010 

  Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent variables                     

Instruction_fte($) 9,490 3,872 9,732 3,965 9,962 4,008 10,047 4,042 10,109 4,098 

Administration_fte($) 2,304 1,133 2,403 1,225 2,524 1,217 2,513 1,211 2,502 1,241 

Independent variables           

FTE_count 22,114 16,070 22,382 16,350 22,799 16,630 23,329 17,048 24,051 17,630 

Nettuition_fte($) 7,367 2,543 7,552 2,676 7,715 2,782 8,085 2,894 8,586 2,994 

State_local_app_fte ($) 9,266 3,857 9,597 4,229 9,772 4,389 8,954 3,980 8,132 3,793 

Fedstate_grantscon_fte ($) 8,047 6,589 8,014 6,479 7,939 6,521 8,179 6,862 8,389 6,910 

Priv_invest_endow_fte ($) 2,402 3,832 3,355 5,882 1,588 2,662 -369 5,163 2,307 3,339 

Research_fte($) 5,628 4,818 5,639 4,728 5,710 4,917 5,857 5,068 6,133 5,377 

Studserv_fte($) 1,280 585 1,314 578 1,351 596 1,382 613 1,399 617 

Pubserv_fte($) 1,929 2,053 1,961 2,163 2,011 2,242 1,988 2,309 2,042 2,483 

Acadsupp_fte($) 2,530 1,281 2,601 1,380 2,853 2,588 2,883 2,777 2,954 2,858 

Opermain_fte($) 2,193 991 2,237 1,027 2,210 1,022 2,154 1,030 1,799 907 

Scholarships_fte($) 1,083 618 1,113 618 1,128 600 1,189 659 1,399 776 

FT_faculty_100fte 6.453 2.752 6.265 2.715 6.441 2.621 6.372 2.791 6.326 2.622 

PT_faculty_100fte 8.247 3.564 8.124 3.241 8.354 3.281 8.191 3.505 8.186 3.056 

FT_executive_100fte 1.218 0.772 1.153 0.699 1.217 0.759 1.208 0.850 1.147 0.746 

PT_executive_100fte 0.037 0.057 0.053 0.063 0.058 0.081 0.074 0.202 0.064 0.203 

FT_other_prof_100fte 6.305 3.829 6.135 3.616 6.506 3.796 6.847 4.126 6.676 4.002 

PT_other_prof_100fte 0.787 1.139 0.776 0.994 0.889 1.255 0.907 1.113 0.838 1.020 

FT_clerical_100fte 3.005 1.579 2.841 1.512 2.838 1.484 2.835 1.531 2.677 1.400 

PT_clerical_100fte 0.456 0.908 0.449 0.801 0.473 0.738 0.450 0.667 0.422 0.510 

Medianincome($) 51,566 7,517 52,486 6,949 50,796 7,314 49,047 6,907 48,529 6,764 

Total_taxes_capita($) 2,513 529 2,570 580 2,563 1,013 2,298 677 2,216 648 

Public_school_student 000 1,641 1,602 1,639 1,596 1,638 1,597 1,638 1,597 1,643 1,609 

StaterevPK12_capita($) 858 254 900 253 929 257 893 265 834 246 

CurrexpdPK12_student($) 9,607 1,986 9,928 2,127 10,154 2,211 10,271 2,279 10,285 2,422 
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Descriptive Statistics for Public Masters Institutions 

Dependent variables and FTE.  Table 4 shows mean and standard deviations of the 

variables included for public Masters institutions from 1988 to 2010. Mean FTE in public 

Masters institutions is around 40% of the mean FTE in public Research institutions, however, 

Instruction costs in Masters institutions is around 60% of Instruction costs per FTE in Research 

institutions and Administration costs in Masters institutions is around 80% of Administration 

costs in public Research institutions. Instruction costs, on average are almost three times the 

Administration costs (compared to four times, in Research institutions). Similar to public 

Research institutions, a somewhat steady growth in FTE is apparent as mean FTE increased from 

6,791 in 1988 to 9,616 in 2010 reflecting an increase of 42% over 23 years. The growth in FTE 

continued during the Great Recession even at a slightly higher rate,. For example, in 2006 and 

2007, the increase was around 1.4%, compared to 1.8% in 2008 and 2.2% in 2009.  

 

 
 
Figure 7: Mean Administration and Instructional Costs in 2010 dollar per FTE (in 2010 dollars), 
and FTE Enrollment Counts in Public Masters Institutions over the Period of 1988-2010  

 

Figure 7 shows the upward trend of FTE and two dependent variables – Administration and 

Instruction costs over 23 years except for FTE that declined in 1994 and 1995. Figure 7 shows 
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that both Administration and Instruction costs per FTE have been increasing over time, however 

at slower rate than the FTE.   

 There are some ups and downs in the FTE, Administration and Instruction costs. The 

changes are not always in the same direction in an academic year. For example, FTE increased 

from 7,181 in 1990 to 7,454 in 1991. However, during the same time period, Instruction costs 

decreased from $5,531 per FTE to $5,348 per FTE and Administration costs decreased from 

$1,628 to $1,574 per FTE. Throughout the Great Recession and afterward, FTE continued to 

increase, 8,938 in 2007, to 9,106 in 2008, and to 9,308 in 2009. Instruction costs per FTE also 

increased steadily during the Great Recession, from $6,145 per FTE to $6,317 in 2008, and to 

$6,334 in 2009. Although Administration costs increased from $1,955 per FTE in 2007 to $2,043 

in 2008, Administrations costs decreased slightly by $41 per FTE in 2009. Over the 23 year 

period, while Instructional costs rose by 15% from $5,536 per FTE in 1988 to $6,368 per FTE in 

2010, Administration costs rose by a much higher level at 25%, from $1,603 to $2,007. 

However, compared to both Administration and Instruction costs, FTE rose at a higher level; 

42% from 6,791 in 1988 to 9,616 in 2010. 

Revenue variables. Table 4 shows four revenue factors Net Tuition, State and Local 

Appropriation, Federal, State, and Local Grants and Contracts, and Private Gifts, Investment, and 

Endowment per FTE for 1988 to 2010. Over these 23 years, changes in two major sources 

revenues; Net Tuition, State and Local Appropriations in the public Masters institutions were in 

the opposite directions. While the ratio of Net Tuition to State and Local Appropriations was 

0.34 in 1988, the ratio increased rapidly to 1.09 in 2010. Thus, while Net Tuition steadily 

increased from $2,728 per FTE in 1988 to $6,327 in 2010, State and Local Appropriations 

decreased from $7,927 in 1988 to $5,808 in 2010. The mean Net Tuition even surpassed the 
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mean State and Local Appropriations for the first time in 2010. However, a steady increase in 

State and Local Appropriations in the late 1990s is accompanied by a steady increase in Net 

Tuition over the same period. One of the most prominent narrowing of the gap occurred during 

the 2000s.  

Figure 8 shows the mean Net Tuition, State and Local appropriation, Federal, State, and 

Local Grants and Contracts, Private Gifts, Investment, and Endowment in public Masters 

institutions over the period of 1988-2010. During the Great Recession, the patterns of increases 

in Net Tuition continued. However, State Appropriations increased in 2008, and then decreased 

in 2009 and 2010. Federal, State, and Local Grants and Contracts were below the level of Net 

Tuition in 1988.  

 

 
 
Figure 8: Mean Net-Tuition, State and Local Appropriation, Federal, State, & Local Grants and 
Contracts, Private Gifts, Investment, and Endowment in Public Masters Institutions in 2010 
dollar per FTE (in 2010 dollars) over the Period of 1988-2010  

 

Figure 8 shows an overall increasing trend in Federal, State, and Local Grants and Contracts per 

FTE, at a rate slower than the increase of the same in public Research institutions. The fourth 

most important sources of revenues in the form of Private Gifts, Investment, and Endowment 

increased very slowly until 2001, and then started declining, especially during the Great 
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Recession. The decline in Private Gifts, Investment, and Endowment during the recession is less 

severe in public masters institutions than in public research institutions. 

Cost variables. Aside from the two dependent cost variables (administration and 

instructions costs), the study included six independent cost variables – Research, Student 

Service, Public Service, Academic Support, Operation and Maintenance, and Scholarships and 

Fellowships. All of these cost variables have increased over the 23 years, except Scholarships 

and Fellowships. Academic Support, Student Services, Operation and Maintenance are the top 

three expense categories in 2010. Academic Support and Student Services followed somewhat 

similar trends. Unlike Research institutions, Research costs occupied the lowest cost category for 

Masters institutions.   

 

 
 
Figure 9: Mean Research, Student Service, Public Service, Academic Support, Operation and 
Maintenance, and Grants (Scholarships & Fellowships) per FTE (in 2010 dollars) in Public 
Masters Institutions over the Period of 1988-2010 

 

Figure 9 shows the mean expenses of these cost variables over the years. Academic 

support increased from $1,130 per FTE in 1988 to $1,529 per FTE in 2010, reflecting an increase 

of 35% over the 23 year period. Student Services increased from $941 in 1988 to $1,425 in 2010 

reflecting an increase of 51%, highest growth among the six cost categories. Operations and 
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Maintenance decreased slightly by 3% in the 23 years, with ups and downs during the interim 

years. Scholarships and Fellowships, after undergoing large ups and downs, increased slightly by 

1% in 23 years. Figure 9 and Table 4 revealed that Student Services, Academic Support, and 

Scholarships and Fellowships increased in both years during the Great Recession. However, 

other three cost items increased in 2008 and declined in 2009. Scholarships and Fellowships 

declined in 2002 below the amounts in any of the previous years. However, public Masters 

institutions were spending increasingly on Scholarships and Fellowships since the mid 2000s. 

 Staff composition. Among the different types of  personnel working at a Masters 

institution, the number of Faculty per 100 FTE (including both full and part time) were greater 

than any other types of personnel. Within the Faculty category, number of Full-time Faculty was 

higher than the number of Part-time Faculty in each of the 23 years. While the number of Full-

time Faculty has been declining over the years, the number of Part-time faculty has been 

increasing over the years. However, during the Great Recession, the number of both types of 

Faculty increased in 2008 and Full-time faculty decreased in 2009. 

 On the other hand, although historically the total numbers of non-faculty personnel per 

FTE in each category were lower than total number of Faculty, the number of Other 

Professionals employed full-time has been increasing steadily over the years. Figure 10 shows 

the means for each type of personnel over the 23 years. Overall, numbers of full-time personnel 

are higher than the number part-time personnel in each category. Full-time faculty and Clerical 

personnel witnessed the highest decline among all other types of staff whose numbers declined in 

23 years. Numbers of Full-time Executives increased in 2008, but declined in 2009 during the 

Great Recession. 
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Figure 10: Mean Full Time and Part-time Faculty, Executive, Other Professionals, and Clerical 
Staff per 100 FTE in Public Masters Institutions over the Period of 1988-2010 

 

State variables. Table 4 shows the means and standard deviations of five state level 

variables and Figure 11 shows the trend over the 23 years. Median Income had undergone slight 

changes in both directions over the years. However, during the Great Recession, the Median 

Income declined in both 2008 and 2009. A similar pattern is found for Total Taxes per capita.  

 

 
 
Figure 11: Mean State Median Income, Taxes, State Revenue  per Capita, and Current 
Expenditure per PK12 student( in 2010 dollars), and PK12 student Membership (in thousands) in 
Public Masters Institutions over the Period of 1988-2010 
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Table 4: Descriptive Statistics for Variables Included for Public Masters Institutions 

  1988 1989 1990 1991 1992 1993 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent Variables                       

Instruction_fte($) 5,536 1,359 5,513 1,369 5,531 1,394 5,348 1,232 5,297 1,243 5,302 1,141 

Administration_fte($) 1,603 832 1,627 858 1,628 802 1,574 713 1,546 737 1,533 689 

Independent Variables             

FTE_count 6,791 9,754 6,976 9,923 7,181 10,159 7,454 10,516 7,581 10,618 7,604 10,680 

Nettuition_fte($) 2,728 889 2,789 873 2,871 901 2,869 927 3,142 1,128 3,430 1,069 

State_local_app_fte($) 7,927 2,862 7,802 2,963 7,525 2,545 6,984 2,143 6,727 2,110 6,474 1,863 

Fedstate_grantscon_fte($) 937 1,072 970 1,019 990 995 971 947 1,007 959 1,085 950 

Priv_invest_endow_fte($) 244 323 272 357 266 300 280 330 302 353 310 375 

Research_fte($) 308 648 301 643 301 607 288 567 300 597 293 550 

Studserv_fte($) 941 438 920 429 933 417 925 402 912 380 997 486 

Pubserv_fte($) 412 449 390 412 415 437 429 434 427 426 446 426 

Acadsupp_fte($) 1,130 471 1,149 498 1,186 510 1,128 467 1,122 471 1,114 397 

Opermain_fte($) 1,395 533 1,335 513 1,298 451 1,221 413 1,182 424 1,182 419 

Scholarships_fte($) 1,222 737 1,333 725 1,342 719 1,302 690 1,430 702 1,508 688 

FT_faculty_100fte 5.140 1.060 4.909 1.028 4.811 1.010 4.653 0.960 4.658 1.104 4.560 0.976 

PT_faculty_100fte 2.290 1.830 1.755 1.678 1.916 1.885 1.665 1.742 1.756 1.824 1.792 1.816 

FT_executive_100fte 1.070 0.510 0.982 0.471 1.010 0.525 0.911 0.469 0.941 0.531 0.879 0.470 

PT_executive_100fte 0.020 0.050 0.026 0.056 0.030 0.090 0.035 0.117 0.060 0.509 0.026 0.052 

FT_other_prof_100fte 1.910 1.220 1.650 0.865 1.517 0.878 1.605 0.953 1.636 1.130 1.706 1.008 

PT_other_prof_100fte 0.330 0.380 0.299 0.327 0.276 0.366 0.314 0.369 0.375 0.841 0.333 0.417 

FT_clerical_100fte 2.770 1.140 2.468 0.970 2.392 1.010 2.254 0.987 2.297 1.116 2.178 0.969 

PT_clerical_100fte 0.560 0.770 0.521 0.734 0.475 0.821 0.231 0.226 0.133 0.217 0.213 0.216 

Medianincome($) 50,505 8,757 51,069 8,785 50,142 7,764 48,245 7,354 47,566 7,034 47,157 6,772 

Total_taxes_capita($) 1,999 396 2,033 392 2,026 391 1,965 370 2,008 401 2,057 388 

Public_school_student 000 1,432 1,194 1,447 1,227 1,474 1,267 1,505 1,305 1,536 1,341 1,558 1,363 

StaterevPK12_capita($) 634 170 666 148 674 151 680 152 671 158 672 144 

CurrexpdPK12_student($) 7,259 1,944 7,598 1,994 7,779 2,053 7,778 2,035 7,734 2,030 7,762 2,001 
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Table 4 continued. 

  1994  1995 1996 1997 1998 1999 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent Variables             

Instruction_fte($) 5,445 1,168 5,635 1,244 5,649 1,211 5,695 1,203 5,772 1,152 5,933 1,201 

Administration_fte($) 1,632 820 1,683 845 1,744 873 1,724 863 1,803 935 1,877 954 

Independent Variables             

FTE_count 7,536 10,915 7,497 11,206 7,471 10,953 7,512 10,955 7,564 10,842 7,586 10,692 

Nettuition_fte($) 3,592 1,131 3,672 1,149 3,809 1,215 3,915 1,552 4,040 1,512 4,083 1,240 

State_local_app_fte($) 6,552 1,998 6,711 2,018 6,730 1,969 6,824 1,940 7,076 2,025 7,383 2,130 

Fedstate_grantscon_fte($) 1,172 1,046 1,272 1,066 1,626 1,624 1,341 1,389 1,400 1,460 1,504 1,579 

Priv_invest_endow_fte($) 315 411 356 523 341 429 363 536 371 429 411 458 

Research_fte($) 304 576 321 585 318 551 337 590 346 633 342 601 

Studserv_fte($) 977 408 1,011 413 1,008 412 1,085 454 1,143 458 1,194 475 

Pubserv_fte($) 484 456 502 481 498 495 488 521 508 580 551 632 

Acadsupp_fte($) 1,162 438 1,197 425 1,226 426 1,285 454 1,339 470 1,418 506 

Opermain_fte($) 1,221 424 1,224 448 1,255 428 1,277 475 1,274 429 1,317 438 

Scholarships_fte($) 1,501 645 1,552 675 1,856 1,116 1,670 737 1,778 815 1,955 930 

FT_faculty_100fte 4.667 0.996 4.671 1.020 4.792 1.038 4.708 0.911 4.766 0.903 4.746 0.862 

PT_faculty_100fte 2.239 2.238 2.108 1.936 2.347 2.060 2.348 2.028 2.555 2.139 2.618 1.991 

FT_executive_100fte 0.943 0.513 0.899 0.474 0.971 0.532 0.920 0.479 0.979 0.543 0.907 0.491 

PT_executive_100fte 0.030 0.086 0.028 0.072 0.039 0.136 0.030 0.080 0.041 0.173 0.022 0.039 

FT_other_prof_100fte 1.751 1.076 1.864 1.030 1.931 1.132 2.024 1.044 2.092 1.130 2.266 1.147 

PT_other_prof_100fte 0.329 0.444 0.337 0.416 0.345 0.486 0.346 0.376 0.322 0.368 0.376 0.394 

FT_clerical_100fte 2.261 1.051 2.170 0.923 2.260 1.000 2.182 0.901 2.236 0.992 2.205 0.920 

PT_clerical_100fte 0.348 0.387 0.377 0.372 0.397 0.528 0.398 0.458 0.393 0.669 0.423 0.755 

Medianincome($) 47,653 6,474 48,877 6,840 49,808 6,872 50,975 6,610 52,469 7,102 53,554 7,253 

Total_taxes_capita($) 2,097 395 2,156 414 2,182 426 2,237 439 2,311 462 2,374 476 

Public_school_student 000 1,581 1,385 1,610 1,418 1,639 1,455 1,661 1,485 1,679 1,515 1,694 1,543 

StaterevPK12_capita($) 682 145 714 160 738 165 758 168 788 170 820 170 

CurrexpdPK12_student($) 7,833 1,979 7,903 1,919 7,945 1,863 8,088 1,797 8,320 1,744 8,642 1,788 
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Table 4 continued. 

  2000 2001 2002 2003 2004 2005 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent Variables             

Instruction_fte($) 6,015 1,273 6,073 1,257 6,060 1,248 5,988 1,192 5,938 1,352 5,923 1,184 

Administration_fte($) 1,937 1,061 1,985 1,053 1,953 962 1,944 945 1,933 955 1,875 835 

Independent Variables             

FTE_count 7,691 10,547 7,814 10,586 8,062 10,767 8,382 11,377 8,585 11,611 8,693 11,892 

Nettuition_fte($) 4,101 1,260 4,156 1,361 4,268 1,651 4,630 1,698 5,099 1,657 5,370 1,676 

State_local_app_fte($) 7,616 2,311 7,682 2,293 7,512 2,335 6,928 2,066 6,558 2,162 6,371 2,108 

Fedstate_grantscon_fte($) 1,564 1,270 1,733 1,431 1,921 1,627 1,942 1,701 1,917 1,571 1,908 1,586 

Priv_invest_endow_fte($) 458 490 497 548 368 488 334 405 328 456 355 392 

Research_fte($) 374 635 397 648 398 729 370 642 370 651 392 663 

Studserv_fte($) 1,222 480 1,244 495 1,244 500 1,217 480 1,216 504 1,244 517 

Pubserv_fte($) 605 677 635 702 632 701 626 664 620 692 616 686 

Acadsupp_fte($) 1,474 565 1,505 564 1,400 537 1,383 551 1,379 560 1,399 555 

Opermain_fte($) 1,386 510 1,425 480 1,535 1,035 1,451 545 1,435 508 1,530 618 

Scholarships_fte($) 1,958 949 2,109 1,036 1,174 949 1,024 819 970 822 921 649 

FT_faculty_100fte 4.766 0.923 4.731 0.850 4.711 0.879 4.534 0.943 4.483 0.829 4.443 0.885 

PT_faculty_100fte 2.815 1.997 2.815 1.920 3.003 1.978 3.032 1.778 3.213 1.770 3.202 1.750 

FT_executive_100fte 0.964 0.671 0.957 0.558 1.102 0.807 0.919 0.536 0.901 0.552 0.866 0.484 

PT_executive_100fte 0.021 0.047 0.027 0.049 0.059 0.241 0.020 0.032 0.019 0.038 0.015 0.024 

FT_other_prof_100fte 2.381 1.332 2.420 1.007 2.437 1.274 2.575 1.284 2.664 1.250 2.714 1.225 

PT_other_prof_100fte 0.376 0.450 0.377 0.375 0.373 0.476 0.411 0.440 0.424 0.763 0.421 0.856 

FT_clerical_100fte 2.268 1.036 2.160 0.831 2.203 0.982 2.074 0.971 2.058 0.882 1.974 0.869 

PT_clerical_100fte 0.444 0.910 0.414 0.793 0.404 0.815 0.367 0.818 0.354 0.665 0.358 0.733 

Medianincome($) 53,729 7,918 52,815 7,415 52,155 7,550 51,723 7,622 51,453 7,167 51,841 7,973 

Total_taxes_capita($) 2,451 518 2,425 497 2,277 424 2,266 441 2,358 464 2,482 521 

Public_school_student 000 1,709 1,570 1,729 1,602 1,751 1,634 1,763 1,652 1,772 1,665 1,783 1,677 

StaterevPK12_capita($) 856 175 876 191 886 197 892 222 877 208 888 213 

CurrexpdPK12_student($) 8,895 1,766 9,154 1,866 9,402 1,906 9,629 2,082 9,777 2,252 9,996 2,395 
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Table 4 continued. 

  2006 2007 2008 2009 2010 

  Mean SD Mean SD Mean SD Mean SD Mean SD 
Dependent Variables           

Instruction_fte($) 5,998 1,193 6,145 1,301 6,317 1,320 6,334 1,335 6,368 1,446 

Administration_fte($) 1,893 868 1,955 849 2,043 947 2,002 899 2,007 919 

Independent Variables           

FTE_count 8,811 12,055 8,938 12,381 9,106 12,837 9,308 13,447 9,616 14,150 

Nettuition_fte($) 5,491 1,705 5,615 1,726 5,725 1,825 5,939 1,903 6,327 1,917 

State_local_app_fte($) 6,551 2,132 6,741 2,222 6,989 2,454 6,433 2,305 5,808 2,183 

Fedstate_grantscon_fte($) 1,968 1,588 1,999 1,577 2,041 1,603 1,974 1,446 2,129 1,479 

Priv_invest_endow_fte($) 458 452 616 658 451 465 258 531 357 458 

Research_fte($) 394 672 402 673 414 702 405 697 421 703 

Studserv_fte($) 1,256 524 1,307 561 1,365 566 1,396 566 1,425 583 

Pubserv_fte($) 625 767 636 801 642 759 633 731 620 718 

Acadsupp_fte($) 1,408 566 1,442 588 1,486 570 1,536 571 1,529 574 

Opermain_fte($) 1,621 740 1,626 657 1,663 669 1,657 681 1,357 581 

Scholarships_fte($) 891 621 912 616 961 640 1,044 673 1,320 820 

FT_faculty_100fte 4.519 0.798 4.489 0.890 4.585 0.845 4.561 0.947 4.435 0.867 

PT_faculty_100fte 3.487 1.893 3.550 1.858 3.707 1.840 3.759 1.823 3.648 1.869 

FT_executive_100fte 0.924 0.506 0.949 0.532 0.970 0.555 0.928 0.479 0.915 0.485 

PT_executive_100fte 0.018 0.029 0.036 0.039 0.037 0.042 0.040 0.048 0.039 0.052 

FT_other_prof_100fte 2.785 1.145 2.807 1.182 2.947 1.167 2.980 1.127 3.011 1.174 

PT_other_prof_100fte 0.422 0.524 0.426 0.510 0.451 0.614 0.404 0.518 0.431 0.526 

FT_clerical_100fte 1.976 0.764 1.950 0.761 1.963 0.767 1.887 0.716 1.831 0.729 

PT_clerical_100fte 0.305 0.455 0.334 0.488 0.326 0.494 0.291 0.419 0.291 0.458 

Medianincome($) 52,408 8,788 52,747 7,170 51,289 7,504 49,942 7,540 48,927 7,069 

Total_taxes_capita($) 2,591 553 2,667 576 2,621 574 2,381 529 2,294 559 

Public_school_student 000 1,792 1,679 1,788 1,674 1,789 1,679 1,796 1,681 1,803 1,695 

StaterevPK12_capita($) 901 222 939 218 968 202 937 207 866 179 

CurrexpdPK12_student($) 10,124 2,454 10,501 2,626 10,767 2,762 10,867 2,743 10,905 2,921 
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The number of students in the public PK12 system increased 26% from 1,432 thousand in 1988 

to 1,803 thousand in 2010. During the Great Recession, the numbers of students in public school 

systems remained fairly stable. Both State Revenue (per capita) spent on public school and 

Current Expenditure (per school student) in public school system increased considerably over the 

years. The growth in these variables except State Revenue for PK12 continued during the Great 

Recession. 

Descriptive Statistics for Public Baccalaureate Institutions 

Dependent variables and FTE. Table 5 shows mean and standard deviations of the 

variables included for public Baccalaureate institutions from 1988 to 2010. Mean FTE of public 

Baccalaureate institutions was around 15% of the mean FTE in public Research institutions, 

however, Instruction costs in Baccalaureate institutions was around 60% of instruction costs per 

FTE in Research institutions and Administration cost in Baccalaureate institutions was around 

90% of Administration costs in public Research universities. Instruction costs on average was 

almost 2.7 times the Administration costs (compared to four times in Research institutions, three 

times in Masters institutions). Similar to public Research and Masters institutions, a somewhat 

steady growth in FTE was apparent as mean FTE increased from 2,386 in 1988 to 3,646 in 2010, 

reflecting an increase of 53% over 23 years. The growth in FTE continued during the Great 

Recession. Figure 12 shows the upward trend of FTE and two dependent variables – 

Administration and Instruction costs over 23 years with occasional declines. Table 5 combined 

with Figure 12 show that both Instruction and Administration costs per FTE have been 

increasing over time, however at slower rate than the FTE.   

There are some ups and downs in the FTE, Administration and Instruction costs. The 

changes are not always in the same directions in an academic year. For example, FTE increased 
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in the successive years from 1991 to 1993. However, during the three year period of 1991 to 

1993, both Administration and Instruction costs decreased in successive years, while mean FTE 

increased in each of those years. Throughout the Great Recession and afterward, FTE continued 

to increase. Instruction costs increased in 2008, then decreased in 2009, and increased again in 

2010 to a level higher than the pre-recession level. In comparison, Administration costs per FTE 

increased in 2008 and 2009, but it declined in 2010. Over the 23 year period, while Instructional 

costs rose by 24% from $4,896 per FTE in 1988 to $6,057 per FTE in 2010, Administration costs 

rose by a much higher level at 30%, from $1,745 to $2,268. However, compared to both 

Administration and Instruction costs FTE rose at a higher level 53% from 2,386 in 1988 to 3,646 

in 2010. 

 

 
 
Figure 12: Mean Administration and Instructional Costs in 2010 dollar per FTE (in 2010 
dollars), and FTE Enrollment Counts in Public Baccalaureate Institutions over the Period of 
1988-2010  

 

Revenue variables. Table 5 shows four revenue factors Net Tuition, State and Local 

Appropriations, Federal, State, and Local Grants and Contracts, and Private Gifts, Investment, 

and Endowment per FTE from 1988 to 2010. Over these 23 years, changes in two major sources 

revenues, Net Tuition, State and Local appropriation in the public Baccalaureate institutions are 
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in the opposite directions, similar to public Research and Masters institutions. While the ratio of 

Net Tuition to State and Local Appropriations was 0.30 in 1988, the ratio increased rapidly to 

0.92 in 2010. Thus, while Net tuition steadily increased from $2,386 per FTE in 1988 to $5,700 

in 2010, State and Local Appropriations somewhat decreased from $7,831 in 1988 to $6,179 in 

2010. Unlike Research and Masters institutions, the mean Net Tuition did not surpass the mean 

State and Local Appropriations in these 23 years. However, increase in State and Local 

Appropriations during 1996 and 1997 is accompanied by increase in Net Tuition.  One of the 

most prominent narrowing of the gap occurred during the 2000s. 

 

 
 
Figure 13: Mean Net-Tuition, State and Local Appropriation, Federal, State, & Local Grants and 
Contracts, Private Gifts, Investment, and Endowment in Public Baccalaureate Institutions in 
2010 dollar per FTE (in 2010 dollars) over the Period of 1988-2010  

 

Figure 13 shows the mean Net tuition, State and Local Appropriations, Federal, State, 

and Local Grants and Contracts, Private Gifts, Investment, and Endowment in public 

Baccalaureate institutions over the period of 1988-2010 During the Great Recession, the patterns 

of increases in Net Tuition continued. However, State appropriations increased in 2008, and then 

decreased in 2009 and 2010, similar to the trends in Masters and Research institutions. Federal, 

State, and Local Grants and Contracts were below the level of Net Tuition in 1988. Figure 13 

shows an overall increasing trend in Federal, State, and Local Grants and Contracts per FTE, at a 
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rate slower than the rate of increase in public Research institutions. The fourth most important 

sources of revenues in the form of Private Gifts, Investment, and Endowment increased from 

$326 in 1988 to $674 in 2001, and fell drastically to $499 in 2002, and started increasing until 

the Great Recession.  Private Gifts, Investment, and Endowment decreased rapidly in 2008 and 

2009, and increased in 2010 to a level of 80% of pre-recession level in 2007. 

Cost variables. Aside from the two dependent cost variables (Administration and 

Instructions costs), the study included five independent cost variables – Student Services, Public 

Service, Academic Support, Operation and Maintenance, and Scholarships and Fellowships. All 

of these costs variables have increased over the 23 years, except Scholarships and Fellowships 

and Operations and Maintenance. Public service is the least cost category. Academic Support 

and Student Services followed somewhat similar trend.  

Figure 14 shows the mean of these cost variables over the years.  Academic Support and 

Student Services started almost from the same level in 1988 and followed increasing trend. 

Academic Support increased from $1,131 per FTE in 1988 to $1,407 per FTE in 2010, reflecting 

an increase of 24% over the 23 year period. Student Services increased from $1,034 in 1988 to 

$1,598 in 2010 reflecting an increase of 54%. Operations and Maintenance declined by 7% in 23 

years, from $1,622 in 1988 to $1,524 in 2010. Scholarships and Fellowships, after undergoing 

large ups and downs, declined considerably from $1,346 in 1988 to $1,222 in 2010 reflecting a 

decrease of 10% in 23 years. Figure 14 and Table 5 revealed that except for Public Services, 

other cost categories increased in 2008, but all decreased in 2009. Scholarships and Fellowships 

declined in 2002 below the amounts in any of the previous years. However, public Baccalaureate 

institutions have increased Scholarships and Fellowships in some years since mid 2000s. 
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Figure 14: Mean Student Service, Public Service, Academic Support, Operation and 
Maintenance, and Grants (Scholarships & Fellowships) per FTE (in 2010 dollars) in Public 
Baccalaureate Institutions over the Period of 1988-2010 

 

Staff composition. Among the different types of personnel employed at a Baccalaureate 

institutions, the number of Full-time Faculty per 100 FTE was greater the number of full-time 

staff in other categories. Within the Faculty category, number of Full-time Faculty was higher 

than the number of Part-time faculty in each of the 23 years. However, while the long term trend 

in the number of Full-time Faculty is somewhat stable, the number of Part-time Faculty has been 

on an increasing trend. During the Great Recession, while the number of Part-time Faculty 

increased in both years, the numbers Full-time Faculty increased in 2008 and then decreased in 

2009.  

 

 
 
Figure 15: Mean Full Time and Part-time Faculty, Executive, Other Professionals, and Clerical 
Staff per 100 FTE in Public Baccalaureate Institutions over the Period of 1988-2010. 
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Other professionals employed as full-time have been somewhat increasing. Figure 15 

shows the trends in the means for each type of personnel over the 23 years. Full-time Clerical 

personnel witnessed the highest decline among all types of staff in 23 years. Numbers of full 

time Executive were somewhat stable over the years. 

State variables. Table 5 shows the means and standard deviations of five state level 

variables and Figure 16 shows the trend over the 23 years. Median Income has undergone slight 

changes in both directions over the years. However, during the Great Recession, the Median 

Income declined. A similar pattern was found for Total Taxes per Capita. Number of students in 

the public PK12 system increased 17% from 869 thousand in 1988 to 1,022 thousand in 2010. 

During the Great Recession, the numbers of students in public school systems remained fairly 

stable. Both State Revenue (per capita) spent on public school and Current Expenditure (per 

school student) in public school system increased considerably over the years. The growth in 

these variables, except State Revenue for PK12, continued during the Great Recession. 

 

 
 
Figure 16: Mean State Median Income, Taxes, State Revenue  per Capita, and Current 
Expenditure per PK12 student( in 2010 dollars), and PK12 student Membership (in thousands) in 
Public Baccalaureate Institutions over the Period of 1988-2010 

0

2,000

4,000

6,000

8,000

10,000

12,000

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Medianincome($, in hundred)

Total_taxes($)

Membership (in thousand)

Staterev($)

Currexpd($)



86 
 

  Table 5: Descriptive Statistics for Variables Included for Public Baccalaureate Institutions 

  1988 1989 1990 1991 1992 1993 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent Variables             

Instruction_fte($) 4,896 1,681 4,851 1,585 4,882 1,612 4,759 1,455 4,725 1,439 4,708 1,380 

Administration_fte($) 1,745 1,387 1,774 1,419 1,800 1,304 1,810 1,223 1,780 1,193 1,706 1,079 

Independent Variables             

FTE_count 2,386 1,683 2,477 1,721 2,592 1,804 2,673 1,846 2,738 1,849 2,785 1,861 

Nettuition_fte($) 2,386 1,001 2,437 1,049 2,469 996 2,521 953 2,853 1,166 3,035 1,263 

State_local_app_fte($) 7,831 4,707 7,511 4,387 7,442 4,161 6,964 3,568 6,649 3,587 6,557 3,295 

Fedstate_grantscon_fte($) 902 988 955 913 980 792 981 819 1,074 910 1,148 866 

Priv_invest_endow_fte($) 326 473 342 489 371 660 389 674 419 708 418 742 

Studserv_fte($) 1,034 606 1,040 589 1,044 560 1,046 513 1,092 649 1,081 559 

Pubserv_fte($) 339 390 354 396 339 325 362 353 398 404 480 512 

Acadsupp_fte($) 1,131 868 1,100 786 1,131 842 1,120 803 1,088 747 1,081 681 

Opermain_fte($) 1,622 1,284 1,539 1,051 1,477 947 1,432 883 1,378 887 1,347 810 

Scholarships_fte($) 1,346 616 1,462 665 1,517 711 1,511 722 1,590 693 1,734 756 

FT_faculty_100fte 5.080 1.410 4.525 1.193 4.728 1.362 4.282 1.226 4.515 1.288 4.129 1.137 

PT_faculty_100fte 2.520 2.960 1.991 2.164 1.998 1.992 1.933 2.060 2.233 2.657 2.077 2.026 

FT_executive_100fte 1.190 0.600 1.196 0.632 1.127 0.702 1.150 0.630 1.053 0.621 1.086 0.583 

FT_other_prof_100fte 1.820 1.450 2.088 1.411 1.681 1.417 2.125 1.431 1.807 1.241 2.254 1.363 

FT_clerical_100fte 2.580 1.040 2.212 0.852 2.214 1.078 2.006 0.933 2.060 1.047 1.953 0.848 

Medianincome($) 47,794 7,406 48,201 7,176 47,811 7,070 45,810 6,134 45,300 7,301 45,207 6,908 

Total_taxes_capita($) 1,937 436 1,955 419 1,983 421 1,926 408 1,944 404 1,992 396 

Public_school_student 000 869 795 870 797 879 809 894 824 909 840 921 854 

StaterevPK12_capita($) 622 193 647 153 655 159 679 173 668 176 681 181 

CurrexpdPK12_student($) 7,067 1,854 7,299 1,869 7,444 1,826 7,512 1,806 7,458 1,688 7,530 1,706 
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Table 5 continued. 

  1994 1995 1996 1997 1998 1999 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent Variables             

Instruction_fte($) 4,808 1,355 5,033 1,539 5,084 1,543 5,205 1,513 5,413 1,640 5,497 1,626 

Administration_fte($) 1,760 1,137 1,809 1,188 1,800 1,182 1,902 1,216 2,060 1,557 2,193 2,084 

Independent Variables             

FTE_count 2,772 1,873 2,767 1,942 2,757 1,945 2,726 1,934 2,749 2,021 2,779 2,073 

Nettuition_fte($) 3,219 1,198 3,256 1,258 3,368 1,374 3,497 1,486 3,564 1,417 3,622 1,411 

State_local_app_fte($) 6,572 3,298 6,853 3,683 6,764 3,322 7,035 3,565 7,409 3,970 7,614 4,026 

Fedstate_grantscon_fte($) 1,296 1,015 1,368 1,140 1,613 1,209 1,582 1,490 1,735 2,456 1,749 1,932 

Priv_invest_endow_fte($) 420 652 457 779 493 715 535 806 587 837 612 1,025 

Studserv_fte($) 1,121 558 1,189 578 1,254 641 1,308 742 1,357 779 1,410 799 

Pubserv_fte($) 486 508 492 541 534 541 588 665 632 742 698 1,016 

Acadsupp_fte($) 1,128 696 1,184 817 1,167 660 1,259 792 1,313 764 1,378 795 

Opermain_fte($) 1,364 787 1,397 878 1,448 950 1,461 896 1,576 1,248 1,483 905 

Scholarships_fte($) 1,690 720 1,694 731 1,911 951 1,828 798 1,893 742 2,106 886 

FT_faculty_100fte 4.530 1.181 4.285 1.170 4.685 1.252 4.370 1.178 4.726 1.327 4.420 1.223 

PT_faculty_100fte 2.406 2.644 2.340 2.199 2.477 2.414 2.472 2.192 2.470 2.044 2.655 2.302 

FT_executive_100fte 1.034 0.607 1.132 0.626 1.133 0.629 1.213 0.621 1.213 0.603 1.270 0.674 

FT_other_prof_100fte 1.962 1.269 2.471 1.449 2.131 1.376 2.735 1.664 2.437 1.678 2.857 1.644 

FT_clerical_100fte 2.139 0.971 2.004 0.817 2.131 0.932 1.994 0.875 2.143 1.019 1.962 0.946 

Medianincome($) 45,941 6,786 46,741 7,092 47,392 6,876 48,157 7,104 49,289 8,014 50,781 7,855 

Total_taxes_capita($) 2,043 406 2,092 393 2,101 393 2,151 385 2,209 385 2,297 403 

Public_school_student 000 933 867 947 883 960 897 968 907 974 916 978 923 

StaterevPK12_capita($) 681 178 702 180 718 175 740 172 762 176 804 189 

CurrexpdPK12_student($) 7,608 1,719 7,707 1,687 7,724 1,637 7,846 1,590 8,117 1,578 8,463 1,638 
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Table 5 continued. 

  2000 2001 2002 2003 2004 2005 

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent Variables             

Instruction_fte($) 5,577 1,705 5,673 1,723 5,587 1,741 5,501 1,618 5,378 1,575 5,407 1,642 

Administration_fte($) 2,058 1,383 2,147 1,544 2,077 1,338 2,052 1,413 2,045 1,361 2,054 1,283 

Independent Variables             

FTE_count 2,833 2,167 2,854 2,230 2,973 2,395 3,103 2,553 3,196 2,628 3,251 2,687 

Nettuition_fte($) 3,580 1,499 3,615 1,539 3,758 1,535 4,065 1,546 4,509 1,750 4,751 1,792 

State_local_app_fte($) 7,639 3,800 7,883 3,996 7,589 3,750 6,907 3,216 6,582 2,985 6,417 2,966 

Fedstate_grantscon_fte($) 1,684 1,896 1,969 2,354 2,134 1,998 2,253 2,020 2,224 1,918 2,242 1,915 

Priv_invest_endow_fte($) 578 939 674 1,205 499 1,073 534 1,398 588 1,657 603 1,482 

Studserv_fte($) 1,450 857 1,502 936 1,489 832 1,460 801 1,412 767 1,463 843 

Pubserv_fte($) 739 1,155 761 1,172 688 908 751 1,110 592 728 642 859 

Acadsupp_fte($) 1,387 847 1,459 1,006 1,326 754 1,267 763 1,257 763 1,261 692 

Opermain_fte($) 1,565 926 1,691 1,024 1,672 967 1,631 868 1,650 830 1,751 942 

Scholarships_fte($) 2,072 890 2,243 1,003 1,172 828 1,039 647 1,044 677 976 626 

FT_faculty_100fte 4.797 1.322 4.520 1.305 4.790 1.351 4.401 1.256 4.564 1.224 4.520 1.304 

PT_faculty_100fte 2.873 2.391 2.767 2.202 2.899 2.131 2.433 1.863 3.070 2.377 2.458 1.904 

FT_executive_100fte 1.224 0.776 1.462 0.891 1.534 1.060 1.171 0.809 1.191 0.885 1.109 0.928 

FT_other_prof_100fte 2.394 1.392 2.895 1.602 2.470 1.532 2.369 1.363 2.697 1.410 2.577 1.193 

FT_clerical_100fte 2.115 1.181 1.991 1.006 2.108 1.029 1.875 0.951 1.814 0.892 1.724 0.875 

Medianincome($) 50,976 8,505 50,176 8,012 49,291 7,828 49,609 7,538 49,524 7,300 50,082 6,908 

Total_taxes_capita($) 2,354 427 2,334 426 2,223 400 2,199 408 2,288 436 2,433 510 

Public_school_student 000 982 928 986 936 996 949 998 951 1000 953 1006 961 

StaterevPK12_capita($) 830 194 848 210 862 217 858 238 853 228 869 255 

CurrexpdPK12_student($) 8,729 1,715 9,007 1,833 9,255 1,849 9,509 2,063 9,649 2,215 9,915 2,353 
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Table 5 continued. 

  2006 2007 2008 2009 2010 

  Mean SD Mean SD Mean SD Mean SD Mean SD 

Dependent Variables           

Instruction_fte($) 5,465 1,633 5,727 1,772 5,921 1,851 5,918 1,803 6,057 1,893 

Administration_fte($) 2,135 1,256 2,187 1,277 2,269 1,253 2,286 1,352 2,268 1,338 

Independent Variables             

FTE_count 3,273 2,712 3,256 2,674 3,303 2,734 3,437 2,897 3,646 3,124 

Nettuition_fte($) 5,009 1,894 5,163 1,899 5,273 1,957 5,449 2,044 5,700 2,116 

State_local_app_fte($) 6,748 3,120 7,311 3,507 7,460 3,299 7,178 3,230 6,179 2,763 

Fedstate_grantscon_fte($) 2,286 1,936 2,251 1,737 2,340 1,797 2,289 1,823 2,543 1,902 

Priv_invest_endow_fte($) 647 1,422 805 1,650 637 1,238 358 1,148 645 1,378 

Studserv_fte($) 1,492 844 1,518 823 1,584 842 1,554 795 1,598 766 

Pubserv_fte($) 707 873 570 631 539 589 519 551 511 501 

Acadsupp_fte($) 1,261 696 1,305 734 1,364 761 1,355 749 1,407 717 

Opermain_fte($) 1,913 1,090 1,945 1,149 1,961 1,154 1,920 1,128 1,524 1,058 

Scholarships_fte($) 928 684 931 671 981 695 930 617 1,222 764 

FT_faculty_100fte 4.686 1.277 4.808 1.268 4.897 1.279 4.735 1.380 4.574 1.178 

PT_faculty_100fte 3.094 2.208 3.328 2.060 3.498 2.188 3.555 2.201 3.614 2.000 

FT_executive_100fte 1.244 0.949 1.301 0.927 1.377 0.971 1.407 0.913 1.304 0.860 

FT_other_prof_100fte 2.822 1.337 2.743 1.289 2.845 1.182 2.893 1.334 2.819 1.087 

FT_clerical_100fte 1.803 0.857 1.758 0.889 1.804 0.817 1.654 0.793 1.621 0.739 

Medianincome($) 50,230 7,374 51,640 6,751 49,907 7,565 48,209 6,611 48,290 6,641 

Total_taxes_capita($) 2,535 545 2,607 570 2,588 603 2,415 627 2,335 676 

Public_school_student 000 1013 967 1014 966 1015 968 1021 981 1022 983 

StaterevPK12_capita($) 881 276 902 262 930 258 916 271 877 252 

CurrexpdPK12_student($) 10,044 2,420 10,296 2,631 10,486 2,740 10,693 2,856 10,857 3,025 
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Panel Regression Analysis 

This section presents the results from panel regression models for three types of public 

institutions: Research, Masters, and Baccalaureate. For each type of institution, the panel 

regression model examines the first the relationship between Administration costs as the 

dependent variable and different independent variables, and then relationship between 

Instructional costs as the dependent variable and the same set of independent variables. Fixed 

effect panel regression models are evaluated for each relationship.  

 Each relationship is estimated in five models, successively introducing the independent 

variables in groups. In the first model, the dependent variable is regressed against the two basic 

variables FTE and recession year. In the second model, four independent revenue variables were 

added: Net Tuition, State and Local Appropriations, Federal, State and Local Grants and 

Contracts, and Private Gifts, Investment, and Endowment. In the third model, the dependent 

variable is regressed against six more independent variables representing six cost categories: 

Research, Student Service, Public Service, Academic Support, Operation and Maintenance of 

Plant, and Scholarships and Fellowships. In the fourth model, eight more repressors representing 

staff composition were added: Full-time and Part-time Faculty, Executive, Other Professionals, 

and Clerical personnel. In the fifth model, five state level variables were added: Median Income, 

Taxes, Number of Students in public PK-12 schools, State Revenue allocated in public PK-12 

grade schools, and the level of Current Expenditure in the public PK-12 grade schools. 

Fixed Effect Panel Regression Analysis of Public Research Institutions 

Research question one focuses on the extent to which revenue and cost factors,  staff 

composition, and state level factors are associated with Administration and Instruction costs. To 

analyze question one, Administration and Instructional costs are separately regressed against the 
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explanatory variables both under the assumption of fixed effect. Research question two focuses 

on the effect of the 2008 recession on administration costs. To analyze research question two, 

recession years were parameterized as a dummy variable and regressed against both 

administration and instructional costs for comparison. 

Tables 6 and 7 contain unstandardized coefficient estimates, R2s, F-ratios, and numbers 

of observations for Administration and Instructional costs as the dependent variable under fixed 

effect framework.  The relationships are estimated in five models, successively introducing the 

independent variables in five groups.  

Fixed Effect Estimates of Administration Costs of Public Research Institutions 

Table 6 shows the results from fixed effect estimates of Administration costs at 151 

public Research institutions. As more independent variables are entered in groups in five models, 

the number of balanced observations with non-missing observations declined slightly. Model one 

included 3,322 observations with two independent variables – recession year and FTE. The R2 of 

the model was 0.701, indicating that 70.1% of the total variation in Administration Costs was 

explained by the two independent variables. The F-Ratio of first model was 50.28, which was 

statistically significant at p<.01 level. The magnitude of the R2 and the statistical significance of 

the F statistic indicate that coefficient estimates of the independent variables in this model can be 

examined to understand their contributions and significance in the model (Field, 2009; as cited in 

Peerenboom, 2012). With additional variables entered in the models 2 to 5, The R2  

increased from .701 in the first model to .776 in model 5. The value of F-ratio decreased, but still 

remained statistically significant at p <.01. Both R2 and F-Ratio were lower than corresponding 

values in the fixed effect regression of Instructional costs. 
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In all five models, the recession year dummy variable had coefficients that were positive 

and statistically significant. In the first model, recession year was estimated to increase 

Administration costs by $406.32 per FTE, almost half of the corresponding estimate for 

Instructional costs. As more variables were entered into the models 2 to 5, the co-efficient 

estimate for the recession year declined.  Model 5 shows that in the recession year the 

Administration cost increased by $110.74 per FTE, comparable to the corresponding estimate for 

Instructional costs. For FTE parameter estimates, pattern was similar to FTE estimates for 

Instructional cost. The coefficient for FTE count was found to be statistically significant at the p 

<.10 level. However, the value of the coefficient for FTE count was found to be very low 

negative estimate (-$0.007).  

In the first model, the coefficient for FTE was found to be positive and statistically 

significant at the p < .01 level. However, after including other groups of variables in Models 2 to 

5, the relationship was found to be negative, except in Model 4, and statistically significant. In 

the Model 5, the FTE was statistically significant at p <.1 level, but the parameter estimate was 

found to be small (-0.007). 

The effects of the four revenue variables entered into the Models 2 to 5, Net Tuition, 

State and local appropriation, Federal, State and Local Grants and Contracts, and Private Gifts, 

Investment, and Endowment are somewhat different than the effects estimated for Instructional 

costs. In  Model 2, all revenue variables were statistically significant at p <.01 and positive and 

smaller than the corresponding estimates for Instructional costs. Similar to fixed effect regression 

for Instructional costs, both Net Tuition and state and local appropriation were found to be 

statistically significant at p <.01 and positive. However, Federal, State and Local Grants and 

Contracts were not statistically significant in Model 3 and 4, and negative and statistically 
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significant at p <.05 in Model 5. Private Gifts, Investment, and Endowment was not statistically 

significant in Model 5. Net Tuition was found have the highest coefficient estimate among the 

four revenue variables followed by State and Local Appropriations.  

The six cost variables Research, Student Service, Public Service, Academic Support, 

Operation and Maintenance, and Scholarships and Fellowships were entered into the Models 3 to 

5. Three variables Research, Public Service, and Academic Support were found to be statistically 

significant and positively related to Administration costs in all three models. Scholarships and 

Fellowships was found to be statistically significant (p<.05) and positively related to 

Administration costs were similar to the result from Instructional costs, although the value of the 

estimate was found to be almost half of the estimate in Instructional costs. 

The eight staff variables, Full-time and Part-time Faculty, Executive, Other Professional, 

and Clerical staff were entered into Models 4 and 5. Except for Full-time Faculty, all other Full-

time staff types were estimated to be statistically significant. Full-time Executive was positive 

but the coefficient estimate was around 3/4th of the parameter estimate in the Instructional cost 

regression. Similarly, the coefficient estimate for Full-time Other Professional was positive and 

around 1/5th of the coefficient estimate in the regression for Instructional costs. The Full-time 

Clerical staff was negative; similar to Instructional cost regression, but the coefficient estimate 

was around 1/4th of the parameter estimate in the Instructional cost regression. For the Part-time 

Other Professional, the effect was negative and statistically significant at p<.01, compared to the 

positive effect that was less statistically significant (p<.1) in the fixed effect regression for 

Instructional costs. 

The five state level variables, Median Income, Total Taxes per capita, Number of 

Students in public PK-12 schools, State Revenue spent on public PK-12 schools per capita, and 



94 
 

Current Expenditure per student in public school were entered into the Model 5. Except Median 

Income, all four other variables were found to be highly statistically significant at p<.01. While 

Total Taxes was found to be not significant to explain Instructional cost, it was found to be 

statistically significant at p<.01 level and positively related to Administration costs.  From the 

PK12 public school sector, both State Revenue spent on public PK-12 schools and Current 

Expenditure per student were found to be statistically significant at p<.01 level, but the signs 

were found to be opposite to the corresponding signs for Instructional costs. State Revenue spent 

on public PK-12 schools was found to be negative (-.287), the Current Expenditure per student 

was found to be positive (.103). Number of Students in public PK-12 schools was found to be 

highly significant (p<.01) with a small negative co-efficient estimate (-.0003).  

Fixed Effect Estimates of Instructional Costs of Public Research Institutions 

Table 7 shows the results from fixed effect estimates of Instructional costs at 151 public 

Research institutions. As more independent variables are introduced in groups, the number of 

balanced observations with non-missing observations declined slightly. Model 1 included 3,322 

observations with two independent variables – Recession Year and FTE. The R2 of the model 

was 0.898, indicating that 89.8% of the total variation in Instructional costs was explained by the 

two independent variables. The F-Ratio of first model was 174.03, which was statistically 

significant at p<.01 level. The magnitude of the R2 and the statistical significance of the F 

statistic indicate that coefficient estimates of the independent variables in this model can be 

examined to understand the their contributions and significance in the model (Field, 2009; as 

cited in Peerenboom, 2012). 

In general, the recession year dummy variable had coefficients that were positive and 

statistically significant. In the first model, recession year was estimated to increase instructional 
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costs by $831.66 per FTE. As more variables were entered into Models 2 to 5, the coefficient 

estimate for the recession year declined. Model 5 shows that in the recession year the 

Instructional cost increased by $111.28 per FTE. The coefficient for FTE count was found to be  

statistically significant at the p <.1 level. However, the value of the coefficient for FTE count 

was found to be very low negative estimate (-$0.0004).  

In the first model, the coefficient for FTE was found to be positive and statistically 

significant at the p < .01 level. However, after including other groups of variables in Models 2 to 

5, the relationship was found to be negative and statistically significant. In the Model 5, the FTE 

was statistically significant at p <.1 level, but the parameter estimate was found to be very small 

(-0.0004). 

The effects of the four revenue variables entered into the Models 2 to 5, Net Tuition, 

State and Local Appropriation, Federal, State and Local Grants and Contracts, and Private Gifts, 

Investment, and Endowment were statistically significant at p <.01. Except in Model 4, Net 

Tuition was found have the highest coefficient estimate among the four revenue variables. On 

the other hand, Private Gifts, Investment, and Endowment was found to have lowest coefficient 

estimate. In Model 2, the coefficient estimate of State and Local Appropriations was found to be 

more than one and half times of the Federal, State and Local Grants and Contracts. 

The effects of six cost variables Research, Student Service, Public Service, Academic 

Support, Operation and Maintenance, and Scholarships and Fellowships entered into Models 3 to 

5 were mixed. In Model 5, Research and Public Service were not found to be statistically 

significant. The remaining four variables, Student Service, Academic Support, Operation and 

Maintenance, and Scholarships and Fellowships were found to be statistically significant at 

p<.01 level. Among these four variables, only Academic Support was found to be negatively 



96 
 

related to Instructional costs.  The other three cost variables Student Services, Operation and 

Maintenance, and Scholarships and Fellowships were found to be positively related to 

Instructional costs. Student Services was found to have the highest coefficient estimates and 

Scholarships was found to have the lowest coefficient estimates. 

The eight staff variables, Full-time and Part-time Faculty, Executive, Other Professional, 

and Clerical staff were entered into Models 4 and 5. Among these eight variables, coefficient 

estimates of all full-time staff were found to be statistically significant. On the other hand, 

among the part-time staff, only Other Professionals was found to be significant at p<.1 level. 

Among the full-time staff, Faculty had the highest coefficient estimate. Full-time Clerical staff 

was found to be negatively related. 

The five state level variables, Median Income, Total Taxes per capita, Number of 

Students in public PK-12 schools, State Revenue spent on public PK-12 schools per capita, and 

Current Expenditure per student in public PK-12 schools were entered into Model 5. Only three 

variables were found to be statistically significant. Median Income was statistically significant at 

p<.1 level and had negative coefficient estimate. From the PK-12 public school sector, both State 

Revenue spent on public PK-12 schools and Current Expenditure per student were found to be 

statistically significant at p<.01 level. While State Revenue spent on public PK-12 schools was 

found to be positive (.362), the Current Expenditure per student was found to be negative, 

opposite to the signs of the corresponding coefficient estimates in the regression for 

Administration Costs. 
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Table 6: Results from Fixed Effect Estimates of Administration Costs for Public Research 
Institutions 

 
  Model 1 Model 2 Model 3 Model 4 Model 5 

Variable B Sig. B Sig. B Sig. B Sig. B Sig. 

Recessionyear 406.320 *** 158.935 *** 150.704 *** 42.310 *** 110.744 *** 

FTE_count 0.010 *** -0.010 *** -0.007 * 0.004 * -0.007 * 

Nettuition_fte     0.154 *** 0.143 *** 0.011 *** 0.107 *** 

State_local_app_fte     0.129 *** 0.119 *** 0.008 *** 0.100 *** 

Fedstate_grantscon_fte     0.026 *** 0.005   0.008   -0.015 ** 

Priv_invest_endow_fte     0.011 *** 0.009 ** 0.004 * 0.007   

Research_fte         0.030 ** 0.013 ** 0.032 *** 

Studserv_fte         0.017   0.046   -0.064   

Pubserv_fte         0.031 *** 0.012 *** 0.025 ** 

Acadsupp_fte         0.055 *** 0.011 *** 0.047 *** 

Opermain_fte         -0.025   0.030   -0.005   

Scholarships_fte         -0.006   0.015   0.033 ** 

FT_faculty_100fte             10.355   15.804   

PT_faculty_100fte             4.664   -4.608   

FT_executive_100fte             23.012 *** 150.507 *** 

PT_executive_100fte             118.600   154.290   

FT_other_prof_100fte             7.141 *** 22.416 *** 

PT_other_prof_100fte             14.564 *** -39.830 *** 

FT_clerical_100fte             13.127 *** -54.676 *** 

PT_clerical_100fte             12.942   2.974   

Medianincome                 0.004   

Total_taxes_capita                 0.100 *** 

Public_school_student                 -0.0003 *** 

StaterevPK12_capita                 -0.287 *** 

CurrexpdPK12_student                 0.103 *** 

n 3,322   3,305   3,352   2,834   2,834   

R Sq. 0.701   0.768   0.770   0.769   0.776   

F Ratio 50.28 *** 28 *** 25.76 ***  20.68 *** 19.33 *** 

 
Note.  *** p<.01, ** p <.05, and * p<.1 
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Table 7: Results from Fixed Effect Estimates of Instructional Costs for Public Research 
Institutions 

 
  Model 1 Model 2 Model 3 Model 4 Model 5 

Variable B Sig. B Sig. B Sig. B Sig. B Sig. 

Recessionyear 831.658 *** 95.981 * 104.754 ** 70.262   111.280 * 

FTE_count 0.062 *** -0.020 *** -0.015 *** -0.012 ** -0.0004 * 

Nettuition_fte     0.345 *** 0.332 *** 0.301 *** 0.343 *** 

State_local_app_fte     0.339 *** 0.320 *** 0.314 *** 0.330 *** 

Fedstate_grantscon_fte     0.197 *** 0.173 *** 0.138 *** 0.146 *** 

Priv_invest_endow_fte     0.034 *** 0.031 *** 0.026 *** 0.027 *** 

Research_fte         0.069 *** -0.001   -0.004   

Studserv_fte         0.046   0.083   0.208 *** 

Pubserv_fte         -0.022   -0.039 ** -0.027   

Acadsupp_fte         -0.071 *** -0.069 *** -0.067 *** 

Opermain_fte         0.169 *** 0.167 *** 0.154 *** 

Scholarships_fte         0.141 *** 0.091 *** 0.063 *** 

FT_faculty_100fte             229.074 *** 212.524 *** 

PT_faculty_100fte             -17.103 *** -6.604   

FT_executive_100fte             193.842 *** 202.606 *** 

PT_executive_100fte             4.298   0.530   

FT_other_prof_100fte             91.089 *** 103.322 *** 

PT_other_prof_100fte             39.929 * 36.067 * 

FT_clerical_100fte             -175.282 *** -203.254 *** 

PT_clerical_100fte             17.275   18.689   

Medianincome                 -0.010 * 

Total_taxes_capita                 -0.071   

Public_school_student                 0.000   

StaterevPK12_capita                 0.362 *** 

CurrexpdPK12_student                 -0.165 *** 

n 3322   3304   3252   2834   2833   

R Sq. 0.898   0.954   0.956   0.961   0.962   

F Ratio 174.03 *** 93.54 *** 75.20 *** 61.90 *** 56.57 *** 

 
Note.  *** p<.01, ** p <.05, and * p<.1 
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Fixed Effect Panel Regression Analysis of Public Masters Institutions  

Research question one focuses on the extent to which revenue and cost factors, staff 

composition, and state level factors are associated with Administration and Instructional costs in 

public Masters institutions. To analyze the research question one, Administration and 

Instructional costs were separately regressed against the explanatory variables both under the 

assumption of fixed effect. Research question two focuses on the effect of the latest recession on 

administration costs. To analyze research question two, recession years were parameterized as a 

dummy variable and regressed against both administration and instructional costs for 

comparison. 

Table 8 contains the unstandardized coefficient estimates, R2s, F-ratios, and numbers of 

observations for Administration costs as the dependent variable under fixed effect framework.  

The relationship is estimated in five models, successively introducing the independent variables 

in separate groups – primary group including recession year and FTE, costs, revenues, staff 

composition, and state level variables. Similarly, Table 9 includes the results from fixed effect 

estimates of Instructional costs. 

Fixed Effect Estimates of Administration Costs of Public Masters Institutions 

Table 8 shows the results from fixed effect estimates of Administration costs at 214 

public Masters institutions. As more independent variables are introduced in groups, the number 

of balanced observations with non-missing observations declined slightly. Model 1 included 

4,708 observations with two independent variables – recession year and FTE. The R2 of the first 

model  was 0.731, indicating that 73.1% of the total variation in Administration costs was 

explained by the two independent variables. As more variables were entered into the successive 

models, R2  continued to increase. In Model 5, the R2  was 83.2%. The F-Ratio of the first model 
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was 59.46, which was statistically significant at p<.01 level. The F-Ratio of the successive 

models remained statistically significant at p<.01 level. The magnitude of the R2 and the 

statistical significance of the F statistic indicate that coefficient estimates of the independent 

variables in this model can be examined to understand their contributions and significance in the 

model (Field, 2009; as cited in Peerenboom, 2012). 

In the first model, the recession year dummy variable had a coefficient that was positive 

and statistically significant. In the first model, recession year was estimated to increase 

Administration costs by $240.34 per FTE. As more variables were entered into Model 2 the co-

efficient estimate for the recession year was found to be not statistically significant. 

In first model, the coefficient for FTE was found to be not statistically significant. 

However, after including other groups of variables in other models, the relationship was found to 

be negative and statistically significant at p < .05 in Models 2 and 5. 

The effects of the four revenue variables entered into the Models 2 to 5, Net Tuition, 

State and Local appropriation, Federal, State and Local Grants and Contracts were significant at 

p <.01 and positive in general. State and Local Appropriations was found have the highest 

coefficient estimate among the four revenue variables. On the other hand, Private Gifts, 

Investment, and Endowment was found to have lowest coefficient estimate in the Models 3 to 5. 

Federal, State and Local Grants and Contracts was found to have second highest coefficient 

estimate.  Net Tuition had coefficient estimate comparable to the value of Private Gifts, 

Investment, and Endowment.  

The effects of six cost variables; Research, Student Service, Public Service, Academic 

Support, Operation and Maintenance, and Scholarships and Fellowships, entered into Models 3 

to 5 were mixed. In the three models, Scholarships and Fellowships was not found to be 
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statistically significant. With the exception of Operation and Maintenance and Scholarships and 

Fellowships, all four other variables were statistically significant in all models.  Operation and 

Maintenance was found to be negative and statistically in Models 4 and 5, and not significant in 

Model 3. Among the remaining three variables, Student Services was negative and Academic 

Support was positive and both were statistically significant at p<.01 in all three models. Public 

Service was found to be negative and statistically significant at p<.01 level in all three models. 

The eight staff variables, Full-time and Part-time Faculty, Executive, Other Professional, 

and Clerical staff were entered into Models 4 and 5. Among the full-time groups of staff, Other 

Professional and Clerical were found to be statistically significant at p<.01 level in Model 5. 

While Full-time Other Professional was estimated to be negative, Full-time Clerical staff was 

estimated to be positive in Model 5. Between the two Faculty groups, only Part-time Faculty was 

found to be statistically significant, at p<.01 and positive.  

The five state level variables, Median Income, Total Taxes per capita, Number of 

Students in public PK-12 schools, State Revenue spent on public PK-12 schools per capita, and 

Current Expenditure per student in public school were entered into Model 5. Only three variables 

were found to be statistically significant. The Number of Students in PK12 public school 

variable was statistically significant at p<.01 level and had low positive coefficient estimate.  

Both financial variables from the PK12 public school sector were found to be statistically 

significant, but with opposite signs.  Current Expenditure per student was found to be statistically 

significant at p<.01 level and had positive co-efficient estimate. State Revenue per capita was 

found to be negative and statistically significant at p<.1.  
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Fixed Effect Estimates of Instructional Costs of Public Masters Institutions 

Table 9 shows the results from fixed effect estimates of Instructional costs at 214 public 

Masters institutions. As more independent variables were introduced in groups, the number of 

balanced observations with non-missing observations declined slightly. Model 1 included 4,708 

observations with two independent variables – recession year and FTE. The R2 of the first model  

was 0.698, indicating that 69.8% of the total variation in Instructional costs was explained by the 

two independent variables. As more variables entered into the successive models, R2 continued to 

increase. In Model 5, the R2 was 89%. The F-Ratio of first model was 49.02, which was 

statistically significant at p<.01 level. The F-Ratio of the successive models remained 

statistically significant at p<.01 level. The magnitude of the R2 and the statistical significance of 

the F-Ratio indicate that coefficient estimates of the independent variables in this model can be 

examined to understand their contributions and significance in the model (Field, 2009; as cited in 

Peerenboom, 2012). 

In the first model, the recession year dummy variable had coefficients that were positive 

and statistically significant. In the first model, recession year was estimated to increase 

Instructional costs by $575.61 per FTE. As more variables were entered into Model 2, the co-

efficient estimate for the recession year declined to $49.30 which was statistically significant at 

lower level of p<.1 level. With the introduction of more variables in Models 3 to 5, the co-

efficient estimates were not found to be statistically significant. 

In first model, the coefficient estimate for FTE was found to be negative and statistically 

significant at p < .05 level. After including other groups of variables in Models 2 to 5, the 

relationship was found to be more negative and statistically significant at p < .01 indicating the 
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same level of decline in FTE in model 5 will result in larger decline in Instructional costs 

compared to the declines exhibited in other models. 

The effects of the four revenue variables entered into Models 2 to 5, Net Tuition, State 

and Local appropriation, Federal, State and Local Grants and Contracts, and Private Gifts, 

Investment, and Endowment were  positive and statistically significant at p <.01 in general. Net 

Tuition was found have the highest coefficient estimate among the four revenue variables. On 

the other hand, Private Gifts, Investment, and Endowment was found to have the lowest 

coefficient estimate in the models 2 to 4, and had a value comparable to the value of Federal, 

State and Local Grants and Contracts in Model 5. In the middle, the coefficient estimate of State 

and Local Appropriations was found to be around two times of estimate of Private Gifts, 

Investment, and Endowment. 

The effects of six cost variables Research, Student Service, Public Service, Academic 

Support, Operation and Maintenance, and Scholarships and Fellowships entered into Models 3 to 

5 were mixed. In the three models, Research and Scholarships and Fellowships were not found to 

be statistically significant. Operation and Maintenance was found to be positive and significant 

in models 3 and 4, and not significant in Model 5. Among the remaining three variables, Student 

Services was positive and Academic Support was negative and both to be statistically significant 

at p <.01 in all three models. Public Service was found to be positive and statistically significant 

at p <.1 level in the model 5. 

The eight staff variables, Full-time and Part-time Faculty, Executive, Other Professional, 

and Clerical staff were entered into Models 4 and 5. All four groups of full-time staff were found 

to be statistically significant in Model 4. Except for Full-time Executive, which was statistically 

significant at p<.1, all other three full-time groups were statistically significant at p<.01. Only 
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Full-time Clerical staff were found to be negative. Full-time Faculty was found to have the 

highest coefficient estimate. Among the part-time groups, only Part-time Faculty was found to be 

statistically significant (p<.01), which had negative coefficient estimates. In Model 5, only three 

groups of staff were found to be statistically significant – Full-time Faculty (p<.01), Part-time 

Faculty (p<.01), and Full-time Clerical staff (p<.1). The signs of the three variables were same as 

in the Model 4. 

The five state level variables, Median Income, Total Taxes per capita, Number of 

Students in K12 public PK-12 schools, State Revenue spent on public PK-12 schools per capita, 

and Current Expenditure per student in public school were entered into Model 5. Only two 

variables were found to be statistically significant. Median Income was statistically significant at 

p<.01 level and had negative coefficient estimate.  From the PK12 public school sector, Current 

Expenditure per student was found to be statistically significant at p<.01 level and had positive 

co-efficient estimate. 

Fixed Effect Panel Regression Analysis of Public Baccalaureate Institutions 

Research question one focuses on the extent to which revenue and cost factors, staff 

composition, and state level factors are associated with Administration and Instructional costs in 

public Baccalaureate institutions. To answer the research question one, Administration and 

Instructional costs were separately regressed against the explanatory variables both under the 

assumption of fixed effect. Research question two focuses on whether the recent recession 

affected Instructional and Administration costs. To answer research question two, a dummy 

variable to indicate the recession years 2008 and 2009 was set to 1.  
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Table 8: Results from Fixed Effect Estimates of Administration Costs for Public Masters 
Institutions 

 
  Model 1 Model 2 Model 3 Model 4 Model 5 

Variable B Sig. B Sig. B Sig. B Sig. B Sig. 

Recessionyear 240.339 *** 26.496   25.299   34.990   18.944   

FTE_count -0.001   -0.010 ** -0.001   -0.007   -0.015 ** 

Nettuition_fte     0.111 *** 0.121 *** 0.130 *** 0.114 *** 

State_local_app_fte     0.138 *** 0.160 *** 0.154 *** 0.148 *** 

Fedstate_grantscon_fte     0.134 *** 0.144 *** 0.138 *** 0.126 *** 

Priv_invest_endow_fte     0.120 *** 0.101 *** 0.113 *** 0.112 *** 

Research_fte         -0.129 *** -0.103 *** -0.081 ** 

Studserv_fte         -0.094 *** -0.087 ** -0.109 *** 

Pubserv_fte         -0.113 *** -0.121 *** -0.131 *** 

Acadsupp_fte         0.073 *** 0.103 *** 0.091 *** 

Opermain_fte         -0.019   -0.047 ** -0.059 *** 

Scholarships_fte         0.001   -0.014   -0.005   

FT_faculty_100fte             14.517   22.074   

PT_faculty_100fte             22.622 *** 18.351 *** 

FT_executive_100fte             5.432   -0.548   

PT_executive_100fte             -43.701   -39.083   

FT_other_prof_100fte             -30.021 ** -47.184 *** 

PT_other_prof_100fte             17.302   18.248   

FT_clerical_100fte             30.384   53.844 *** 

PT_clerical_100fte             -7.741   -10.628   

Medianincome                 0.001   

Total_taxes_capita                 0.021   

Public_school_student                 0.0002 *** 

StaterevPK12_capita                 -0.154 * 

CurrexpdPK12_student                 0.051 *** 

n  4,708   4,562   4,094   3,093   3,093   

R Sq. 0.731   0.802   0.819   0.831   0.832   

F ratio 59.46 *** 33.01 *** 32.2 *** 24.97 *** 22.8 *** 

 
Note.  *** p<.01, ** p <.05, and * p<.1 
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Table 9: Results from Fixed Effect Estimates of Instructional Costs for Public Masters 
Institutions 

 
  Model 1 Model 2 Model 3 Model 4 Model 5 

Variable B Sig. B Sig. B Sig. B Sig. B Sig. 

Recessionyear 575.607 *** 49.297 * 30.890   59.694   -16.782   

FTE_count -0.015 ** -0.036 *** -0.025 *** -0.034 *** -0.044 *** 

Nettuition_fte     0.334 *** 0.313 *** 0.299 *** 0.271 *** 

State_local_app_fte     0.343 *** 0.313 *** 0.260 *** 0.258 *** 

Fedstate_grantscon_fte     0.154 *** 0.142 *** 0.144 *** 0.124 *** 

Priv_invest_endow_fte     0.013   0.063 ** 0.094 *** 0.127 *** 

Research_fte         -0.037   -0.051   -0.018   

Studserv_fte         0.267 *** 0.304 *** 0.307 *** 

Pubserv_fte         0.059 ** 0.064 ** 0.048 * 

Acadsupp_fte         -0.089 *** -0.131 *** -0.159 *** 

Opermain_fte         0.061 *** 0.067 *** 0.038   

Scholarships_fte         0.014   -0.022   0.013   

FT_faculty_100fte             254.016 *** 264.183 *** 

PT_faculty_100fte             -24.562 *** -28.178 *** 

FT_executive_100fte             44.271 * 22.509   

PT_executive_100fte             45.840   36.572   

FT_other_prof_100fte             49.295 *** 21.907   

PT_other_prof_100fte             27.700   15.011   

FT_clerical_100fte             -75.267 *** -40.147 * 

PT_clerical_100fte             18.634   18.966   

Medianincome                 -0.012 *** 

Total_taxes_capita                 -0.055   

Public_school_student                 0.000   

StaterevPK12_capita                 0.089   

CurrexpdPK12_student                 0.104 *** 

n  4,708   4,562   4,094   3,093   3,093   

R Sq. 0.698   0.857   0.863   0.887   0.890   

F ratio 49.02 *** 31.37 *** 30.01 *** 23.73 *** 24.09 *** 

 
Note.  *** p<.01, ** p <.05, and * p<.1 
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Table 10 contains a listing of the unstandardized coefficient estimates, R2s, F-Ratios, and 

number of observations for Administration cost as the dependent variable under fixed effect 

framework.   

 

Table 10: Results from Fixed Effect Estimates of Administration Costs for Public Baccalaureate 
College 
 
 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 

  B Sig. B Sig. B Sig. B Sig. B Sig. 

Recessionyear 335.312 *** 15.501   70.715   44.042   -9.826   

FTE_count -0.037 * -0.014  -0.003   -0.004   0.031   

Nettuition_fte     0.145 *** 0.146 *** 0.137 *** 0.140 *** 

State_local_app_fte     0.179 *** 0.211 *** 0.216 *** 0.219 *** 

Fedstate_grantscon_fte     0.125 *** 0.148 *** 0.160 *** 0.138 *** 

Priv_invest_endow_fte     0.060 *** 0.077 *** 0.093 *** 0.131 *** 

Studserv_fte         -0.089   -0.103 * -0.079   

Pubserv_fte         -0.013   -0.030   -0.005   

Acadsupp_fte         -0.120 *** -0.137 *** -0.147 *** 

Opermain_fte         -0.047   -0.063 * -0.104 *** 

Scholarships_fte         0.080 *** 0.076 *** 0.123 *** 

FT_faculty_100fte             5.612   55.357 * 

PT_faculty_100fte             -9.749   -3.972   

FT_executive_100fte             2.408   -19.143   

FT_other_prof_100fte             -38.648   1.845   

FT_clerical_100fte                -45.650   

Medianincome                 -0.006   

Total_taxes_capita                 -0.132   

Public_school_student                 -0.001 *** 

StaterevPK12_capita                 0.384 *** 

CurrexpdPK12_student                 0.066 *** 

n  1,760   1,661   1,517   1,405   1,405   

R Sq. 0.796   0.861   0.911   0.920   0.922   

F Ratio 82.32 *** 28.37 *** 39.08 *** 32.76 *** 30.68 *** 

 
Note.  *** p<.01, ** p <.05, and * p<.1 



108 
 

The relationship is estimated in five models, successively introducing the independent 

variables in separate groups – primary group including recession year and FTE, costs, revenues, 

staff composition, and state level variables. Research, Part-time Executive, Other Professional, 

and Clerical staff were excluded due to large number of missing values. Similarly, Table 11 

includes the results from fixed effect estimates of Instructional costs. 

Fixed Effect Estimates of Administration Costs of Public Baccalaureate Institutions 

 Table 10 shows the results from fixed effect estimates of Administration costs at 80 

public Baccalaureate institutions. As more independent variables are introduced in groups, the 

number of balanced observations with non-missing observations declined slightly. Model 1 

included 1,760 observations with two independent variables – recession year and FTE. The R2 of 

the first model was 0.796, indicating that 79.6% of the total variation in Administration costs was 

explained by the two independent variables. As more variables entered into the successive 

models, R2 continued to increase. In Model 5, the R2 was 92.2%. The F-Ratio of first model was 

82.32, which was statistically significant at p<.01 level. The F-Ratios in the successive models 

remained statistically significant at p<.01 level. The magnitude of the R2s and the statistical 

significance of the F statistics indicate that coefficient estimates of the independent variables in 

this model can be examined to understand their contributions and significance in the model 

(Field, 2009; as cited in Peerenboom, 2012). 

In the first model, the recession year dummy variable had coefficient estimates that were 

positive and statistically significant at p<.01. In the first model, recession year was estimated to 

increase Administration costs by $335.31 per FTE. As more variables were entered into Models 

2 to 5, the co-efficient estimates for the recession year were found to be statistically not 

significant. In the first model, the coefficient estimate for FTE was found to be negative and 
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statistically significant at p< .1 level. However, as more variables entered into Models 2 to 5, the 

coefficient estimates were found to be not statistically significant. 

The effects of the four revenue variables entered into Models 2 to 5, Net Tuition, State 

and Local Appropriation, Federal, State and Local Grants and Contracts, and Private Gifts, 

Investment, and Endowment were found to be positive and statistically significant at p <.01 in 

general. State and Local Appropriations was found to have the highest coefficient estimate 

among the four revenue variables. On the other hand, Private Gifts, Investment, and Endowment 

was found to have lowest coefficient estimate in Models 2 to 5. In the middle, the coefficient 

estimate of Net Tuition was found to be slightly greater than the estimate of Federal, State and 

Local Grants and Contracts in Model 5.  

The effects of five cost variables Student Services, Public Service, Academic Support, 

Operation and Maintenance, and Scholarships and Fellowships entered into the Models 3 to 5 

were mixed. In the three models, Public Service was not found to be statistically significant. 

Student Services was found to be statistically significant (p<.1) only in Model 4, with a negative 

estimate. Operation and Maintenance was found to be negative and statistically significant in 

Models 4 and 5 at p<.1 and p<.01 respectively. Both of the remaining two variables, Academic 

Support and Scholarships and Fellowships were statistically significant in all models at p<.01, 

however they had opposite signs. While Academic Support was found to be negative, 

Scholarships and Fellowships was found to be positive. 

The five staff variables, Full-time and Part-time Faculty, Full-time Executive, Full-time 

Other Professional, and Full-time Clerical staff were entered into Models 4 and 5. Except Full-

time Faculty, all four other groups of staff were found to be not statistically significant. Full-time 
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Faculty was found to have positive coefficient estimate and statistically significant at p<.1 level 

in Model 5.  

The five state level variables, Median Income, Total Taxes per capita, Number of 

Students in public PK-12 schools, State Revenue spent on public PK-12 schools per capita, and 

Current Expenditure per student in public PK12 schools were entered into  Model 5. Except 

Median Income and Total Taxes  per capita, all three other variables were found to be 

statistically significant at p<.01 level. While Number of Students in public PK12 schools was 

found to be negative, State Revenue spent on public PK12 schools per capita and Current 

Expenditure per student were found to be positive. 

Fixed Effect Estimates of Instructional Costs of Public Baccalaureate Institutions 

Table 11 shows the results from fixed effect estimates of Instructional costs at 80 public 

Baccalaureate institutions. As more independent variables are introduced in groups, the number 

of balanced observations with non-missing observations declined slightly. Model 1 included 

1,760 observations with two independent variables – recession year and FTE. The R2 of the first 

model was 0.794, indicating that 79.4% of the total variation in Instructional costs was explained 

by the two independent variables. As more variables entered into the successive models, R2 

continued to increase. In Model 5, the R2 was 92%. The F-Ratio of first model was 77.57, which 

was statistically significant at p<.01 level. The F-Ratio of the successive models remained 

statistically significant at p<.01 level. The magnitude of the R2s and the statistical significance of 

the F statistics indicate that coefficient estimates of the independent variables in this model can 

be examined to understand their contributions and significance in the model (Field, 2009; as 

cited in Peerenboom, 2012). 
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In the first model, the recession year dummy variable had coefficient estimate that was 

positive and statistically significant at p<.01. In the first model, recession year was estimated to 

increase Instructional costs by $677.59 per FTE. As more variables were entered into Model 2, 

the co-efficient estimate for the recession year declined to $97.15 that was statistically significant 

at lower level of p<.1 level. With the introduction of more variables in Models 3 to 5, the co-

efficient estimates of FTE were found to be not statistically significant. 

In the first model, the coefficient estimate for FTE was found to be negative and 

statistically significant at p<.05 level. After including revenue variables in Model 2, the 

relationship was found to be more negative and statistically significant at p< .1 indicating the 

same level of decline in FTE in Model 5 will result in larger decline in Instructional costs 

compared to the decline exhibited in Model 1. As more variables entered into Models 3 to 5, the 

coefficient estimates were found to be not statistically significant. 

The effects of the four revenue variables entered into Models 2 to 5, Net Tuition, State 

and Local Appropriation, Federal, State and Local Grants and Contracts, and Private Gifts, 

Investment, and Endowment were found to be positive and statistically significant at p <.01. In 

general, with the entrance of new groups of variables, the coefficients estimates declined. State 

and Local Appropriations was found have the highest coefficient estimate among the four 

revenue variables. On the other hand, Private Gifts, Investment, and Endowment was found to 

have lowest coefficient estimate in Models 3 to 5. In the middle, the coefficient estimate Net 

Tuition was found to be greater than the estimate of Federal, State and Local Grants and 

Contracts. 

The effects of five cost variables Student Services, Public Service, Academic Support, 

Operation and Maintenance, and Scholarships and Fellowships entered into Models 3 to 5 were 
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mixed. In the three models, Academic Support was not found to be statistically significant. 

Operation and Maintenance was found to be positive and significant in Model 3 and not 

significant in Models 4 and 5. Scholarships and Fellowships was found to be negative and 

statistically significant at p<.1 in Model 3, and not significant in Models 4 and 5. Both of the 

remaining two variables, Student Services and Public Service were statistically significant in all 

models at p<.01, however they had opposite signs. While Student Services was found to be 

positive, Public Service was found to be negative. 

The five staff variables, Full-time and Part-time Faculty, Full-time Executive, Full-time 

Other Professional, and Full-time Clerical staff were entered into Models 4 and 5. Except Full-

time Other Professionals, all four other groups of staff were found to be statistically significant in 

general. Both full-time Faculty and Executive staff were found to have positive coefficient 

estimates and statistically significant at p<.01 level. Part-time Faculty was found to have a 

positive estimate and statistically significant at p<.05 and p<.1 in Models 4 and 5, respectively. 

Full-time Clerical staff was found to be negative and statistically significant at p<.01 in both 

models. 

The five state level variables, Median Income, Total Taxes per capita, Number of 

Students in public PK-12 schools, State Revenue spent on public PK-12 schools per capita, and 

Current Expenditure per student in public school were entered into Model 5. Except Median 

Income and State Revenue per capita spent on PK-12, all three other variables were found to be 

statistically significant. Total Taxes per capita was statistically significant at p<.1 level and had 

highest estimate among the state level variables.  Current Expenditure per student in public 

school was found to be statistically significant at p<.01 level and had positive co-efficient 

estimate. Number of Students in public PK-12 schools was statistically significant at p<.01 level. 
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Table 11: Results from Fixed Effect Estimates of Instructional Costs for Public Baccalaureate 
College 

 
  Model 1 Model 2 Model 3 Model 4 Model 5 

Variable B Sig. B Sig. B Sig. B Sig. B Sig. 

Recessionyear 677.594 ***  97.145 * 19.666   -23.923   -81.519   

FTE_count -0.015 ** -0.035 * -0.011   0.016   -0.019   

Nettuition_fte     0.327 *** 0.211 *** 0.186 *** 0.129 *** 

State_local_app_fte     0.271 *** 0.235 *** 0.200 *** 0.197 *** 

Fedstate_grantscon_fte     0.097 *** 0.137 *** 0.130 *** 0.109 *** 

Priv_invest_endow_fte     0.210 *** 0.129 *** 0.092 *** 0.101 *** 

Studserv_fte         0.526 *** 0.417 *** 0.351 *** 

Pubserv_fte         -0.277 *** -0.271 *** -0.278 *** 

Acadsupp_fte         0.061   0.040   0.030   

Opermain_fte         0.073 ** 0.035   0.008   

Scholarships_fte         -0.040 * -0.012   0.016   

FT_faculty_100fte             252.673 *** 270.215 *** 

PT_faculty_100fte             27.979 ** 18.918 * 

FT_executive_100fte             166.835 *** 153.126 *** 

FT_other_prof_100fte             20.521   0.801   

FT_clerical_100fte             -136.849 *** -96.628 *** 

Medianincome                 -0.002   

Total_taxes_capita                 0.167 * 

Public_school_student                 0.0004 *** 

StaterevPK12_capita                 0.001   

CurrexpdPK12_student                 0.084 *** 

n  1,760   1,661   1,517   1,405   1,405   

R Sq. 0.794   0.899   0.911   0.920   0.922   

F Ratio 77.57 *** 37.25 *** 39.08 *** 32.76 *** 30.68 *** 

 
Note.  *** p<.01, ** p <.05, and * p<.1 
 
 

Fixed Effect Panel Regression Analysis Using Ratio of Administration and Instructional 

Costs as a Dependent Variable on Research, Masters, and Baccalaureate Institutions 

Previously, data were analyzed in two fixed effect panel regression models, where 

administration costs and instructional costs were two separate dependent variables. The analysis 
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showed the relationships of independent variables including revenue and cost factors, staff 

composition, state level variables, and recession year with administration costs and then 

relationships of the same set of independent variables with instructional costs. Coefficient 

estimates of different financial factors as independent variables were compared with respect to 

change by the same dollar amount for each independent variable. Webber and Ehrenberg (2010) 

used different expenditure per FTE as independent variables in a regression model to compare 

strength of their relationships with graduation rate. In the previous analysis, interpretation of the 

parameter estimates of the financial variables of the institutions also indicated change in dollar 

amounts of dependent variables separately with respect to change in dollar amounts of 

independent variables, where all financial variables of the institutions were measured per FTE.  

To provide additional insights into the change in administrative costs relative to the 

change in instructional costs simultaneously, a new dependent variable Ratio was 

conceptualized. The Ratio is defined as the ratio of administration costs over instructional costs 

and is measured as administration costs as a percentage of instructional costs ([administration 

costs over instructional costs] times 100). Administration costs as a percentage of instructional 

costs is a state funding methodology in higher education (Marks & Caruthers, 1999; SRI 

International, 2012). Morphew and Baker (2004) also used percentages as the unit of dependent 

variables. Authors expressed two separate dependent variables, administration costs and 

instructional costs, each as a separate percentage of total cost. This additional analysis improved 

upon the methodology of Morphew and Baker (2004) by incorporating two separate percentages 

into one ratio variable expressed in percentages. The newly created dependent variable Ratio was 

different from the two separate dependent variables, administration and instructional costs. Both 
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FTE and Consumer Price Index were no longer embedded as numerical factors in Ratio, and thus 

more statistically appealing in the context of including FTE also as an independent variable.  

 Table 12 shows the results from fixed effect estimates for three types of public 

institutions – Research, Masters, and Baccalaureate. The magnitudes of R2 for three types of 

institutions were 57.2%, 73.4%, and 74.9%, respectively. The F-Ratios for three types of 

institutions were 18.11, 24.02, and 22.75, respectively; all statistically significant at p<.01 level. 

The magnitude of the R2s and the statistical significance of the F statistics indicate that 

coefficient estimates of the independent variables in this model can be examined to understand 

their contributions and significance in the model (Field, 2009; as cited in Peerenboom, 2012). 

Overall, the patterns of associations with independent variables were somewhat similar to the 

patterns in the previous analysis. 

The relationships between Ratio and FTE were found to have mixed results. Research 

institutions were found to have negative coefficient estimate and statistically significant at p<.1. 

For Baccalaureate institutions, FTE had coefficient estimate that was positive and statistically 

significant at p<.01. However for the Masters institutions, the coefficient estimate was not 

statistically significant.  

The coefficient estimates of four revenue variables Net Tuition, State and Local 

appropriation, Federal, State and Local Grants and Contracts, and Private Gifts, Investment, and 

Endowment were, in general, found to be positive and statistically significant. The coefficient of 

Net Tuition was estimated be higher than the co-efficient of State Appropriations for Research 

institutions, while the coefficient of State Appropriations  was estimated to be higher than the 

coefficient of Net Tuition for both Masters and Baccalaureate institutions.  
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Table 12: Results from Fixed Effect Estimates of the Ratio of Administration and Instructional 
Costs (in percentages) for Public Research, Masters, and Baccalaureate Institutions. 
 

  
Research  

Institutions 
 

Masters  

Institutions 
 

Baccalaureate  

Institutions 
 

Variable 
B Sig.   B Sig.   B Sig. 

Recessionyear 1.1519 **   0.5746     1.1616   

FTE_count -0.0001 *   0.0000     0.0008 * 

Nettuition_fte 0.0003 **   0.0006 ***   0.0015 *** 

State_local_app_fte 0.0002 **   0.0009 ***   0.0016 *** 

Fedstate_grantscon_ft

e 

-0.0004 ***   0.0012 ***   0.0006 * 

Priv_invest_endow_ft

e 

0.0000    0.0012 **   0.0018 *** 

Research_fte 0.0004 **   -0.0008       

Studserv_fte -0.0019 ***   -0.0036 ***   -0.0047 *** 

Pubserv_fte 0.0001    -0.0017 ***   0.0016 ** 

Acadsupp_fte 0.0002    0.0025 ***   -0.0010   

Opermain_fte 0.0000    -0.0014 ***   -0.0018 *** 

Scholarships_fte 0.0001    0.0000     0.0020 *** 

FT_faculty_100fte -0.3576 ***   -0.8116 ***   -0.5346   

PT_faculty_100fte -0.0289    0.4145 ***   -0.1200   

FT_executive_100fte 1.1110 ***   -0.1002     -0.3274   

PT_executive_100fte 1.2528    -0.4186       

FT_other_prof_100fte 0.1563    -0.9582 ***   0.3461   

PT_other_prof_100fte -0.6213 ***   0.1540        

FT_clerical_100fte -0.1383    1.5016 ***   -0.5806   

PT_clerical_100fte -0.1162    -0.2978        

Medianincome 0.0001 ***   0.0001 *   0.0000  

Total_taxes_capita 0.0011 **   0.0010     -0.0024   

Public_school_studen

t 

0.0000    0.0000     0.0000  

StaterevPK12_capita -0.0043 ***   -0.0034 **   0.0028  

CurrexpdPK12_stude

nt 

0.0014 ***   0.0005 **   0.0012 *** 

n 2833    3093     1405   

R Sq. 0.572    0.734     0.749   

F Ratio 18.11 ***   24.02     22.75 *** 

 

Note.  *** indicates p<.01, ** p <.05, and * p<.1 
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For Research institutions, Federal, State and Local Grants and Contracts was negative 

and Private Gifts, Investment, and Endowment was not statistically significant. However, Private 

Gifts, Investment, and Endowment was statistically significant and positive for both Masters and 

Baccalaureate institutions. 

The relationships of six cost variables: Research, Student Services, Public Service, 

Academic Support, Operation and Maintenance, and Scholarships and Fellowships, with Ratio 

were mixed. The coefficient estimate of Research expenditure was positive and significant at 

p<.05 for Research institutions and not statistically significant for Masters institutions. The 

coefficient estimates of Student Services were negative and statistically significant at p<.01 for 

all three types of institutions, while Baccalaureate institutions showed highest decrease in Ratio, 

Research intuitions showed the least decrease. Both Public Service and Academic Support were 

not statistically significant for Research institutions. For Masters and Baccalaureate institutions, 

both Public Service, Academic Support were statistically significant with contrasting pattern – 

for Masters institutions, Public Service is negative and Academic Support was positive, while for 

Baccalaureate institutions the relationships were opposite. Operation and Maintenance was 

negative and statistically significant at p<.01 for both Masters and Baccalaureate institution, but 

not statistically significant for Research institutions. Scholarships and Fellowships was not 

statistically significant for Research and Masters institutions, and statistically significant (p<.01) 

and positive for Masters institutions. 

The eight staff variables, Full-time and Part-time Faculty, Executive, Other Professional, 

and Clerical staff have mixed relationships with Ratio. Full-time Faculty was found to have 

statistically significant (p<.01) and negative relationships with Ratio for both Research and 

Masters institutions. Part-time Faculty was not statistically significant for Research and 
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Baccalaureate institutions and statistically significant and positive for Masters institutions. Full-

time Executive is not statistically significant for Masters and Baccalaureate institutions and 

positive and statistically significant (p<.01) for Research institutions. Part-time Executive was 

not statistically significant for Research and Masters institutions. Full-time Other Professional 

was statistically significant and negative for Masters institutions, but not statistically significant 

for Research and Baccalaureate institutions. Part-time Other Professional was statistically 

significant and negative for Research institutions and not statistically significant for Masters 

institutions. Full-time Clerical Staff was not statistically significant for Research and 

Baccalaureate institutions, however it was statistically significant and positive for Masters 

institutions. Part-time Clerical staff was not statistically significant for Research and Masters 

institutions. 

The five state level variables, Median Income, Total Taxes per capita, Number of 

Students in public PK-12 schools, State Revenue Spent on Public PK-12 Schools per capita, and 

Current Expenditure per student in public school were included into the statistical models. 

Median Income was statistically significant and positive for Research and Masters institutions. 

Total Taxes per capita was statistically significant and positive for only Research institutions, 

and not statistically significant for Masters and Baccalaureate institutions. The Number of 

Students in PK12 public school was not found to be statistically significant for all three types of 

institutions. State Revenue Spent on Public PK-12 Schools was statistically significant and 

negative for both Research and Masters intuitions and not statistically significant for 

Baccalaureate institutions. Current Expenditure in Public School was statistically significant and 

positive for all three types of institutions, where highest estimate was for Research intuitions, and 

the least estimate was found for Masters institutions. 
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For the Research institutions, the recession year dummy variable had a coefficient 

estimate that was positive and statistically significant at p<.05. However, both for the Masters 

and Baccalaureate institutions, coefficient estimates for the recession year dummy variable were 

not statistically significant.  

Summary 

Panel data of public four-year institutions were analyzed within the framework fixed 

effect statistical models to examine the influence of cost, revenue, staff, state level factors, and 

recession years that might affect Administration costs incurred on campuses. The same models 

were applied to Instructional cost to compare the results. Models were developed separately for 

Research, Masters, and Baccalaureate institutions and variables were entered into groups of 

revenue, cost, staff, composition, and state level variables. Variables were selected to avoid 

multicollinearity that can cause incorrect coefficient estimates and large standard error. Hausman 

specification tests indicated that fixed effect regression of cross-sectional time series of data 

were generally suitable for the analysis. All fixed effect models had statistically significant F-

ratios and high R2s. Results indicate that several independent variables affect Administration 

costs and Instructional costs.  



120 
 

CHAPTER FIVE 

DISCUSSION 

Purpose 

 With increasing demand for human capital, there is a general concern for the rising cost 

of higher education that affects access and affordability. Although administration cost is often 

viewed as a major cost driver on campuses, there is a knowledge gap in understanding resource 

allocation and cost prioritization in public institutions, especially during the Great Recession. 

The purpose of this study was to examine the relationship between administration cost and other 

financial and state factors and the changes in the administration cost during the Great Recession.  

Additional insights were provided through examining instructional cost within the similar 

statistical models.  The study analyzed public 4-year institutions by Carnegie Classifications to 

examine the nature of relationships among the dependent variables and independent variables. 

Summary of Major Findings 

 The research questions explored whether revenue and cost factors, staff composition, 

state level factors, and the recent Great Recession affect the level administration cost on 

campuses. Descriptive statistics shows FTE enrollment increased over 23 years, the period 

covering 1988 to 2010 studied in this research.  Even during the recession years, 2007-2009, 

with the increase in FTE enrollment, both administration and instructional costs have increased 

over these years. Fixed effect panel regression showing high F ratios and R2 indicate some 

statistically significant relationships among explanatory variables with dependent variables.  

 In the separate regression models, the effects of FTE in the fixed effect panel regressions 

for Research and Masters institutions were negative for both administration and instructional 
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costs. While for Research institutions, the decrease in administration costs was more than the 

decrease in instructional costs, the opposite was the case for Masters institutions.   

 In the regression models with ratio of administration and instructional costs (Ratio) as 

dependent variable, the relationships between Ratio and FTE were found to have mixed results. 

Research institutions were found to have negative coefficient estimate and statistically 

significant at p<.1. For Baccalaureate institutions, FTE had coefficient estimate that was positive 

and statistically significant at p<.01. However for the Masters institutions, the coefficient 

estimate was not statistically significant.  

Revenue Variables  

Descriptive statistics show that four important revenue sources included in the study have 

different trends. Both Net Tuition and Federal, State, and Local Grants increased steadily over 

the years. However, there were overall declines in State and Local Appropriation and some rapid 

ups and downs in Private Investments including the recession years. However, the separate fixed 

effect panel regression for administration and instructional costs indicated that two major sources 

of revenue Net Tuition and State and Local Appropriations have positive relationships with both 

administration and instructional costs. For Research institutions, the effects of Net Tuition on 

both administration and instructional costs were stronger than the effects of state appropriations. 

For Baccalaureate institutions, the effects of Net Tuition and State Appropriations on 

Administration costs were stronger than the effects of Net tuition and State Appropriation on 

Instructional costs. For Masters institutions, while Net Tuition had a stronger effect than State 

and Local Appropriations on instructional costs, State and Local appropriations had a stronger 

effect than Net Tuition on administration costs. Both Private Investment and Federal, State, and 

Local Grant had positive effects on instructional costs.  
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For the regression models with ratio of administration and instructional costs as the 

dependent variable, the coefficient estimates of four revenue variables Net Tuition, State and 

Local appropriation, Federal, State and Local Grants and Contracts, and Private Gifts, 

Investment, and Endowment were, in general, found to be positive and statistically significant. 

The coefficient of Net Tuition was estimated be higher than the co-efficient of State 

Appropriations for Research institutions, while the coefficient of State Appropriations was 

estimated to be higher than the coefficient of Net Tuition for both Masters and Baccalaureate 

institutions. 

Cost Variables  

The effects of cost variables were different. In the separate regression models for 

administration and instructional costs for Research institutions, Research Costs had a positive 

effect on Administration costs. For Masters institutions, while Research Costs was not 

statistically significant for Instructional costs, it was statistically significant and negatively 

related to Administration costs. Student Services was positively related to Instructional costs for 

all three types of institutions. The patterns of effects of Academic Support were similar for 

Research and Masters institutions – negatively related to Instructional costs and positively 

related to Administration costs. For Baccalaureate institutions, Academic Support was found to 

be negatively related to Administration costs.  Operation and Maintenance had a positive effect 

on Instructional costs for Research institutions and a negative effect on Administration costs for 

both Masters and Baccalaureate institutions. Scholarships and Fellowships had positive effects 

on both Administration and Instructional costs for Research institutions and on Administration 

costs for Baccalaureate institutions. For the regression models with ratio of administration and 

instructional costs as the dependent variable, the relationships of six cost variables Research, 
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Student Service, Public Service, Academic Support, Operation and Maintenance, and 

Scholarships and Fellowships with ratio variable were mixed. 

Staff Composition   

Descriptive statistics show that for all three types of institutions, growth in the number of 

Part-time Faculty was greater than the growth in the number of full-time-time faculty. However, 

Full-time Faculty had positive effect on instructional costs for all three types of institutions.  In 

the order of the effect size of Full-time Faculty, Baccalaureate institutions had the highest effect, 

then Masters institutions, and the least effect was for Research institutions. Part-time Faculty had 

negative effect on Instructional costs and positive effect on Administration costs for Masters 

institutions. Full-time Executive had positive effect on both Administration and Instructional 

costs for Research institutions. Full-time Other Professional had also positive effect on both 

Administration and Instructional costs for Research institutions. Full-time Clerical staff had 

negative effect on Instructional costs for all three types of institutions, negative effect on 

Administration costs for Research institutions, and positive effect on Administration costs for 

Masters institutions. Part-time Clerical staff was not found to be statistically significant. For the 

regression models with ratio of administration and instructional costs as the dependent variable, 

the eight staff variables, Full-time and Part-time Faculty, Executive, Other Professional, and 

Clerical staff had mixed relationships with Ratio. 

State Level Variables  

In the separate regression models for administration and instructional costs, Median 

Income had a negative effect on Instructional costs for Research and Masters institutions. Total 

Taxes had positive effect on Administration costs for Research institutions and positive effect on 

Instructional costs for Baccalaureate institutions. Number of Students in PK-12 Public Schools 
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system had negative effect on Administration costs for Research and Baccalaureate institutions 

and positive effect on Administration costs for Masters institutions. Number of Students in PK-

12 Public Schools had positive effect on Instructional costs for Baccalaureate institutions. State 

Revenue Spent on Public School had positive effect on Instructional costs and negative effect on 

Administration costs for Research institutions. Current Expenditure in Public School system had 

negative effect on Instructional costs and positive effect on Administration costs for Research 

institutions. For Masters and Baccalaureate institutions, the effect of Current Expenditure in 

Public School was positive for both Administration and Instructional costs. The results for staff 

composition variables are mixed for the regression models with ratio of Administration and 

Instructional costs as the dependent variable. 

Recession Years  

 Descriptive statistics show for Research institutions, mean Administrative costs 

decreased in the last year of the recession while mean Instructional costs increased during both 

years of the last recession. For Masters institutions, mean Administrative costs decreased only in 

the second year during the recessionary period of two years, while mean Instructional costs 

successively increased during both years of the last recession. For Baccalaureate institutions, 

mean Administrative costs decreased only after the recession, while mean Instructional costs 

increased in the first year and decreased in the second year.  

 The contrasting trends between administration and instructional costs were most 

prominent during the last recession for Research institutions were not reflected in the fixed effect 

panel regression estimates. These positive effects can be reconciled with the higher means of 

administration and instructional costs during the recessionary period relative to the means during 

the non-recessionary years. For Baccalaureate and Masters institutions, the effects of recession 
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years were not statistically significant for both Administration and Instructional costs. However, 

both Masters and Baccalaureate institutions had higher means during the recessionary years 

relative to the means during the non-recessionary years.  

 In the regression models with ratio of Administration and Instructional costs as the 

dependent variable, for the Research institutions, the recession year dummy variable has 

coefficient estimate that is positive and statistically significant at p<.01. However, both for the 

Masters and Baccalaureate institutions, coefficient estimates for the recession year dummy 

variable were not statistically significant.  

Comparison with Literature 

Economies of scale indicating decrease in cost per FTE accompanied by increase in FTE, 

in institutions of higher education (IHE) are investigated by researchers. Patterson (2000) noted 

that research findings in higher education indicate both areas of agreement and disagreement. 

Brinkman and Leslie (1986, reported in Patterson, 2000) found that 4-year institutions, especially 

of smaller sizes, experience economies of scale with administration costs experiencing greater 

reduction than instructional costs. Koshal and Koshal (1999) found that economies of scope 

could result from the complementary nature of instruction and research and concluded that large 

comprehensive universities may be cost efficient with both economies of scale and scope. This 

research indicates economies of scale in both administration and instructional costs in Research 

and Masters institutions and greater reduction in administration costs due to increasing FTE in 

Research institutions. 

Revenue, in general, can affect expenditure pattern in the public sector due to the nature 

of balancing a budget. In IHE, Bowen’s (1980) revenue theory of costs predicted that levels of 

revenue will determine the levels of costs. State revenue, one of the major sources of revenue in 
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IHE, has a positive effect on both administration and instructional costs (Robst, 2001). During 

the past 30 years, reduction in state appropriations is offset by tuition, the second major revenue 

source in public higher education (Weerts, 2014). Descriptive trends from this study showed a 

similar pattern. This research also found that for all three types of institutions, both state 

appropriations and net tuitions were found to have a positive effect on both administration and 

instructional costs. Two major revenue sources, Net Tuition and State Appropriations, were 

statistically significant and positively related to Ratio for all three types of institutions.  

The coefficient of Net Tuition was estimated to be higher than the coefficient of State 

Appropriations for Research institutions, and the later was found to have higher coefficients for 

both Masters and Baccalaureate institutions. Bowen’s (1980) theory on resource allocation 

highlights the positive association between revenue and the share of administration costs. 

Additional dynamics may be played by the general nature of state funding methodology for 

administration costs for all three types of institutions and economies of scale and scope for 

administration costs, specifically in Research institutions. In the state appropriation process, 

funding for administration costs for public post-secondary institutions in general is determined 

on the basis of a percentage of the instructional costs (Marks & Caruthers, 1999; SRI 

International, 2012). However, revenue generated through tuition is without such a percentage 

requirement for administration costs. Students are viewed as the source of tuition revenue, and 

may be provided with a higher level of instructional services by spending relatively more on 

instruction than on administration. Thus the coefficient estimate for State Appropriations may be 

higher than the coefficient estimate for Net Tuition, for Masters and Baccalaureate institutions. 

However, economies of scale and scope in administration for Research institutions might have 
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also played a role to generate a slightly different result for these two revenue sources for 

Research institutions.  

Leslie and Rhodes (1995) explained that organizational complexity in terms of mission 

leads to higher administration costs. Public service and research are relatively costly to 

administer in IHEs. The decline in the sharing of instructional costs can be explained in terms of 

the increase in research and public service.  This research found that research had a positive 

effect on administration costs for Research institutions and a negative effect on administration 

costs for Masters institutions. Student services had positive effect on instructional costs for both 

research and masters institutions. The effects of other cost items are different for administration 

and instructional costs for different types of institutions. Hackman (1985) suggested that for 

explaining budgetary allocations and strategies, IHEs can be viewed as political issues in 

political organizations as opposed to the rational decision making process to allocate budgetary 

resources. 

The growth in the involuntary part-time employment in the general labor market is 

explained from the perspective of saving labors cost (Tiffy, 1991). In higher education, the 

increasing number of part-time faculty indicates containment of instructional costs on campuses 

(Reichard, 1998; reported in Charfaros and Tierney, 1999). This research found a positive effect 

of number of full-time faculty on instructional costs in all three types of institutions. Similarly, 

the number of full-time executives were found to have positive effect on administration costs.  

At the state level, state funding for public higher education is subject to the discretionary 

policy making process where funding for K12 public education is prioritized (Rizzo, 2004). This 

research found mixed results. This research shows that median income has negative effects on 

instructional costs for research and masters institutions and total taxes per capita has positive 
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effects on administration costs for research institutions and positive effects on instructional costs 

for baccalaureate institutions. K12 membership has positive effects on administration costs for 

research and masters institutions, but negative effects on administration costs for baccalaureate 

institutions.  K12 membership has positive effects on administration costs for research and 

masters institutions, but negative effects on administration costs for baccalaureate institutions.  

State revenue spent on public school systems had positive effects on instructional costs and 

negative effects on administration costs for research institutions. Current expenditure in public 

school systems had negative effects on instructional costs and positive effects on administration 

costs for research institutions. For masters and baccalaureate institutions, the effect of current 

expenditure in public school systems was positive for on both administration and instructional 

costs.  

In response to the budget crisis during the last recession, IHEs planned to cut both 

administration and instructional costs (Keller, 2009).  Increased enrollment during the recession 

(Barr & Turner, 2013) indicated the decline in administration and instructional costs per 

enrollment unit in the short-term. The descriptive statistics from this research showed that mean 

administration costs per FTE declined in the second year for Research and Masters institutions. 

Instructional costs declined in the middle of the recessionary period for Baccalaureate 

institutions. However, the effects of the recession as revealed by the fixed effect panel regression 

that included a long-term trend data, were found to be positive for both administration costs and 

instructional costs for Research institutions and there were no statistically significant effects for 

Masters and Baccalaureate institutions. The difference in the short-term snap shot comparison 

with long-term time trends in administration costs is also reflected in the work done by Hedrick 

et al. (2009). Graphical analysis by the authors showed that administrative costs grew relative to 
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instructional costs over time when compared year to year. However, statistical analysis of time 

series regression model capturing a long-term trend did not indicate such relative growth in 

administration costs. The Stimulus Fund from the federal government might have played a role 

in the recession to relieve the economic pressure faced by public post-secondary institutions. 

Increased effort to raise enrollment during the recession (Holley & Harris, 2010) and to manage 

organization through financial turmoil might have led to an increased share of administration 

costs during the recession in Research institutions, where administrative complexity is the 

highest among three types of institutions. 

Policy Implications 

This research examined the financial factors both revenue and cost, staff composition, 

and state level factors, and the recent recession explaining administration costs and compared 

with instructional costs for research, masters, and baccalaureate public institutions. The research 

found positive effects of revenue factors on administration costs for all three types of institutions. 

Other than the effects of revenue factors, all other explanatory variables were found to have 

mixed effects on administration costs. Even for the revenue factors, the impacts from different 

sources were not uniform across the Carnegie types.  

Public institutions of higher education are inherently complex due to the nature of 

multiple outputs to satisfy different missions primarily involving processing of people 

constrained by the standard operating procedures on the one hand and lack of free market 

mechanisms on the other hand.  Policy makers have to carefully weigh complex relationships 

among policy variables and outcomes in the context of institutional missions and organizational 

complexities instead of a ‘one size fits all’ policy to control administration costs by reallocating 

resources and controlling revenues. 



130 
 

Limitations 

Some of the limitations of the study were attributable to data used and method applied. 

The major source of the data was Delta Cost Project that extracted data from Integrated 

Postsecondary Education Data Systems (IPEDS). IPEDS are self-reported by institutions to the 

US Department of Education.  In addition, the use of accounting data to categorize different cost 

functions introduced another limitation.   

The allocation of common costs to several cost functions may be difficult depending on 

the complexities (Kangas, 1997). For example, heating cost for a building in a liberal arts college 

where faculty engaged solely in instruction may be considered part of the instructional costs, but 

in a research institution, with faculty also engaged in research, such heating costs have to be 

divided into research and instruction.   

Another limitation of the study stems from the missing data that warranted exclusion of 

some institutions which had some variables with missing values that caused unbalanced panel 

data for some institutions.  Panel data calls for the availability of cross-sectional data over 

several time periods. If some variables have missing values for some time periods then the data 

for the institutions become unbalanced and are excluded from the panel analysis. This analysis 

had to rely on the financial data for those institutions which had balanced set of non-missing 

data.  

Recommendations for Future Research 

Costs of higher education have been gaining attention from different parts of society 

especially in the context of access, affordability, and the labor market. With growing demand for 

higher education needing to fit in the knowledge economy and global competition and budget 

constraints faced by the policy makers amidst other social priorities, higher education is expected 
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to use resources efficiently. Concern for costs is so severe that even the federal government is 

working on developing a new postsecondary evaluation system that will bring more transparency 

to college costs for the public at large. Administration costs on campuses are sometimes 

considered a cost driver from the perspectives of the policy makers and in the general media. 

This research took a small step in understanding different factors and their relationships with 

administration costs.  However, administration can be considered a subsystem within a bigger 

system of multiple interrelated functions carried out on campuses to produce multiple outputs. 

Complex relationships among the inputs and outputs in a system of education that exist in 

an institution may warrant simultaneously examining cost and revenue variables on the input 

side and outcome variables on the output side. The adoption of performance-based funding 

models by different states indicate that policymakers expect to weigh not only traditional output 

measures like graduation and retention rates, but also input measures like costs to produce 

degrees. Further research can build upon a comprehensive model to include the output measures 

like graduation and retention rates, employment rates of the graduates, research dollars and input 

measures capturing different cost factors including administration costs and how these costs are 

financed by different revenue sources. This type of model can be estimated within a framework 

of simultaneous or structural equation modeling. 

Conclusions 

 Increasing costs of higher education have led the decision-makers to examine budget 

priorities and cost drivers on campuses including expenses of administrative functions. The most 

severe economic downturn since the war period that affected deeply different spheres of the 

society was examined in the study along with other revenue and cost factors to determine how 

Administration costs were influenced by these factors on different types of post-secondary 
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institutions, especially compared to Instructional costs.  This study found Administration costs 

rose in the past decades, at a much higher rate than the Instruction costs.  However, economies of 

scale were indicated by the panel regression analysis. The study found significant positive effects 

of major revenue sources on Administration and Instructional costs. In addition, some cost 

variables were found to have mixed effects on Administration costs and Instructional costs. The 

magnitudes of the effects were different for different types of institutions. Different groups of 

full-time and part-time staff in the categories of faculty, executive, and clerical staff had different 

effects on Administration costs. Although the descriptive trends showed a decline in 

Administration costs during the recession over short-term horizon, fixed effect analysis of 23 

year panel data did not show such decline. The results from the study highlighted the importance 

of complexity in institutional resource allocations. 
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