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ABSTRACT 

The state support for public research universities has been volatile and has decreased 
to levels lower than before the downturn. Institutions adopt other sources of funding, 
but do these sources ensure financial health? This study assesses the financial security 
of public research universities and examines the relationship between strategies of 
funding and financial success. The results show that about 39.33% of the public 
research universities examined were financially unhealthy. The results also found 
state and local appropriations and institution endowments to be significantly 
associated with institutional financial health. The implications for policymakers and 
institutional leaders are discussed. 
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Institutions of higher learning in the United States have long depended on funding 
from state and federal governments. Several scholars have conducted analysis of the 
trends in state support for public higher education and have found that funding for 
these institutions has become more volatile and now is mostly in decline (Delaney & 
Doyle, 2018b; Long, 2016; Noll, 2010; Tandberg, 2008; Zumeta, 2004, 2018). As 
such, some institutions have raised concerns about their current financial situation, 
enrollment, and other cost-related issues.  
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The problem is not that institutions of higher learning have abandoned their 
responsibility to contribute to the benefits of the nation. In fact, public higher 
education institutions serve as anchors of sustainability and growth in regions they 
are located (American Academy of Arts & Sciences [AAAS], 2015b, 2016). Public 
higher education institutions have continued to serve the nation’s interests through 
research, discovery, and innovation, yielding immeasurable benefits by improving 
physical health, enhancing the economy, and improving life in general (AAAS, 
2015b, 2016; Valero & Van Reenen, 2019). 

Decreased funding during recession can be problematic, but ongoing 
volatility in state funding is also a serious issue. While some scholars have linked 
such unpredictability to economic hardships in particular states (e.g., Delaney & 
Doyle, 2007, 2011, 2018a; Doyle, Dziesinski, & Delaney, 2018; Hovey, 1999; State 
Higher Education Executive Officers [SHEEO], 2017; Tandberg & Ness, 2011), 
others have highlighted a legislatively held perception that higher education has the 
potential to generate additional income from other sources such as tuition and fees, 
philanthropy, and patents (AAAS, 2015a;  Callan, 2002; Delaney & Doyle, 2007, 
2011).In the improved economic times following a recession, states generally do not 
fully return funding back to its pre-cut level, and, if they do, they do so at a slow pace 
(Doyle & Delaney, 2007, 2011; SHEEO, 2018; Zumeta, 2018). It takes time for 
schools to recover after cuts, and during this time they often experience fluctuations 
in funding from state governments. Such a lack of certainty in state support makes 
planning difficult because schools cannot properly plan around state appropriations. 

In addition to the decline in state support, some policymakers have instituted 
policies such as performance funding, tax rules, caps on tuition increases, and 
government budget guidelines that also influence the funding allocated to public 
higher education and institutional autonomy. For instance, some research universities 
have been shifting their financial planning from long term to short term in response 
to the increased unpredictability in appropriations (Delaney & Doyle, 2018; Doyle et 
al., 2018; Tandberg, 2008). This shift in financial planning has reduced those 
institutions’ ability to meet the increasing public demand for a quality education for 
an ever-increasing population (Doyle & Delaney, 2011). Other unintended 
consequences resulting from these policies include increased tuition and fees, more 
selective enrollment, a decline in the purchasing power of financial aid, lower 
completion rates, and reduced faculty remuneration (Delaney & Doyle, 2018a; Doyle 
et al., 2018; Ehrenberg, 2006; Koshal & Koshal, 2000).   

Some schools have implemented cost savings and efficiency measures such 
as reducing administrative layers, sharing faculty and services, encouraging system-
wide collaboration (AAAS, 2016), and increasing tuition and fees in order to garner 
greater financial support (Weerts & Ronca, 2006). Given that funding from such 
sources cannot generate adequate sums, it has been argued that public institutions of 
higher education must increasingly rely on alternative sources of funding (Cheslock 
& Gianneschi, 2008; Noll, 2010), leading them to actively pursue donations from 
alternative sources (AAAS, 2015b; Cheslock & Gianneschi, 2008). These sources 
include the commercialization of intellectual property, adoption of alternative pricing 
strategies, provision of auxiliary services, and pursuit of endowments and charitable 
giving, as well as collaborations with other research organizations. However, it is 
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unclear the extent to which these alternative sources of funding actually support 
university operations and whether they contribute to overall financial health. Studies 
examining the nexus between financial support for public higher education and 
financial health are limited. 

The purpose of this research was to assess the outcomes of institutions that 
have diversified their funding sources. Specifically, this work examined: (a) the 
financial health of very highly ranked public research universities and (b) the 
association between strategies of alternative funding and institutional financial health. 
Public research universities are institutions of higher education “that receive a portion 
of their higher funding from state and local appropriations, educate undergraduate 
and graduate students, [and] are Carnegie-classified as very high and high research 
activity universities” (AAAS, 2016, p. 4). 

Given the contribution of public higher education in general and research 
institutions in particular, adequate funding is a general social good. However, actual 
appropriations for public higher education institutions have been volatile and are in 
decline. Therefore, an analysis of the financial condition of public research 
universities is crucial to addressing the funding pressure they are facing. This study 
offers a deeper understanding of the financial condition and prospects of research 
institutions, which is a necessary component in making informed policy decisions and 
preparing for future financial distress. Financial analyses are common in the business 
world but infrequent in higher education (Roden, 1991). This analysis contributes to 
the literature on the financial condition of public universities, especially in this era of 
volatile and uncertain state support. This examination also evaluates how strategies 
of alternative funding contribute to institutional financial health and the prospect of 
future funding that these schools require to achieve their mission. 

 
FINANCIAL HEALTH OF INSTITUTIONS OF HIGHER EDUCATION 
 

Uncertainty in state support for public universities (Tahey et al., 2002, 2010) and the 
spiraling cost of equipment and resources (Dickmeyer & Hughes, 1979) have resulted 
in the need to identify, enhance, and manage alternative sources of revenue apart from 
government appropriations. Dickmeyer and Hughes (1979) developed a conceptual 
framework for assessing the financial condition of public universities, determining 
that it depends on two main factors: (a) the school’s basic financial structure and (b) 
changes in the environment such as inflation and declining support from major 
funding sources. These researchers used a combination of several ratios to measure 
financial health, concluding that it was possible to monitor an institution’s financial 
condition, that financial analysis is essential in making informed policy decisions, 
and that there is no single measure of institutional financial health. Similarly, Jenny 
and Minter (1993) and Cirtin and Lightfoot (1996) stressed the importance of 
examining the financial health of universities, stating that it is crucial, not only for 
financial reporting, but also for understanding institutional conditions.  

Most studies, however, have focused on analyzing the financial ratios of 
private rather than public institutions (Tahey  et al., 1999). In 2002, Tahey, Prager, 
McCarthy, and Seally expanded the common application of the composite financial 
index (CFI) to public institutions of higher education. Tahey  et al. (2002) suggested 
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two ways of improving this measure of institutional financial health. First, they 
suggested averaging ratios over years (at least five), especially for strategic purposes. 
Second, they recommended analyzing financial ratios alongside other factors for a 
longer period to reflect the true financial condition of the institution. Goldstein (2014) 
added that only peer institutions should be compared across years to allow for proper 
comparison. 

The present research only considers public research universities. Tahey , Prager, 
McCarthy, and Seally (2010) argued that if done correctly, an analysis of financial 
ratios offers several benefits to this group. First, examining financial health using 
limited ratios can improve the financial health of colleges and universities. Second, 
the use of ratios to simplify complex financial statements can assist stakeholders who 
are not accountants with understanding the financial health of their institution.  
 
Strategies for Revenue Diversification and Financial Health 
 
As reported in the Delta Cost Project, American universities receive revenue from a 
number of sources (Desrochers & Hurlburt, 2016), including commercializing 
intellectual property, adjusting pricing strategies, offering auxiliary services, seeking 
out endowments and charitable giving, and collaborating with other research 
organizations. Below is a brief description of each.  
 
Commercialization of Intellectual Property 
 
Many American institutions of higher education have expanded their funding base 
through the commercialization of intellectual property via patents, technology 
transfer, and spinoffs from startup companies. In 2015, it was approximated that the 
United States’ new and existing licensed products from public universities generated 
over $28.7 billion dollars in net product sales (Association of University Technology 
Managers, 2015). In the same year, the number of patents issued grew by 15%, 
startups increased by 12%, and 879 new products appeared on the market. Although 
technology transfer and intellectual property have the potential to generate additional 
revenue, in aggregate, the total amount collected from licensing was insubstantial and 
provided little to no significant benefit to most universities (Hearn, 2003; Stewart, 
2008 ). Moreover, it is not clear whether this funding source contributed in any way 
to institutional financial health overall, as to date no study has examined this 
relationship.  
 
Pricing Initiatives 
 
Tuition and fees have always served as a fallback when institutions are faced with 
financial constraints (Carlson & Laderman, 2016; Desrochers & Hurlburt, 2016; 
Leslie et al., 2012; State of Higher Education Finance [SHEF], 2017, 2018; Teixeira 
& Koryakina, 2013; Webb, 2015; Zumeta, 2018).  Indeed, revenue from tuition and 
fees has risen to where it averages more than half the core education expenditures at 
public research universities (Desrochers & Wellman, 2011). For instance, as reported 
by SHEF (2017), net tuition comprised 47.8% of the funding institutions received in 
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2016. The report also showed that public universities received approximately 38% of 
their total revenue in the form of government support, implying that the remaining 
percentage came from a variety of alternative sources. However, reliance on this 
revenue may not be possible in the future (Stewart, 2008). In addition, the question 
of how revenue from tuition and fees relates to an institution’s financial health has 
yet to be examined.  
 
Auxiliary Services 
 
Universities use auxiliary services such as vending, bookstores, dining amenities, 
facilities, and real estate to garner revenue. However, most of these are greatly 
affected by social, economic, political, and educational matters, and it is infrequent 
that they generate any significant income (Rullman, Strong, Farley, Keegan, & White, 
2008). Most of these enterprises are self-supporting, and surplus revenue is mainly 
reinvested in the operation of that service (Carey-Fletcher, 2014). Given the complex 
business climate of higher education, relying on revenue from auxiliary services has 
been found to be ineffective (Carey-Fletcher, 2014). Moreover, the question of how 
revenue from auxiliary services relates to institutional financial health has yet to be 
addressed.  
 
Endowment and Charitable Giving 
 
Public research universities have increasingly turned to charitable sources of income 
such as endowments, philanthropy, and alumni donations to generate additional 
revenue. Although funding from these sources is usually restricted, it is an attractive 
possibility in that it is income created and controlled by the institution itself with the 
aim of improving the quality of the educational programs and stabilizing expenditures 
(Weisbrod & Asch, 2010). On average, institutions have derived approximately 10% 
of their operating funds from endowments. However, the low return compared to 
invested capital has made it difficult for universities to adequately support their 
operations (AAAS, 2016b; NACUBO-Commonfund Study of Endowments [NCSE], 
2016; Weisbrod & Asch, 2010).   

Besides endowments, public institutions have increased their dependence on 
philanthropy and alumni as sources of funding. According to the Council for Aid to 
Education’s (2017) annual survey of charitable contributions to institutions of higher 
education, voluntary support of education increased to $41 billion dollars in 2016, a 
1.7% increase from $40.3 billion dollars in 2015. Despite there being a growth in this 
form of revenue, the majority of this funding is channeled into operations and not 
endowments. Moreover, the level of funding this revenue source can attract depends 
on the health of the economy and a few wealthy donors. This revenue from donors 
increases the associated risk, especially when sustainable levels of support are the 
concern (Stewart, 2008). As Johnstone (2004) described, this income is always 
limited, uneven, and slow to develop. In addition, it continues to be challenging to 
acquire.  
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Collaboration with External Parties 
 
Collaboration with external parties to obtain resources can take several forms, such 
as research, instruction (Hearn, 2006a, 2006b), the provision of services, use of an 
institution’s name (Hearn, 2003, 2006b), and internship programs (Thursby & 
Thursby, 2002). Research contracts and institutional collaboration with particular 
industries are the primary foci of these types of endeavors.  

Universities accept contracts for research projects as a way of diversifying 
their revenue stream. However, funding for public institutions from this source has 
fluctuated in line with economic recessions. Also, funding for research differs 
according to the institution’s ability to attract private companies and the government 
sector (Thomas, 2001). While some funding agencies have preferred to sponsor 
research in science-oriented institutions, others have opted to support applied research 
across more broad-based means. How funding from research relates to institutional 
financial health has not yet been academically examined. 

 
Other Determinants of Institutional Financial Health 
 
Several factors are likely to influence the financial health of institutions of higher 
learning. The present research focuses on the economic conditions of the state and 
the institution’s unique characteristics.  
 
State Economic Condition 
 
A state’s economic condition is likely to influence its level of investment in higher 
education. It also indicates future trends in the state’s financial condition, which are 
associated with the appropriations universities receive and their financial health 
(McLendon, Hearn, & Mokher, 2009). Three economic conditions are linked to the 
level of a state’s support for higher education: its (a) gross economic product, (b) 
amount of unemployment, and (c) level of educational attainment (McLendon et al., 
2009). Thus, it is these factors that have the most potential to influence an institution’s 
financial health. For example, studies by Lowry (2001), McLendon et al. (2009), and 
Tandberg (2010) demonstrated that high unemployment rates may be associated with 
less funding being allocated to public higher education because the state government 
may be anticipating a weaker economy; thus, the legislature may choose to reduce 
funding for state universities. Similarly, the proportion of college-age adults (i.e., 18 
to 24 years) enrolled in public universities may influence the level of funding 
allocated to higher education and the financial health of such institutions. While some 
studies have found that the number of college-age students( 18 to 24) enrolled may 
trigger a state to provide more support or maintain the same level of funding 
(Toutkoushian & Hollis, 1998), other research has argued that increases in the 
college-age population lead to a decrease in state support (Doyle, McLendon, & 
Hearn, 2010). Reduced support is likely to have a negative effect on an institution’s 
financial health.  

In response to reduced funding, institutions have also turned to increasing tuition 
for nonresident students (Camera, 2016). Studies have shown that tuition and fees for 



Higher Education Politics & Economics 

87 

international students have become a significant source of revenue for many 
universities, even beyond that of research grants (Stewart, 2008). For instance, in 
2014 and 2015, foreign students contributed approximately $36 billion dollars to the 
U.S. economy (Institute of International Education, 2016). However, a study by 
Stewart (2008) argued that relying on out-of-state tuition may not be possible in the 
future. In addition, it is not clear whether income from this source of revenue makes 
institutions more financially healthy.  
 
Institutional Characteristics 
 
Institutional characteristics such as membership in the Association of American 
Universities (AAU) may also help to determine an institution’s level of financial 
health. For instance, AAU schools are widely recognized as being among the best. 
They enroll and educate top students, invest more in research than their peers, and 
have highly qualified faculty who are likely to bring in competitive federal research 
grants (AAU, 2017). Given that success breeds success when it comes to philanthropy 
in higher education (Osili et al., 2013), it is assumed that institutions who are 
members of the AAU fare better financially than do non-members.  

In sum, all alternative sources of revenue are problematic in some ways, and 
more research is needed on their influence on institutional financial health. This study 
examines institutional financial health and the relationship between revenue 
diversification and financial wellbeing in American public institutions of higher 
learning. 

 
METHOD 

 
This study used publicly available data on 124 public research universities covering 
the years 2006 to 2015 (a total of 1,240 observations). This dataset was identified 
after deleting missing information for the primary independent variables. According 
to Indiana University Center for Postsecondary Research (n.d.)  public research 
universities have very high or high research activity. This study focused mainly on 
original parent institutions. As Ozan and Parra (2014) suggested, parent and branch 
institutions are grouped based on how they report their financial data. The time period 
included the most recent recession  of  2007 to 2009, and was long enough to allow 
the effects of and relationships among the study variables shown ( Tahey et al., 1999, 
2002,2005,2010 , 2010). A time lag of four years was factored into the model to allow 
for the effects of variation in the predictor and control variables. Except for the 
percentages and categorical variables, a natural logarithm of all other variables was 
computed to model a linear relationship, reduce sensitivity to institutional type, and 
simplify the interpretation. Data are described by state, institution, and year. A 
detailed description of each variable and the data source are presented in Table 1.  
 
Table 1 
Description of Variable and Sources     
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Variables in the Study 
 
The variables for this study comprised sources of revenue diversification as the 
independent variable, a dependent variable (institutional financial health measured by 
Composite financial index score and control variables related to institutional 
performance and environment. 
 
Dependent Variable 
 
Composite financial index score. The CFI served as the dependent variable. Several 
previous studies (Goldstein, 2014; Tahey et al., 1999,2005, 2010) have suggested that 
the CFI is the preferred tool for examining the financial health of institutions of higher 
education. The index was developed by weighting the four principal ratios useful in 
determining the financial condition of an institution over time ( Tahey et al., 2005, 
2010). These four ratios are primary reserve, viability, return on net assets, and net 
operating revenue.  

The primary reserve ratio, expressed as expendable net assets divided by 
total expenses (both operating and non-operating), demonstrates the sufficiency of 
resources and their flexibility. The viability ratio is articulated as expendable net 
assets divided by long-term debt. This ratio indicates the potential of an institution to 
repay its total debt through reserves. The return on net asset ratio is the change in net 
assets/position divided by the beginning net assets/position. This ratio indicates 
whether an institution is better off financially in the current or previous year. Finally, 
the net operating/unrestricted revenues ratio is denoted as income (or loss) divided by 
operating and non-operating revenues. The net unrestricted ratio explains whether an 
institution is operating within its available resources.  
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Since there is no set way to define the CFI for public universities (SHEEO, 
2018), different institutions and systems have constructed different component CFI 
ratios, depending on their individual circumstances. For this study, the CFI was 
constructed as follows. First, the four core ratios stated above were computed (i.e., 
primary reserve, viability, return on net assets, and net operating ratios). Second, the 
four ratios were converted into strength factors using a standard scale, as shown in 
Table 2, Column 2.  The strength factor for primary reserve was obtained by dividing 
the primary reserve ratio by 0.133. Similarly, the net operating revenue ratios was 
divided by 0.133 to obtain the strength factor for net operating revenue. The return 
on assets ratio was divided by 0.02 and the viability ratio by 0.417 to obtain their 
strength factors. Computing the strength factors allowed the four ratios, computed on 
different bases, to be combined into a single CFI (; Tahey et al., 2005, 2010). Third, 
the converted strength factors were multiplied by a corresponding weighting factor to 
obtain the weights, as shown in Table 2, Column 3. The primary reserve was 
multiplied by a weight of 35%, the net operating revenue by a weight of 10%, return 
on net assets by a weight of 20%, and viability by a weight of 35%. The weights were 
used to address the differences among the ratios that might impact institutions 
differently. Finally, the four weighted values were combined to obtain the CFI, which 
was the dependent variable for the current study.  
 
Table 2  
Summary of Composite Financial Index Analysis 

 
 
According to Tahey et al. (2010), the CFI score is a 10-point scale where 

scores below 3 indicate financial stress and scores 3 and higher mean that the 
institution is financially healthy and can invest in new programs and activities. For 
the present study, two categories were used to measure the financial health of the 
public research universities examined. CFI scores of three and below were 
categorized as financially unhealthy and coded with a 0, and CFI scores higher than 
3 were categorized as financially healthy and coded with a 1. 
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Independent Variables 
 
Revenue sources for public research universities. For this study, the main sources of 
revenue for public research universities were aggregated into five mutually exclusive 
categories, which became the independent variables. These included: (a) net tuition, 
which consisted of the amount of money received from students after excluding 
institutional student aid; (b) government funds, which represented the amount of 
funds received from state and local government agencies (excluding research grant 
dollars); (c) research, which was funding received from private and corporate sources 
as well as state, local, and federal funding in the form of grants and contracts 
specifically meant for research; (d) endowment income, which indicated investment 
income from trusts held by others on behalf of the university and funds related to the 
endowment; and (e) private and auxiliary income, which represented income received 
from auxiliary enterprise operations such as residence halls, food services, athletics, 
and hospitals, as well as revenue from private or public sources for non-research 
services rendered (adjusted from Desrochers & Hurlburt, 2014). All monetary 
amounts were adjusted using the 2015 Consumer Price Index. Data for these variables 
were extracted from the Delta Cost Project Database. 
 
Control Variables 
 
The economic variables of the state’s Gross Domestic Product [GDP], unemployment 
rate, percentage of 18 to 24-year-olds enrolled in higher education, percentage of out 
of state enrollment, overall student enrollment, and personal per capita income were 
included in the model to capture the economic factors influencing financial support 
for public higher education and institutions’ financial health.  Data for these variables 
were retrieved from various sources. For instance, data on the state’s GDP were 
retrieved from the Bureau of Economic Analysis. Data on the unemployment rate 
were obtained from the Bureau of Labor Statistics, and the percentages of college-
age population attending university were retrieved from the US Census Bureau. Data-
on-out of state enrollment as a percentage of total student enrolment were computed 
from the Delta Cost Project Database.  

Finally, a control variable for membership in the AAU was included in the 
model. AAU member institutions are considered prestigious and selective 
(Wolszczak‐Derlacz & Parteka, 2011) and, therefore, have a greater ability to fund 
most of their operations through fundraising and research (AAU, 2015). Table 3 
presents a summary of the descriptive statistics for the variables used in this study. 

 
Table 3  
Descriptive Statistics for Variables in the 50 states and 124 Public Research 
Institutions in the Analysis, 2006 and 2015 (standard deviation in parentheses) 
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Analytical Model 
 
A set of panel data using a conditional fixed effects logit model was employed in this 
analysis. Previous research has suggested using a fixed effects logit model for panel 
data analyses with binary outcome variables (e.g., Allison, 2005, 2009; Chamberlain, 
1980; Stammann, Heiss, & McFadden, 2016). This model was preferred because it 
allowed for an estimation of variation within institutions over time, and helped control 
for potential confounding effects of unobserved time-invariant variables (Allison, 
2005, 2009; Allison & Waterman, 2002; Chamberlain, 1980; Greene, 2004, 2005). 
The fixed effects logit specification was modeled as follows: 
 

𝑓"𝑦!",𝛽, 𝛼!' = 𝑝!"
$!"(1 − 𝑝!")%&$!"	, 𝑖 = 1,… . . 𝑁; 𝑡 = 1,…… . 𝑇. 

with		𝑝!" = 𝑃𝑟	"𝑦!" = 18	𝑥!",𝛼!,𝛽' =
%

%()*+(&-!&*!	#.)
	;      𝑦!" = 1[𝛼! + 𝑥!"	𝛽 +

	𝜀!" > 0] 
 
where 𝑦!"	is the discrete dependent variable in binary, such that 𝑦!"	= 1 if an institution 
is financially healthy and 𝑦!"	= 0 if it is below the threshold for financial health (i.e., 
is not financially healthy). Since 𝑦!", is expected to vary over time, institutions without 
varying 𝑦!" values did not contribute to the estimation of the fixed effects logit model 
and were dropped from the analysis without affecting the estimator of the structural 
parameters (for greater detail refer to Chamberlain, 1980 and Stammann et al., 2016). 
The 𝛽 variable is the (M x 1) parameter vector of the M predictor	𝑥!", and 𝜀!" is the 
logistically distributed error term, 𝑖 =,… . . 𝑁, (institutions) and 𝑡 = 1,… . . 𝑇, (time 
periods). The parameter 𝛼!  represents the combined effects of all unobserved 
regressors constant over time. In the current study, 𝛼! is treated as a fixed effect. 

Previous researchers who have used fixed effects logistics models have 
suggested including a conditional maximum likelihood technique to the condition 𝛼! 
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parameters out of the likelihood function (Allison, 2009; Chamberlain, 1980; Greene, 
2004). Alison (2005, 2009) and Chamberlain (1980) argued for conditioning the 
likelihood function to the total number of observations (e.g., 10 years) for each 
institution. In a fixed effects logistics model, conditional likelihood eliminates 
“incidental parameters bias” (Chamberlain, 1980, p. 227), which can be severe, 
especially when the number of repeated measurements per individual is small (for 
greater detail, refer to Allison, 2012 and Greene, 2004). In this case, sample size is 
not an issue.  

Diagnostic tests of assumptions related to fixed effects logic were conducted. 
First, the specification test was conducted using the linktest (a STATA command), 
which showed that all predictors were statistically significant (i.e., all p-values < 
0.006), indicating that the variables chosen were meaningful. Also, the Hausman 
specification test was conducted to determine which of the two models, fixed effects 
or random effects, provided a better specification for the model in the study (Torres-
Reyna, 2007). The Hausman test was statistically significant (χ2 (10) = 2798, p = 
0.0013), showing that the fixed effects model was preferred for this analysis. A 
multicollinearity test was computed, and no collinearity was found among the 
predictors. A test of individual coefficients was conducted, indicating that the 
assumption of maximum likelihood estimators held (i.e., the assumptions estimates 
produced by the logit were distributed asymptotically and normally with p = .01). 
 

RESULTS AND DISCUSSION 
 

The CFI descriptive statistics showed that 39.33% of public research universities in 
the study were financially unhealthy, but the majority of public research universities 
(60.67%) were financially healthy. The results shown in Figure 1 illustrate that the 
financial health of public research universities has been volatile. In 2010, the mean 
composite finance index for these institutions dropped to 2.8, which is considered 
weak. This drop could have been due to the  crisis of 2008 which brought impacts in 
2010. Although the CFI values later became strong (above 4 between 2011 and 2014), 
they dropped again from 4.5 to 3.1 in 2015, which is at the threshold. This fluctuation 
in the financial health of public research universities parallels the findings of earlier 
studies that found state support for public institutions in the recent past to be volatile 
and mainly in decline (Delaney & Doyle, 2018; Long, 2016; Tandberg, 2008). This 
finding suggests that public research universities need further financial support to 
achieve their multiple missions.   
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Figure 1. Graphical Representation of the Composite Financial Index for 
Public Research Universities from 2006 to 2015. 

 
Table 4 presents the findings of the fixed effects logistic regression of the funding 

strategies available to research institutions and their related financial health. Out of 
the five sources of funding upon which institutions depend, only two sources, funding 
from state and local appropriations and endowments, were statistically significantly 
associated with institutional financial health. Specifically, a unit change in state and 
local appropriation was associated with an approximately 0.1% decrease in 
institutional financial health (Exp (B) = 0.999, p = 0.026). These findings were as 
expected and confirm the important contributions of state and local support for 
research universities. As noted in previous research, state and local support for higher 
education dropped more than 25% in the 2008 fiscal year (SHEEO, 2018). It has taken 
longer for public universities to recover from the recent recession (AAAS, 2015a; 
Delaney & Doyle, 2011; Doyle & Delaney, 2009; SHEF, 2017; Zumeta, 2018). Even 
though state spending on higher education has generally inclined upward, most public 
institutions cannot celebrate (Kelderman, 2018) because funding is still below pre-
recession levels even as the economy has improved. Also, states tend not to restore 
funding to pre-cut levels as quickly as they have in recent cycles (or at all) (Delaney 
& Doyle, 2007, 2011). The slow growth in state support for public higher education 
indicates either a lack of capacity or an absence of will. As a result, universities are 
weathering the shrinking government support by diversifying, and diversifying has 
not improved institutions’ financial health. Only one form of diversification was 
found to be significant. 

 
Table 4  
Results of Conditional Fixed Effects Logistic Analysis of Strategies of Funding 
Available to Institutions and Institutional Financial Health from 2006 to 2015 
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This finding has substantial implications for policymakers who need to ensure 
consistency in state and local support for research universities. Legislators may 
consider enacting policies to support reserves for public research institutions. 
Moreover, institutional leaders should develop long-term financial strategies 
(especially in the current era characterized by slow economic recovery) and means of 
achieving minimal dependence on income derived from available sources of funding. 
Institutions must strategize for volatility and low funding as the new normal. 

The results show that a one-unit increase in funding from endowment was likely 
to increase the financial health of an institution (Exp (B) = 1.001, p = 0.022). Reports 
from the AAAS (2016) and NCSE (2016) showed  that approximately 10% of 
schools’ operating budgets were financed from endowments. Funds from endowment 
is still a very small revenue stream.  Research has also shown both the number of 
offerings and overall size of endowment have grown despite the low returns (NCSE, 
2014, 2017). This type of income is attractive because it is created and controlled by 
the institutions themselves, with the aim of improving the quality of educational 
programs and stabilizing revenue (Weisbrod & Asch, 2010). The results suggest a 
need for institutions to invest more in developing endowment funds in order to 
improve financial health, further improve the services provided (e.g., education and 
research), and maintain the quality of the services offered (Weisbrod & Asch, 2010).  

The remaining three strategies for obtaining funding were net tuition and fees 
(Exp (B) = 0.999, p = 0.926), research funding (Exp (B) = 1.001, p = 0.425), and 
auxiliary and other services (Exp (B) = 1.000 , p = 0.188). None were significantly 
associated with institutional financial health. Previous studies have also shown that 
these sources of funding are not sustainable (AAAS, 2016; Rullman et al., 2008). For 
instance, funding from auxiliary services and other sources have a minimal effect on 
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institutional revenue and thus cannot improve institutional financial health (Carey-
Fletcher, 2014). These findings have significant implications for policymakers and 
institutional leaders as not all strategies of diversifying revenue have the potential to 
make public research institutions financially healthy. Thus, institutions need financial 
support to achieve their core responsibilities, as well as to address the public’s 
demands such as education, health, and security. This study further suggests that 
institutional leaders may need to conduct a rigorous cost analysis before investing in 
any strategy of revenue generation. 

The four control variables were state per capita income, percentage of the 
population attending college, percentage of out-of-state enrollment, and membership 
in the AAU. All were significantly associated with institutional financial health. A 
one-unit increase in state per capita income was associated with a 0.1% increase in 
institutional financial health (Exp (B) = 0.999, p = 0.020). This finding confirms those 
of earlier research that funding for higher education depends on the state’s gross 
economic condition, which also influences institutional financial health (McLendon 
et al., 2009). The finding that a one-unit increase in the percentage of the college-age 
population (i.e., 18 to 24 years) attending university was associated with a 3.7% 
reduction in the odds of institutional financial health (Exp (B) = 0.963, p = 0.001) 
confirms the findings by Doyle (2010) and Doyle et al. (2010) that an increase in 
college attendance is associated with a decrease in state support, which may further 
negatively influence the financial health of these institutions. The results show that 
institutions with higher percentages of out-of-state student enrollment were over two 
times more likely to be financially healthy (Exp (B) = 2.099, p = 0.05). These findings 
are in line with current trends, especially at state flagship institutions that are 
increasing out-of-state enrollment to offset state budget cuts (Powell, 2016). Out-of-
state students pay double or more compared to their in-state peers, and that is extra 
revenue that schools can use to finance their operations. 

Institutions that were members of the AAU were over five times more likely to 
be financially healthy (Exp (B) = 5.451, p = 0.001). Prestige is associated with 
financial health. The other control variables such as state unemployment rate, total 
student enrollment, and per capita personal income were not significantly associated 
with institutional financial health. 

The by-year coefficients were compared to that of 2006. The years 2010, 2011, 
and 2012 were statistically significant. In particular, the economic conditions in 2010 
were associated with about a 50% reduction in institutional financial health. In 2011 
and 2012, institutional financial health increased by 72% and 53% respectively. The 
rest of the years were not significantly associated with institutional financial health. 
If all factors were held constant, institutions were most likely to be financially 
unhealthy in the later years.  
 
Limitations and Suggestions for Future Research 
 
This study focused only on very high and high research activity schools, which limits 
generalizing the findings to other public institutions of higher education. Given the 
consistency of the decline in state support, a fruitful area for future research would be 
to conduct a similar study using multiple institutions in order to test whether the 
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outcomes of diversification vary by institutional type. For example, auxiliary services 
may be more effective at teaching institutions than at research universities. Also, a 
closer analysis of financial health could be done at an institutional level to see how 
the four ratios for calculating composite financial health vary by school. 

The review of literature suggested that apart from the CFI used in this study as a 
measure of financial health, several other determinants of institutional financial health 
exist and have the potential to influence the financial health of institutions (Estermann 
& Pruvot, 2011). These determinants include management structure (Johnstone, 
2002), costs (Stewart,2008), autonomy (Chiang, 2004; Kohtamäki, 2009), and policy 
regulations (Stachowiak-Kudła & Kudla, 2017). Future work, therefore, should 
broaden the measure of financial health to include these factors. 

The economic impact of the coronavirus (COVID-19) on higher education 
institutions globally is quite significant. Most activities have come to a standstill and 
many institutions closed completely. State funding for higher education institutions 
could severely be affected due to competing demands from other sectors such as 
healthcare, agriculture, and business (Tamrat & Teferra, 2020). Also, the COVID-19-
induced recession is likely to have a severe and long-term effect on institutional 
financial health. Moreover, institutions are likely to suffer from financial uncertainty. 
Future studies could consider examining the financial health of various higher 
education institutions after the COVID-19-induced recession. 
 

CONCLUSION 
 
This study examined the financial health of public research universities and how it 
relates to the strategies employed to source alternative funding. On average, the 
financial health of the schools studied was volatile, though most of the institutions 
were financially healthy (60.67%).  Considering these were all research universities, 
often considered top institutions, the finding that 39% are unhealthy is disturbing. 
This result suggests that public research universities need outside support to achieve 
their public goals.  

Increasing endowments is a slow but effective way to improve institutional 
financial health. The results also show that, except for endowment funding, other 
ways of generating additional income were not solutions to attaining institutional 
financial health, merely ways to financially survive. Considering the effort expended 
for some of these activities, the revenue and expenses from auxiliary sources need to 
be more carefully examined for long-term cost-effectiveness. Furthermore, tuition is 
often the preferred solution when state appropriations decrease. Thus, it is important 
for institutions to see tuition as a temporary solution rather than a long-term path to 
financial health.   

Apart from funding-related factors, other elements such as state GDP, percentage 
of the college-age population attending university, percentage of out-of-state 
enrollment, and whether an institution is a member of the AAU may also significantly 
affect institutional financial health.  Factors such as the employment rate may be used 
as a warning signal of future state funding reductions, or at least volatility. More 
research is needed at the individual institutional level to explore these economic 



Higher Education Politics & Economics 

97 

indicators. Cross-institutional entities should also be able to use these economic 
indicators.  

These finding have implications for decision making in response to declining 
state support for public higher education. For example, school leaders may need to 
develop ways to create reserves for volatile years and generate revenue through long-
term strategic planning. Moreover, institutional leaders may consider conducting 
rigorous cost analyses to determine the viability of their projects and activities before 
engaging in any form of revenue diversification. Short-term revenue may facilitate 
survival but will also require significant effort for minimal gain. Most importantly, 
the results of this study suggest the need for continued public funding of higher 
education, greater stability in state funding, and long-term endowment growth.  
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