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Abstract
This paper investigates the determinants of college value. For the purposes of this study,
college value is measured by college rank. This study aims to find out which
determinants are most significant and whether sustainability impacts college rank. In
order to test the different variables, an ordinary least squares regression technique and a
negative binomial count model were used. Results from the regressions indicate that the
constant, the year, the academic reputation score, the student selectivity rank, the faculty
resources rank, the graduation and retention rank, the alumni giving rank, the financial
resources rank, and the endowment per student are the most significant determinants of
college rank. Sustainability appears to be insignificant.
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CHAPTER I
INTRODUCTION
Since the late 1960s, there has been a growing interest in and awareness of
environmental issues and, as a result, a growing demand for change.1 Change has
appeared in many forms, including eco-labeling, or environmental labeling.2 There are
many benefits of eco-labeling, which will be discussed later. This study will specifically
examine Leadership in Energy and Environmental Design (LEED) eco-labels, labels
that are awarded to sustainable buildings.3 It will then examine the value that LEEDcertification brings to colleges.
To measure college value, this study will use college rankings. There are many
different college rankings guides, one of them being the U.S. News and World Report.
This study will use the U.S. News and World Report’s rankings for the top 50 U.S.
liberal arts colleges to answer the following questions. Which determinants of college
rank are most significant? Does greenness impact college rankings?
To answer these questions, a number of variables will be examined. College
rank will be the dependent variable and will be tested against variables that fall into the
1

Ibon Galarraga Gallastegui, “The Use of Eco-Labels: A Review of the Literature,” European
Environment 12, (2002): 316.
2

Ibid.

3

United States Green Building Council, available at http://www.usgbc.org/ (accessed Dec. 6,

2011).

1

2
following categories: endowment, leadership, reputation, competitiveness, cost and
financial aid, academic support, ease of completion, and greenness. Greenness will be
proxied by the overall sustainability report card grade and the presence of LEEDcertified buildings.
Previous studies have looked at factors that influence collegiate rank; however,
none have examined overall sustainability or LEED-certification as potential
determinants of college rankings. If the findings are significant, this study could impact
the decisions by colleges to implement green policies and pursue LEED-certification for
building projects. It is especially pertinent to Colorado College at this time, as
Colorado College is in the process of constructing a new gymnasium.
The goal of this study is to find out which determinants of college rank are most
significant. In addition, this study aims to find out whether sustainability and LEEDcertification enhance a college’s ranking. Chapter II will begin by discussing the
academic literature concerning eco-labeling, specifically its history, objectives and
applications. Chapter III will then review the theories pertaining to the value of college.
Chapter IV will follow by describing the data set and the empirical models that will be
used to test the hypothesis. Finally, Chapter V will discuss the results from the
regression analyses of the empirical models, as well as any conclusions that may be
drawn. This study will end with suggestions for future research and the implications of
the findings.

CHAPTER II
LITERATURE REVIEW
The purpose of this chapter is to review the academic literature on eco-labeling
and its implications for producers, consumers, and the environment. In particular, this
chapter will examine higher education institutions and the value they obtain from
constructing Leadership in Energy and Environmental Design (LEED) certified
buildings. It will begin by summarizing the history and objectives of eco-labeling, and
will continue by examining the potential benefits and flaws of eco-labeling. In order to
analyze eco-labeling’s benefits and flaws, this chapter will look at both the markets that
utilize eco-labels and the certification processes for obtaining such labels. Finally, this
chapter will discuss LEED certification, its costs and benefits, and the value it could
bring to universities and colleges.
Eco-Labeling: History and Objectives
Environmental awareness, which has been growing since the late 1960s, has
raised many environmental concerns.1 Such concerns have inspired changes in the form
of green taxes, strict bans, regulations, and eco-labels.2 Also known as environmental

1

Ibon Galarraga Gallastegui, “The Use of Eco-Labels: A Review of the Literature,” European
Environment 12, (2002): 316
2

Ibid.

3

4
labels, eco-labels inform customers of a product’s environmental performance.3 The
desired outcome is that consumers will demand more sustainable products and that
suppliers will subsequently adopt stricter environmental standards.4 In fact, some
studies suggest that there is a growing market for eco-labels due to a willingness-to-pay
premium for environmentally friendly goods.5
The first eco-label, Blue Angel, was created in 1978 in Germany.6 Eleven years
later, in 1989, three new eco-labels surfaced: Green Seal in the United States, Nordic
Swan in Norway, and Eco-mark in Japan.7 Blue Angel, Green Seal, Nordic Swan, and
Eco-mark, like many eco-labels that followed, were designed to mark products and
services that have met high environmental, health and/or social standards.8 With these
labels gaining popularity, others emerged. In 1992, the EU established the EU EcoLabel and mandated Member States to form assessment bodies such as the UK EcoLabelling Board (which no longer exists).9 Since then, the number of eco-labels has
skyrocketed to 426, now appearing in at least 246 countries.10 Ecolabelindex.com, the

3

“Eco-Labelling: Life-Cycle Asessment in Action,” Royal Society of Chemistry (1998): 1; Franz
Fuerst and Patrick McAllister, “The Impact of Energy Performance Certificates on the Rental and Capital
Values of Commercial Property Assets,” Energy Policy 39 (2011): 6609; Gallastegui, 316.
4

Gallastegui, 316.

5

Franz Fuerst and Patrick McAllister, “The Impact …” 6613.

6

The Blue Angel, http://www.blauer-engel.de/en/index.php (accessed Dec. 4, 2011);

7

Green Seal, http://www.greenseal.org/AboutGreenSeal.aspx (accessed Dec. 4,
2011); Nordic Ecolabelling, http://www.nordic-ecolabel.org/ (accessed Dec. 4, 2011); Eco Mark,
http://www.ecomark.jp/english/ecomark.html (accessed Dec. 4, 2011).
8

Ibid., The Blue Angel.

9

“Eco-Labelling…” 2-5.

10

Eco-Label Index, http://www.ecolabelindex.com/ (accessed Dec. 4, 2011).
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largest global directory of eco-labels and certification schemes, currently keeps track of
the 426 different eco-labels which exist in 25 industry sectors.11 Among the markets
that utilize eco-labels are food and agriculture, consumer electronics, textile, and
building markets.12 This chapter will examine literature regarding eco-labels and these
markets, along with the array of different certification processes for obtaining such
labels.
Markets and Certification
The certification process and standards for obtaining eco-labels vary amongst
countries and certifiers.13 This can sometimes make it difficult to truly compare
products, and instead creates confusion for consumers.14 “Before the implementation of
the National Organic Program by the United States Department of Agriculture
(USDA),” for example, no common certification standards existed for labeling organic
produce between U.S. states.15 Thus, the meaning of the organic label meaning varied
state-to-state, making it hard for consumers to know the difference. Likewise there is
also a possibility that eco-labeling claims are false. The Royal Society of Chemistry
notes that, in the past, some aerosol propellants were labeled ‘environmentally friendly’

11

Ibid.

12

Dan Vermeer and Alexandra Michalko, “Defining Green: Understanding Certification and
Ecolabel Success in the Field and in the Market,” EDGE Center for Energy, Development and the Global
Environment Interim Report (2010): 30-55.
13

Maria L. Loureiro and Justus Lotade, “Do Fair Trade and Eco-Labels in Coffee Wake Up the
Consumer Conscience?,” Ecological Economics 53 (2005): 131.
14

Gallastegui, 324.

15

Loureiro and Lotade, 131.
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for switching from CFCs to propane/butane.16 The switch to propane/butane, however,
did not reflect a switch towards an environmentally friendly substance, but rather a
switch to another environmentally harmful substance. Despite these flaws, eco-labels
generally have positive connotations. Eco-labels, for example, can increase consumer
and supplier environmental awareness.17 They can also create trusted and recognizable
signals of a product’s environmental quality, making it easier for consumers to make
environmental purchases.18 Additionally, eco-labels can enhance a supplier’s image
and positively impact sales.19 These claims will be examined by looking at specific
products that make use of eco-labels.
Food and Agriculture
The food and agriculture market has seen a growing demand for and supply of
eco-labeled goods for several reasons; social and environmental concerns, and high
sales premiums for environmental products. In a study on demand for organic products
in U.S. farmers’ markets, Amy Kremen, Catherine Greene, and Jim Hanson find several
trends. According to managers of farmers’ markets, demand for organic products is
highest amongst customers concerned with social and environmental issues.20
Additionally, the study indicates that demand for organic products is influenced by the
“high product quality, access to specialty crop varieties, and excellent customer service”
16

“Eco-Labelling…” 2.

17

Gallastegui, 316.

18

Ibid.

19

Ibid.

20

Amy Kremen, Catherine Greene, and Jim Hanson, “Organic Produce, Price Premiums, and
Eco-Labeling in U.S. Farmers’ Markets,” Economic Research Service, USDA. 6.
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offered by organic farmers.21 In response to this growing demand, some farmers have
moved towards organic practices.22 Before farmers can sell ‘organic’ products,
however, they must meet certain criteria and standards.
In 1990, national standards for ‘organic’ products were established through the
Organic Foods Production Act.23 Depending upon the percentage of organic ingredients
in a product, organic labels are classified as “100 percent organic,” “organic,” or “made
with organic ingredients.”24 Products made of less than 70 percent organic ingredients,
on the other hand, cannot be labeled ‘organic’.25 Instead, growers and handlers can
advertise environmentally friendly attributes of their products through labels such as
“chemical-free,” “sustainably grown,” and “authentic.”26 Either way, in 2002, the
USDA enforced the provisions under the Organic Foods Production Act by requiring
that organic farmers be certified by an accredited agency, including any USDA Organic
Certifying Agent.27 Other food and agricultural labels include the Fair Trade
certification, the Rainforest Alliance certification, and the Marine Stewardship Council
certification.28

21

Ibid.

22

Ibid.

23

Kremen, Greene, and Hanson. 5.

24

Ibid.

25

Ibid.

26

Ibid., 8.

27

Ibid.

28

Vermeer and Michalko, 31-40.
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The fair trade eco-label marks goods that meet certain environmental and social
standards during production.29 As a result of its significance and recognizability, there
has been considerable growth in the market for fair trade products. In 2004, the Fair
Trade Federation calculated that fair trade products in North America and the Pacific
Rim have experienced an almost 40 percent growth in sales per year. 30 To understand
the success of eco-labels, a number of studies have been conducted, including ones in
the coffee industry and banana industry. Maria L. Loureiro and Justus Lotade
specifically looked into consumers’ willingness-to-pay for eco-labeled coffees, such as
fair trade, shade grown, and organic coffee.31 Results showed that all of these coffees
received premiums, with fair trade coffee earning the highest of about 21.64 cents/lb.32
Such results are further supported by a survey on willingness-to-pay a premium for fair
trade bananas.33 The study found that 70 percent of fair trade consumers are willing to
pay a 10 percent premium for fair trade bananas.34
Another food and agriculture label that takes account of environmental,
economic, and social factors is the Rainforest Alliance Certification.35 This label is
awarded to farms that use minimal amounts of agrochemicals and that are considerate

29

Loureiro and Lotade,130.

30

Ibid.,129.

31

Ibid.

32

Ibid., 138.

33

Ibid., 135.

34

Ibid.

35

Vermeer and Michalko: 34-35.
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of the environment and workers.36 Environmental and worker benefits realized by
Rainforest Alliance farms are “less water pollution and soil erosion, protected wildlife
habitat, less waste and water used and improved conditions for farmers such as higher
wages and access to health care.”37 Some Rainforest Alliance farms have also managed
to increase their crop yields, at the same time reducing their costs.38 As a result, these
farms have been extremely successful.
Yet another common food label is the Marine Stewardship Council (MSC).
This label, designed to protect fish populations and other species, has had significant
environmental benefits including reduced by-catch and increased fish populations.39 In
addition, it has had economic benefits for the fisheries. Sustainable fisheries can obtain
price premiums as high as 30 to 50 percent. 40
Consumer Electronics
Eco-labels are also used in consumer electronics markets. Some of the most
common labels are Energy Star, Green Seal, and the Electronic Product Environmental
Assessment Tool (EPEAT).41 Each of these labels/organizations emphasizes energy
efficiency and environmental responsibility. Energy Star and EPEAT estimate that their

36

Ibid.

37

Ibid.

38

Ibid.

39

Ibid., 36-39.

40

Ibid.

41

Ibid., 40-43.
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products have lowered greenhouse gas emissions by about 485 billion pounds and 1.57
million metric tons, respectively.42
Textiles
Similarly, textile businesses have realized the benefits of eco-labeling. As a
result, many have adopted and adhered to environmental standards required by
accreditation agencies such as Oeko-Tex Standard 100, the Global Organic Textile
Standard, California Certified Organic Farmers, and the Texas Organic Cotton
Cooperative.43 In order to estimate the value of eco-labels in the apparel industry, the
Center for Agricultural and Rural Development (CARD) looked at clothing with
“organic-cotton apparel,” “environmentally friendly dyes,” and “no-dyes” labels.44
Results reveal that “organic-cotton apparel” bears a significant price premium,
exhibiting an average markup of 33.8 percent.45 “Environmentally friendly dyes,” on
the other hand, do not appear to have a premium.46 Finally, apparel items with “nodyes” are sold at an average discount of 15 percent.47 According to the study, this
discount can be attributed to the actual cost savings of not dyeing.

42

Ibid.

43

Vermeer and Michalko, 50-54; Wesley Nimon and John Beghin, “Are Eco-Labels Valuable?
Evidence from the Apparel Industry,” CARD Working Paper (1998): 1.
44

Nimon and Beghin, 1.

45

Ibid., 2.

46

Ibid.

47

Ibid.
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Building Market
The building market also capitalizes on the benefits of eco-labels. Franz Fuerst
and Pat McAllister, in a study investigating Energy Star and LEED eco-labels, found
that eco-labeled offices receive multiple premiums.48 In fact, both Energy Star and
LEED offices earn rental premiums of 3 to 5 percent, and sales premiums of 18 percent
and 25 percent respectively.49 These numbers, however, could change substantially
depending on whether outliers are included or excluded in analysis.50 Additional
benefits of eco-labels for offices include reputational benefits, higher occupancy rates,
lower utility costs, and reduced risk premia.51 Further studies confirm these initial
findings. Energy Star and LEED office buildings, for example, have occupancy rates
between 3 and 8 percent higher than non-labeled buildings.52 The potential benefits of
eco-labeled buildings, as evidenced by these statistics, have contributed to several
green-building trends. According to Jerry Yudelson, a green-building consultant,
environmental awareness and government initiatives will encourage more greenbuilding
projects.53 He specifically predicts a growth in the number of LEED-certified schools.54

48

Franz Fuerst and Pat McAllister, “Eco-Labeling in Commercial Office Markets: Do LEED
and Energy Star Offices Obtain Multiple Premiums?,” Ecological Economics 70 (2011): 1220.
49

Ibid., 1227.

50

Ibid.

51

Franz Fuerst and Pat McAllister, “Eco-Labeling...” 1227; Franz Fuerst and Patrick McAllister
“The Impact of Energy…” 6609.
52

Franz Fuerst and Patrick McAllister, “An Investigation of the Effect of Eco-Labeling on
Office Occupancy Rates,” Munich Personal RePEc Archive 16138 (2009): 21.
53

Jerry Yudelson, "Marketing Green Buildings," Heating/Piping/Air Conditioning
Engineering 79, no. 5 (2007): 7.
54

Ibid.
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LEED certification and College Campuses
LEED, or Leadership in Energy and Environmental Design, was established in
2000 by the United States Green Building Council (USGBC).55 It was created to assess
and certify sustainable buildings, and it is one of the most well-known green building
certification systems in the world.56 LEED certificates are awarded based on a point
system.57 Depending on factors such as site selection, water efficiency, energy and
atmosphere, materials and resources, and indoor environmental quality, buildings can
earn up to 100 points (or 110 with the bonus).58 There are four LEED rankings:
Certified, Silver, Gold, and Platinum.59 Platinum is the highest. The point system
works as follows: buildings must receive 40+ points to become Certified, 50+ to
become Silver, 60+ to become Gold, and 80+ to become Platinum.60 Most types of
buildings can register for LEED certification, but this paper will focus on colleges and
universities. Before looking into colleges with LEED-certified buildings, however, this
chapter will summarize the costs and benefits of LEED.
Benefits of LEED
One of the most agreed upon benefits of LEED is improved energy efficiency.
Ashwin Sabapathy et. al.’s combined study examining the Energy Performance Index

55

United States Green Building Council. http://www.usgbc.org/ (accessed Dec. 6, 2011).

56

Ibid.

57

Ibid.

58

Ibid.

59

Ibid.

60

Ibid.

13
(EPI) and Annual Average hourly Energy Performance Index (AAhEP) of several
Information Technology facilities in India, for example, found that LEED rated
buildings use about 34 percent less energy than non-LEED rated buildings.61 Studies by
the New Buildings Institute (NBI) and the Newsham, Mancini, and Birt (NM&B)
suggest similar findings. NBI finds that LEED-certified commercial buildings operate
25 to 30 percent better than non-LEED buildings.62 Likewise, NM&B finds an 18 to
39 percent higher energy performance by LEED buildings.63 While each of these
studies indicates that LEED buildings utilize less energy, there have been studies that
suggest otherwise. While John H. Scofield found that LEED-certified offices use less
energy than their non-LEED counterparts, he also found that collectively there is no
difference in energy usage.64 Sabapathy also found negative results in which “about a
third of the LEED buildings” in the U.S. underperform non-LEED buildings.65 Due to
different methods of data collection and theory, studies may return biased or skewed
results. As a result, it is difficult to perfectly compare LEED and non-LEED buildings.
Most research, however, implies that LEED buildings generally outperform non-LEED
buildings.

61

Ashwin Sabapathy et. al. “Energy Efficiency Benchmarks and the Performance of LEED
Rated Buildings for Information Technology Facilities in Bangalore, India.” Energy and Buildings 42
(2010): 2211.
62

Scofield, John H. “Do LEED-Certified Buildings Save Energy? Not Really…” Energy
and Buildings 41 (2009): 1386.
63

Ibid., 1387.

64

Ibid., 1390.

65

Sabapathy, 2211.
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Further benefits of LEED certification may include increased environmental
awareness of builders, designers, and occupants, enhanced building value, improved
return on investment, and increased occupancy.66 With regards to marketing and image,
LEED certification “offers compelling proof to you, your clients, your peers and the
public at large that you’ve achieved your environmental goals and your building is
performing as designed.”67 In addition, Gregory Kats, upon studying 30 green
American schools, suggests that building green lowers energy and water costs, lowers
health costs, improves student absenteeism and teacher retention, and improves student
performance and productivity.68 In fact, energy costs in the 30 green schools assessed
were 33 percent lower than those in conventional schools.69 He also found a 32 percent
reduction in water use at those green schools.70 Regarding health, there are numerous
studies examining the impacts of indoor air quality, ventilation, controlled temperature,
and lighting on health and productivity. These studies have shown positive correlations
between improved air quality and health, temperature control and productivity, lighting
and test scores, etcetera.71 LEED, as a form of sustainable building, would exhibit
similar benefits.

66

Nancy Solomon, "How Is LEED Faring After Five Years in Use?," Architectural Record 193,
no. 6 (2005): 136; Andrea J. Trinklein, "Sustainability and Residence Hall Construction," Journal of
College & University Student Housing 36, no. 1 (2009): 26.
67

Trinklein, 27.

68

Gregory Kats, “Greening America’s Schools-Costs and Benefits,” A Capital E Report (2006):

69

Ibid., 4.

70

Ibid., 7.

71

Ibid., 9-11.

3.
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Costs/Criticisms of LEED
Among the complaints with LEED are the costs of certification which range
between $2,250 and $11,250, bioregional insensitivity, and the time and paperwork
involved.72 Regarding costs of certification, there is disagreement on whether the costs
are substantial or not. The American College and University President’s Climate
Commitment (ACUPCC) website explains that the costs of the first LEED Platinum
laboratory building in the U.S. were small, adding just an extra 2 percent to the total
cost. 73 Despite the higher upfront costs, future cost savings can be significant. Kats
finds that the financial benefits of green schools are 20 times larger than conventional
schools.74 In addition, the higher upfront costs are usually “recovered within a three to
five year-period.”75 Regarding bioregional insensitivity, LEED’s point system does not
consider local environments.76 Desert cities, for example, receive “the same number of
credits for water conservation” as rainy cities.77 Despite the costs of LEED, there is a
growing popularity for LEED projects. In 2006, the USGBC estimated that the number
of “cumulative LEED-registered projects increased by 50 percent” and the number of
“cumulative LEED-certified projects increased by 67 percent.”78

72

Solomon, 136-139.

73

American College and University Presidents’ Climate Commitment.

74

Kats, 2.

75

Trinklein, 26.

76

Solomon, 137.

77

Ibid.

78

Jerry Yudelson,"Marketing Green Buildings," Heating/Piping/Air Conditioning
Engineering 79, no. 5 (2007): 7-8.
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Sustainability in Universities
Under the ACUPCC, more than 600 colleges and universities in the U.S. have
pledged commitments to reduce and eliminate net greenhouse gas emissions.79
Signatory colleges are encouraged to achieve this goal in a number of ways. One option
is to adopt USGBC’s LEED Silver standard for all new buildings or renovations.80 A
study of 87 American colleges and universities revealed that 73 percent of green
campus housing is seeking or has received LEED ratings.81 In fact, of the colleges
studied, 29 percent had received LEED Silver certification.82 The growing popularity
of LEED buildings creates a need to understand the value of LEED certification.
Studies up to date have considered the value of eco-labels in food, agriculture,
electronics, textile, and building markets. This paper will attempt to determine the
value of sustainability and LEED-certification for higher education institutions, with an
institution’s value measured by its ranking in the U.S. News and World Report
(USNWR). The findings will be particularly important to Colorado College, a member
of the ACUPCC, as it plans to build a new gym. Does having LEED-certification bring
value to higher education institutions, in terms of college ranking?

79

Nortbert W. Dunkel, "Green Residence Halls Are Here: Current Trends in Sustainable
Campus Housing," Journal of College & University Student Housing 36, no. 1 (2009): 12; American
College and University Presidents’ Climate Commitment.
http://www.presidentsclimatecommitment.org/resources/green-building (accessed Dec. 6, 2011).
80

Dunkel, 13.

81

Ibid., 20.

82

Ibid.

CHAPTER III
THEORY
The purpose of this chapter is to discuss the theories pertaining to the value of
college. This chapter will begin by analyzing the underlying determinants of college
value. It will then look at readily observable factors such as reputation,
competitiveness, cost and financial aid, academic support, ease of completion, and
greenness.
This paper extends previous formulas for ranking colleges by including a green
variable. In order to see what factors influence college value, Chapter IV will
empirically test the variables described in this chapter. Figure 3.1 illustrates the
variables that will be examined.
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FIGURE 3.1
DETERMINANTS OF COLLEGE RANKING
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Underlying Factors
College rankings by Kiplinger and the U.S. News and World Report take into
account a variety of factors when determining college value. They do not, however,
include endowment and leadership. Despite this, endowment and leadership are
important to consider as they represent and impact a college’s financial health. This
study will, therefore, include these variables as underlying factors of a college’s value.
Endowment
A university endowment is a “large financial reserve” that is formed by
donations, institutional funds, accumulated interest, dividends and capital appreciation.1
Endowed funds are invaluable to colleges, as they provide annual financial support for
colleges or can be saved for future use.2 In addition, endowed funds are invested in a
variety of class assets including equities, fixed income, real estate, alternatives, and
cash.3 Investments with high returns subsequently contribute to the growth of the
endowment.4 Regarding the endowment itself, there are two types of endowed funds:
restricted and unrestricted.5 Donors designate restricted funds for a “particular purpose
(such as financial aid to students, library book acquisitions, lectureships, or endowed

1

Henry Hansmann, “Why Do Universities Have Endowments?” The Journal of Legal Studies
19, no. 1 (1990): 3-8; Vassar College, “What is the endowment?,” available at
http://economy.vassar.edu/endowment/index.html, accessed December 12, 2011; Swarthmore College,
available at http://www.swarthmore.edu/x16499.xml, accessed December 14, 2011.
2

Hansmann, 9; Vassar College, 1.

3

Josh Lerner, Antoinette Schoar, and Jialan Wang, “Secrets of the Academy: The Drivers of
University Endowment Success,” National Bureau of Economic Research Working Paper 14341 (2008):
2-9.
4

Ibid.

5

Hansmann, 8; Vassar College, 2.
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faculty positions).”6 On the contrary, unrestricted, or “quasi-endowment” funds are
used more freely.7 Despite the differences between restricted and unrestricted funds,
however, endowments are spent similarly amongst different institutions. Furthermore,
endowments generally signal the financial stability of a university.
At Vassar College, for example, endowed funds are directed towards “teaching,
research, financial aid, building and grounds maintenance, and programs of all sorts.”8
In fact, 33% of the college’s annual operating income is financed by endowed funds.9
Institutions with large endowments, like Harvard and Princeton, also spend portions of
their endowments on financial-aid programs, with the ultimate goal of increasing access
to their institutions.10 As a result, Harvard has eliminated all loans, and has raised
financial aid by more than 70 percent in recent years.11 Similarly, Swarthmore College,
with the 12th highest endowment per student in the U.S., uses its endowment to provide
financial aid in the form of scholarships.12 Antioch College and Rochester, on the other
hand, have both suffered from small, underperforming endowments.13 Due to small
endowments and financial insecurity, colleges like these have worried about “decaying

6

Vassar College, 2.

7

Hansmann, 8.

8

Vassar College, 1.

9

Ibid.

10

Eric Hoover, “Harvard’s New Aid Policy Raises the Stakes,” The Chronicle of Higher
Education (2007): 1; Lerner, Schoar, and Wang, 1.
11

Hoover, 1; Harvard College, available at http://www.fao.fas.harvard.edu/icb/icb.do, accessed
December 12, 2011.
12

Swarthmore College.

13

Lerner, Schoar, and Wang, 1.
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facilities and a declining student base,” as well as faculty layoffs.14 The potential for
large, successful endowments to avoid these problems highlights the importance of
healthy endowments.
As evidenced by successful and less successful institutions, endowments play an
important factor in the financial health of a college. They are important in
“maintaining…academic excellence” and can enhance a college’s value.15 Likewise,
excellent leadership contributes to the financial health of an institution.
Leadership
There is a breadth of literature concerning leadership and management, with an
emphasis on charismatic leadership. Charismatic leadership is a term used to describe
leaders who “exude confidence, dominance, a sense of purpose, and the ability to
articulate a vision for followers to grasp.”16 These qualities enable leaders to earn the
trust of their followers and subsequently influence both individual and organizational
performance.17 Past studies examining leadership and management have highlighted
the importance of charismatic leadership, including studies dealing with the external
side of management.18 This type of management deals with “tasks such as steering an

14

Ibid.

15

Ibid.

16

Francis J. Flynn and Barry M. Staw, “Lend Me Your Wallets: The Effect of Charismatic
Leadership on External Support for an Organization,” Strategic Management Journal 25 (2004): 309.
17

Ibid., 309.

18

Ibid., 310.
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organization through difficult market conditions, securing scarce resources, or gaining
support from outside constituencies.”19
To better understand leadership and external management, there have been
studies testing whether charismatic leaders are better at convincing outsiders to invest in
an organization than regular leaders. Results show that charismatic leaders are more
adept at gaining external support in the form of investments than regular leaders,
especially during difficult times.20 This is because charismatic leaders can replace
outsiders’ doubts about an organization with confidence.21 These findings underscore
the benefits of having a charismatic leader and suggest that colleges as organizations
would benefit by having a charismatic president. A college president who is able to
gain external support, especially of investors, would be more effective than a president
who cannot. Thus, the leaders of a college can significantly impact a college’s financial
health and value.
Conclusion
As explained above, endowment and leadership greatly influence the value of a
college. The leaders of a college make the decisions that determine financial aid,
faculty support, et cetera, while the size of a college’s endowment governs what
decisions can actually be implemented. This creates a circular relationship between the
variables illustrated in Figure 3.1, in which endowment and leadership drive all of the
other variables. The ideal model for this study is, therefore, much more complex than

19

Ibid.

20

Ibid., 309-311.

21

Ibid., 311.
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the one that is used. Given more time and resources, a system of simultaneous
equations would be considered over the simplified model that is presented in this study.
Readily Observable Factors
While both endowment and leadership are important determinants of college
value, so are reputation, competitiveness, cost and financial aid, academic support, ease
of completion, and greenness. These variables, with the exception of greenness, are
used by organizations such as Kiplinger’s Personal Finance and the U.S. News and
World Report to rank colleges.
Reputation
Reputation is an intangible asset, yet it is one of great value. As a measurement
of perceived performance, quality, status, and credibility, reputation is able to
significantly influence individual behavior.22 The power of reputation can be seen in
corporate performance, as well as consumer selection. Regarding corporate
performance, strategic management theory “suggests that favorable corporate
reputations can create sustainable competitive advantage and affect corporate
performance.”23 Likewise, reputations are useful for selecting service providers and
consumer goods.24 Reviews and recommendations of doctors, lawyers, and
hairdressers, for example, enable individuals to make informed decisions based on a

22

Fombrun, Charles J, Reputation: Realizing Value from the Corporate Image (Library
Congress Cataloging-in-Publication Data, 1996), 2-4.
23

Devine, Irene, and Paul Halpern, “Implicit Claims: The Role of Corporate Reputation in
Value Creation,” Corporate Reputation Review 4, no. 1: 45.
24

Fombrun, 3.
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provider’s reputation.25 Similarly, “brand loyalty, name awareness, perceived quality,
and brand associations,” as indicators of product or brand reputation, drive individual
choices.26 The power of reputation to impact outsider perceptions and decisions creates
value for corporations, service providers, products, and colleges. Just as reputation is
used to select service providers and consumer goods, reputation is used to select
colleges. Thus, reputation is a determinant of college rank.
Competitiveness
In this paper, competitiveness refers to college admissions selectivity.

Many

college ranking guides include competitiveness in their formulas based on the rationale
that the most selective, and highest-quality colleges attract the best and brightest
students.27 The reason that the most competitive colleges attract more talented students
is that students generally “self-select institutions with enrolled students of similar
aptitude as themselves.” 28 As a result, bright students attend schools with other bright
students.29 This enhances the learning environment of a competitive college,
contributing to a more valuable educational experience.30 Therefore, competitiveness is
an indirect measure of college value.
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Ibid., 2-3.
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Devine, Irene, and Paul Halpern, 44.
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Marguerite Clarke, “Some Guidelines for Academic Quality Rankings,” Higher Education in
Europe XXVII, no. 4 (2002): 444-445.
28

David W. Chapman, “A Model of Student College Choice,” The Journal of Higher
Education 52, no. 5 (1981): 493.
29

Jane Bennett Clark, “Best Values in Private Colleges” Kiplinger’s Personal Finance (2011):
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53.
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Cost and Financial Aid
Another indicator of college value is a college’s cost and financial aid. Several
studies have found that cost greatly influences student college selection.31 One study,
for example, shows that students “did not attend the particular institution or college of
the institutional type they preferred” due to cost.32 High costs, therefore, significantly
reduce the ability of some students to attend the college of their first choice. In order to
eliminate or reduce the barrier of cost, colleges must lower costs and provide financial
aid.33 Financial aid is important because it broadens accessibility to colleges by
enabling low-income students to attend top-tier schools.34 As a result, colleges that
offer generous financial aid can admit students with the most talent, rather than the
biggest bank accounts. Low costs and financial aid packages can increase access to
students and thus, enhance the value of a college.
Academic Support
Yet another indicator of college value is academic support. Academic support,
demonstrated by factors such as faculty-student ratios and freshman retention rate, is
important because “small classes, individual attention and academic mentoring
contribute to student success.”35 Regarding small classes and student success, there
have been multiple studies that indicate that smaller classes positively influence student
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David W. Chapman, 496.

32

Ibid.

33

Ibid.
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Clark, 53.

35

Ibid.
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learning.36 For example, studies have shown that large classes have lower grade point
averages and lower student achievement than small classes.37 Additionally, “students
who took large introductory classes had lower grades in their subsequent classes” than
students who took smaller introductory classes.38 While these findings support the
notion that small classes and individual attention influence student success, it is
important to note that some studies have suggested that there is no relationship between
class size and student learning.39
Academic mentoring also influences student success. Schools that hire
academic and career counselors are better able to prepare students for graduation and
for the future.40 The degree to which the college supports students in this way
subsequently influences student satisfaction with the college.41 Colleges that offer
small classes, and mentor and support students have better performing students, higher
student satisfaction, and lower freshman retention rates. Academic support is,
therefore, a good indicator of college value.
Ease of Completion
Ease of completion also influences college value. The Institute for Higher
Education Policy suggests that a college’s program and policies impact its graduation
36

Lauren Chapman and Larry Ludlow, "Can Downsizing College Class Sizes Augment Student
Outcomes? An Investigation of the Effects of Class Size on Student Learning," JGE: The Journal of
General Education 59, no. 2 (2010): 106-107.
37

Ibid.

38

Ibid., 119.

39

Ibid., 106.

40

Clark, 52.

41

Ibid., 53.
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rate performance.42 Schools with selective admissions and with higher expenditures per
student, for example, generally have higher graduation rates.43 The time it takes for
students to graduate is also important since graduating early or on time saves money. 44
To measure a college’s graduation rate, U.S. News and World Report compares actual
graduation rates to predicted graduation rates.45 High performing colleges are ones that
achieve higher graduation rates than expected.46 The ability of colleges to influence
graduation rate performance and to help students graduate in a reasonable period of
time is reflective of college and student success. Therefore, ease and certainty of
college completion are important determinants of college value.
Greenness
The last variable included in this paper is greenness. While neither U.S. News
and World Report nor Kiplinger include a green variable in their college ranking
formulas, there is a possibility that greenness impacts college value. The hypothesis
that greenness affects college value comes from the increasing emphasis on college
sustainability. The Princeton Review, for example, recently published Princeton
Review’s Guide to 311 Green Colleges, and the Sustainability Endowments Institute
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Alvin P. Sanoff, “The U.S. News College Rankings: A View from the Inside,” College and
University Ranking Systems Global Perspectives and American Challenges. Institute for Higher
Education Policy (2007): 14.
43
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Clark, 52.

45

U.S. News and World Report, “Undergraduate Ranking Criteria and Weights 2010,” available
at http://www.usnewsuniversitydirectory.com/undergraduate-colleges/methodology-rank-criteria.aspx,
accessed December 14, 2011.
46
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published a College Sustainability Report Card.47 Furthermore, there is a growing trend
for colleges to construct LEED certified buildings, to include environmental courses
and majors, and to meet greenhouse gas emissions targets. This paper will include a
green variable to test whether these changes bring value to a college. It will test
whether greenness, specifically LEED certification, enhances a college’s value.
TABLE 3.1 lists the determinants of college rank and their predicted coefficient signs.
TABLE 3.1
PREDICTED COEFFICIENT SIGNS

Predicted
Coefficient Sign

Factors

Definition

Endowment

The financial reserve of an institution

Endow

The total endowment of the institution

(-)

EndowStud

(-)

Rep

The total endowment per student
The ability of a leader to gain external support and
funding for an institution
Total compensation of the institution's president in a
given year
A measurement of the perceived performance, quality,
status, and credibility of an institution
Academic Reputation Score (100=highest; determined
by USNWR)

Competitiveness

Admissions selectivity of a college

Select

(+)

Hs

Student Selectivity Rank (determined by USNWR)
The median SAT Critical Reading and Math score (2575 percentile)
The proportion of freshman in the top 10% of their HS
class

Accept

The acceptance rate

(+)

Cost and Financial Aid

Student accessibility to a college

Financial

Financial Resources Rank (determined by USNWR)

Tuition

Tuition

?

Fees

Fees

?

Room

Room and board costs

?

Leadership
Salary
Reputation

Sat

47

The Princeton Review, “The Princeton Review’s Guide to 311 Green Colleges,” (2011): 1231; The College Sustainability Report Card, available at http://www.greenreportcard.org/, accessed
December 15, 2011.

(-)

(-)

(-)
(-)

(+)
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Need

The number of students with need

?

Debt

The average debt of students at graduation

?

Needaid

Need-Based Aid

?

Nonneed

NonNeed-Based Aid

?

Cost

The total cost

?

Academic Support

A determinant of student success

FacRank

Faculty Resources Rank (determined by USNWR)

(+)

Small

The proportion of classes with less than 20 students

(-)

Large

The proportion of classes with 50 or more students

(+)

Ratio

The student to faculty ratio (:1)

(+)

Full

(-)

Gradrank

The proportion of faculty who are full time
The time it takes for students to graduate from an
institution
Graduation and Retention Rank (determined by
USNWR)

(+)

Predict

The predicted graduation rate

(-)

Actual

(-)

Perform

The actual graduation rate
Over/Underperformance regarding predicted and actual
graduation

Greenness

The presence of sustainability on a college campus

Overall

Overall Sustainability Report Card Grade

(-)

Admin

Administration Grade

(-)

Climate

Climate Change and Energy Grade

(-)

Food

Food and Recycling Grade

(-)

Build

Green Building Grade

(-)

Involve

Student Involvement Grade

(-)

Transport

Transportation Grade

(-)

Transparent

Endowment Transparency Grade

(-)

Invest

Investment Priorities Grade

(-)

Shareholder

Shareholder Engagement Grade
Dummy for if there are LEED-certified buildings on
campus
Dummy for if there are LEED buildings in
progress/registered

(-)

Ease of Completion

LEED
PROGRESS

?

(-)
(-)

Conclusion
This chapter has described the variables that will be tested in this study. The
results of this study are necessary to determine which factors enhance a college’s value.
In particular, this study will examine whether LEED certification, a component of the
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green variable, brings value to colleges. Depending on the results, this study may
impact a college’s decision to adopt LEED standards.

CHAPTER IV
DATA AND METHODOLOGY
This chapter discusses the data set that has been compiled to empirically test the
model that was defined in Chapter III. This chapter will identify and explain each
variable that will be used in the regression models. It will begin by discussing the
dependent variable, college rank, and will follow by describing the independent
variables. After evaluating the data set, this chapter will examine the methodology
behind the empirical model. Results will be explained in Chapter V.
Data Set and Sources
The empirical model will be tested using annually pooled data from the top 50
liberal arts colleges between the years 2000 and 2010. Due to fluctuations in college
rank over this eleven-year period, 61 colleges, rather than 50, are represented in the data
set. College rank is the dependent variable, and the total number of observations for
this variable is 550. There are 42 independent variables that will be tested as
determinants of college rank. Of those, 12 are green variables. As a result of limited
data and the relatively recent interest in sustainability, the maximum number of
observations for each green variable is 135.
To account for the inconsistency of the sample size, multiple data sets will be
constructed. One will include variables with 550 observations; one will extend that
model to include variables with 350 or more observations; the last will examine
31
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variables with 135 or more observations. The results from the different regressions
will show which factors are most important in determining a college’s ranking when
sustainability is and is not accounted for. Equation 4.1 displays the basic empirical
model for this study. Descriptive variables are displayed in lower-case letters, whereas
dummy variables are displayed in upper-case letters.
Equation 4.1
Linear Multiple Regression Model for College Rank
Rank = α0 + α1*Rep + α2*Select + α3* FacRank + α4*Gradrank + α5*Alumrank +
α6*Financial + α7*Salary + α8*Endow + α9*EndowStud + α10*Size + α11*Tuition +
α12*Fees + α13*Room + α14*Need + α15*Debt + α16*Needaid + α17*Nonneed +
α18*Cost + α19*Ret + α20*Predict + α21*Actual + α22*Perform + α23*Small + α24*Large
+ α25*Ratio + α26*Full + α27*Sat + α28*Hs + α29*Accept + α30*Giving + α31*Overall +
α32*Admin + α33*Climate + α34*Food + α35*Build + α36*Involve + α37*Transport +
α38*Transparent + α39* Invest + α40*Shareholder + α41*LEED + α42*PROGRESS + ε
(4.1)
TABLE 4.1 and TABLE 4.2 provide a brief description of the variables that are
included in the study, with TABLE 4.2 focusing on green variables. Both tables also
include the number of observations (Obs.), mean, and standard deviation (Std. Dev.) for
each variable.
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TABLE 4.1
DESCRIPTION OF VARIABLES
Variable
Abbrev.

Definition

Institution

The name of the college

Year

Obs.

Mean

Std. Dev.

-

-

-

The year in which a college is ranked

550

2005.04

3.12

Rank

USNWR rank of the top 50 liberal arts colleges

550

25.23

14.56

Rep

Academic Reputation Score (100=highest;
determined by USNWR)

550

77.30

8.56

Select

Student Selectivity Rank (determined by USNWR)

550

28.55

19.99

FacRank

Faculty Resources Rank (determined by USNWR)

550

37.38

28.92

Gradrank

Graduation and Retention Rank (determined by
USNWR)

550

30.12

22.91

550

35.96

27.78

550

32.40

22.87

Alumrank
Financial

Alumni Giving Rank (determined by USNWR)
Financial Resources Rank (determined by
USNWR)

Salary

Total compensation of the institution's president in
a given year

478

4.05

1.51

Endow

The total endowment of the institution

437

6.04

4.36

EndowStud

The total endowment per student

416

3.27

2.47

Size

The total number of students enrolled

477

1942.53

585.01

Tuition

Tuition

430

33653.50

5598.68

Fees

Fees

413

486.35

448.06

Room

Room and board costs

458

2674.02

4237.12

Need

The number of students with need

446

256.47

87.26

Debt

The average debt of students at graduation

422

17720.81

4449.94

Needaid

Need-Based Aid

464

19400000.00

8806124.00

Nonneed

NonNeed-Based Aid

363

2948626.00

3511093.00

Cost

The total cost

477

37731.70

9113.22

Ret

The average freshman retention rate

550

92.55

3.14

Predict

The predicted graduation rate

549

82.55

6.57

Actual

The actual graduation rate

550

84.11

6.80
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Perform

Over/Underperformance regarding predicted and
actual graduation

549

1.59

5.15

Small

The proportion of classes with less than 20 students

550

66.81

7.78

Large

The proportion of classes with 50 or more students

550

2.12

2.03

Ratio

The student to faculty ratio (:1)

550

9.93

1.23

Full

The proportion of faculty who are full time

550

92.73

4.35

Sat

The median SAT Critical Reading and Math score
(25-75 percentile)

550

1317.60

67.90

Hs

The proportion of freshman in the top 10% of their
HS class

550

63.56

13.75

Accept

The acceptance rate

550

41.81

14.93

Giving

The average alumni giving rate

550

45.56

8.21

TABLE 4.2
DESCRIPTION OF GREEN VARIABLES
Variable
Abbrev.

Definition

Overall

Std.
Dev.

Obs.

Mean

Overall Sustainability Report Card Grade

135

7.80

2.09

Admin

Administration Grade

135

9.01

2.69

Climate

Climate Change and Energy Grade

135

8.12

3.01

Food

Food and Recycling Grade

135

10.31

1.99

Build

Green Building Grade

135

7.55

2.89

Involve

Student Involvement Grade

96

9.31

2.59

Transport

Transportation Grade

135

7.47

2.71

Transparent

Endowment Transparency Grade

135

4.87

3.74

Invest

Investment Priorities Grade

135

9.58

2.55

Shareholder

Shareholder Engagement Grade

122

5.12

4.92

LEED

Dummy for if there are LEED-certified buildings on
campus

135

0.38

0.49

PROGRESS

Dummy for if there are LEED buildings in
progress/registered

135

0.45

0.50
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Dependent Variable
The dependent variable in this study is college rank. College rank is a
comparative measure between different colleges that takes into account both “the
quality of students, faculty, and other resources used in education” and “the results of
the education an individual receives.”1 College rank is determined by a number of
factors, which vary depending on the specific ranking guides.2 One of the leading
college ranking guides is the U.S. News and World Report’s (USNWR) Best Colleges.3
This guide publishes an annual ranking of the top 50 colleges.4 For this reason,
rankings data for this study was taken from USNWR between the years 2000 and 2010.
In order to assign rank to national universities and national liberal arts colleges,
the USNWR uses a weighted model.5 This model takes into account seven broad
categories, each of which is explained by different key measures of quality. 6
Furthermore, the measures of quality that explain a given category are weighted.7 The
resulting category score is then given a specific weight in the ranking formula, and the

1

U.S. News and World Report, “Methodology: Undergraduate Ranking Criteria and Weights,”
available at http://www.usnews.com/education/best-colleges/articles/2011/09/12/methodologyundergraduate-ranking-criteria-and-weights-2012, accessed February 26, 2012.
2

Ronald G. Ehrenberg, “Method or Madness? Inside the USNWR College Rankings,” Cornell
University ILR Collection Working Paper 42(2003): 1-2.
3

Ibid.

4

Ibid.

5

U.S. News and World Report, “Methodology…”

6

Ibid.

7

Ibid.
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weighted scores of each category are combined to form a final overall score from which
the USNWR’s college ranking is derived.8
The seven categories included in the USNWR model, along with their respective
category weights for national universities and national liberal arts colleges, are
undergraduate academic reputation, 22.5%; student selectivity for fall entering class,
15%; faculty resources for the academic year, 20%; graduation and retention rates,
20%; financial resources, 10%; alumni giving, 5%; and graduation rate performance,
7.5%.9 Among the measures of quality used by the USNWR to explain these categories
are peer assessment, high school counselors’ ratings, acceptance rate, high school class
standing in top 10%, Critical Reading and Math (CR+M) portions of the SAT and the
composite ACT scores, faculty compensation, percent faculty with top terminal degree
in their field, percent faculty that is full-time, student-to-faculty ratio, class size of 1 to
19 students, class size of 50 or more students, average graduation rate, average
freshman retention rate, financial resources per student, average alumni giving rate, and
graduation rate performance.10 Sustainability, on the other hand, is not included in the
USNWR’s college ranking formula. Thus, in order to determine whether sustainability
enhances a college’s value, it may be better to use a dependent variable other than
college rank. The number of student applicants to a college is a possible alternative.
With this in mind, however, the study will examine college rank as the dependent
variable.
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Ibid.
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Ibid.
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The following section of this chapter, Independent Variables, will discuss the
different categories and measures of quality in more depth. These variables, along with
several others, will be examined as potential determinants of college rank. The goals of
this study are to figure out which determinants of college rank are most significant and
to see whether sustainability on campus enhances a college’s rank. Rank is measured
on a scale of 1 to 50, with 1 being the highest.
Independent Variables
Academic Reputation Score
Academic reputation, measured on a scale from 0 to 100, is used to compare and
rank different undergraduate academic programs. In this case, the higher an
institution’s academic reputation score, the higher its ranking in the USNWR.11 As
mentioned before, academic reputation contributes to 22.5% of the USNWR’s final
overall score and rank.12
Academic reputation is determined by two weighted factors: peer assessment
scores, 66.7% and high school counselor ratings, 33.3%.13 Peer assessment surveys are
distributed to administrators, i.e. presidents, provosts, and deans of admissions, of peer
institutions.14 The resulting scores, along with high school counselor scores, are
weighted, and the final score represents an institution’s academic reputation.15
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Institutions with higher average peer assessment scores and high school counselor
scores receive higher academic reputation scores than those with lower ones.16 Schools
that receive equal peer assessment scores and high school counselor ratings receive the
same scores.
Academic reputation scores were obtained from the USNWR. Unfortunately,
the two indicators of academic reputation, peer assessment scores and high school
counselor scores, are not publicly available.
Student Selectivity Rank
Student selectivity is also examined as a determinant of college rankings. In the
USNWR college ranking model, the more selective an institution, the higher its
ranking.17 Among the weighted indicators of student selectivity are acceptance rate,
high school class standing in the top 10%, and CR+M portions of the SAT and
composite ACT scores.18 They are weighted as 10%, 40%, and 50% of student
selectivity, respectively.19 The final score, student selectivity rank, is weighted 15% in
the USNWR’s college ranking model.20
Acceptance rate is the number of students admitted to a college relative to the
number of applicants.21 In the student selectivity ranking, lower acceptance rates equate

16

Ibid.
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Ibid.
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to higher rankings.22 The logic behind this is that schools with lower acceptance rates
are more difficult to get into, and thus more selective. Likewise, high school standing
impacts the student selectivity ranking. In this study, high school standing in the top
10% is the proportion of students who graduated in the top 10% of their high school
class.23 The higher this proportion, the higher the student selectivity ranking since the
most selective colleges attract the brightest, highest performing students.24 A third
indicator of student selectivity is a college’s average entrance test score. This study
uses the average SAT CR+M score for first year students. Schools with higher average
freshman SAT scores admit better test takers, and therefore, have higher student
selectivity rankings.25
Student selectivity rankings, acceptance rates, high school class standing, and
average test scores were collected from the USNWR. For this study, ACT scores were
converted to their comparative SAT scores using a concordance table from the ACT
website.26 Additionally, instead of using 25th-75th percentile ranges, this study
examines the midpoint of the range.
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Ibid.
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Ibid.
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Ibid; Marguerite Clarke, “Some Guidelines for Academic Quality Rankings,” Higher
Education in Europe XXVII, no. 4 (2002): 444-445.
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Faculty Resources Rank
Another determinant of college ranking is the faculty resources rank. This
weighted variable is determined by the percent of faculty that is full-time, the studentto-faculty ratio, class size of 1 to 19 students, class size of 50 or more students, faculty
compensation, and the percent of faculty with a top terminal degree in their field.27 The
respective variables account for 5%, 5%, 30%, 10%, 35%, and 15% of the faculty
resources rank.28 Schools with high faculty resources rankings, perform better than
those with low ones in the college rankings model. In the USNWR ranking model, the
faculty resources rank accounts for 20% of the final college ranking.29
According to the USNWR, the percent of faculty that is full-time is “the number
of full-time faculty plus one third of the number of part-time faculty.”30 The higher this
proportion, the higher the faculty resources rank.31 The second indicator of faculty
resources is student-to-faculty ratio, or “the ratio of full-time-equivalent students to fulltime-equivalent faculty.”32 A high student-to-faculty ratio means that there are more
students per faculty member, and subsequently less individual attention per student.
Thus, a higher student-to-faculty ratio results in a lower faculty resources rank.33 Class
size also impacts faculty resources scores. Classes with 1 to 19 students perform better
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than classes with more than 50 students with regards to faculty resources rank and
overall college rank.34
Faculty resources rankings were obtained from the USNWR, along with the
percent of faculty that is full-time, student-to-faculty ratio, and class size.
Unfortunately, the other indicators of faculty resources, faculty compensation and the
percent of faculty with a top terminal degree in their field, were not published by the
USNWR.
Graduation and Retention Rate
The graduation and retention rate of a college is another determinant of a
college’s rank. According to the USNWR ranking model, average graduation rate and
average freshman retention rate are subfactors of this variable.35 In addition, high
graduation and retention rates correspond to higher college rankings.36 The overall
weight of the graduation and retention rate in the USNWR ranking model is 20%.37
Average graduation rate, which accounts for 80% of the graduation and
retention rate, is defined as “the percentage of entering freshman who graduated within
a six-year period or less.”38 The higher a college’s average graduation rate, the higher
its graduation and retention rate.39 Likewise, a high average freshman retention rate,
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which is “the percentage of first year freshmen who returned to the same college or
university the following fall,” scores better in the USNWR college rankings.40
Data regarding graduation and retention rates were obtained from the USNWR.
Financial Resources Rank
The financial resources rank is another variable that impacts college rank. In the
USNWR ranking model, this value is measured by the expenditures per student on
“instruction, research, public service, academic support, student services and
institutional support.”41 For ranking purposes, the higher the expenditures per student,
the higher the financial resources rank, and as a result, the higher the college ranking.42
The logic behind this is that financial resources fund the services, support, and
opportunities that contribute to “a high-quality college experience.”43 Overall, the
financial resources rank accounts for 10% of the USNWR’s college rankings.44
Data regarding the financial resources rank was collected from the USNWR.
The USNWR calculated expenditures per student by dividing the amount of spending
on instruction, research, public service, academic support, student services and
institutional support by the number of full-time equivalent students. This number was
then given 10% weight in the college ranking model.
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Alumni Giving Rank
Alumni giving rank is another factor that will be examined as a determinant of
college rank. It is included in the USNWR ranking model and is completely based on
the average alumni giving rate of a school.45 The average alumni giving rate is “the
percentage of undergraduate alumni of record who donated money to the college,” and
is a measure of alumni satisfaction with the school.46 Schools with higher alumni
giving rankings perform better in the USNWR ranking model than those with lower
ones.47 Alumni giving rank is weighted as 5% of a college’s rank in the USNWR.48
Both alumni giving rate and alumni giving rank were obtained from the USNWR.
Graduation Rate Performance
Yet another determinant of college ranking is graduation rate performance. This
variable is “the difference between the actual six-year graduation rate…and the
predicted graduation rate.”49 When the actual graduation rate exceeds the predicted
graduation rate, a school is overperforming.50 Overperformance or underperformance
shows how effective or ineffective a college’s programs and policies are at improving
graduation performance.51 Schools that overperform rank higher than those that
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underperform.52 Graduation rate performance accounts for 7.5% of the USNWR’s
college rank.53
Data regarding graduation rate performance, predicted graduation rate, and
actual graduation rate were collected from the USNWR.
Cost and Financial Aid
One factor the USNWR fails to include in its ranking model is overall cost and
financial aid. Tuition and fees, room and board, number of students with need, average
student debt at graduation, need aid, non-need aid, and total cost have been obtained
from the College Board’s Annual Survey of Colleges to see whether the price tag of a
school impacts college ranking.
Total Endowment per Student
Another variable that was not included by the USNWR is total endowment per
student. This variable is important because endowments are used to help fund
“teaching, research, financial aid, building and grounds maintenance, and programs of
all sorts.”54 Thus, endowments are useful for “maintaining…academic excellence” and
should enhance a college’s ranking.55
Endowment data was collected from two sources: The Integrated Postsecondary
Education Data System’s (IPEDS) Finance Survey for 2002 to 2008, and the National
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Association of College and University Business Officers’ (NACUBO) Commonfund
Study of Endowments for 2009 and 2010. All endowment values were inflated to 2012
dollars using consumer price indices for the different years. The endowment values (in
2012$) were then divided by the total number of students at each school to yield the
total endowment per student. To reduce the number sizes used in the regression
models, the total endowment per student was divided by 1,000,000.
Executive Compensation
Another potential determinant of college rank is total executive compensation,
or the total amount that a college president is compensated per year. Assuming better
presidents are compensated more, executive compensation is a proxy for leadership
strength. As discussed in the previous chapter, leaders can significantly impact an
institution’s financial health and value. Thus, the higher the executive compensation,
the higher the expected college ranking.
Data for total executive compensation was pooled from The Chronicle of Higher
Education’s Executive Compensations for the years 2000-2008.
Green Independent Variables
Overall Sustainability Report Card Grade
The Overall Sustainability Report Card Grade is another possible determinant of
college rank. This grade is used to assess the sustainability efforts of 322 colleges in
the U.S. and Canada.56 The information used to assess sustainability efforts and
performance was collected from surveys that were sent to school administrators,
56

The College Sustainability Report Card, “Methodology…”

46
officials, and students, as well as publicly available information, which was obtained
through school websites, media, and third-party organizations.57 The information found
was then quantified using the Sustainability Report Card’s grading methodology.
In order to assign grades, the College Sustainability Report Card has identified
52 key indicators of sustainability efforts.58 These indicators fall into nine categories:
administration, climate change and energy, food and recycling, green building, student
involvement, transportation, endowment and transparency, investment priorities, and
shareholder engagement.59 Schools are awarded different points for each indicator, and
receive a grade for each of the nine categories based on the total number of points
earned for the indicators in each category.60 Schools must receive “at least 70 percent
of total available points for the indicators” in a given category to earn an A, 50 percent
to earn a B, 30 percent to earn a C, and 10 percent to earn a D.61 Finally, category
scores are combined to find the school’s overall grade point average (GPA).62 This
GPA, which is measured on a 4.0 scale, is then converted to a letter grade. In this
instance, A=4, B=3, C=2, D=1, and F=0.63 Thus, the overall sustainability report card
grade is a cumulative measure of a college’s sustainability policies and practices. For
the purposes of this study, it is expected that a higher overall sustainability report card
57
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grade corresponds to a higher college ranking. The nine categories that determine the
overall sustainability grade are further discussed below.
All data for this variable, and the nine categories below, were collected from
The College Sustainability Report Cards from 2008 to 2010.
Administration Grade
As mentioned before, The College Sustainability Report Card’s administration
grade is one of the nine categories that determines the overall sustainability report card
grade. Like the overall sustainability grade, colleges with higher administration grade
are expected to have higher college ranks.
The administration grade is explained by the following indicators: sustainability
policies, administrative committee, sustainability staff, website, green purchasing, and
employee outreach programs.64 These indicators are weighted according to their
relative importance and impact on campus sustainability.65 Sustainability policies are
weighted 25% and refer to a college’s “formal sustainability policy or action plan,…
sustainability-related mission statements, strategic plans, master plans, and/or
endorsement of local, national, or international agreements.”66 The administrative
committee and sustainability staff indicators are also individually weighted 25%.67
These indicators show whether colleges have administrative committees and
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sustainability staffs to help advance sustainability through programs and policies.68
Office and department, website, and employee outreach opportunities are each weighted
5% and indicate the presence of a sustainability office, a campus sustainability
webpage, and sustainable behavior programs for faculty and staff.69 Finally, green
purchasing, or the purchase of “environmentally preferable” goods is weighted 10%.70
Climate Change and Energy Grade
The second determinant of the overall sustainability report card grade is the
climate change and energy grade. This grade is determined 10% by a greenhouse gas
emissions (GHG) inventory, 15% by a commitment to GHG reduction, 20% by realized
GHG reduction, 25% by energy efficiency and conservation, 15% by renewable energy
generation, 10% by renewable energy purchase, and 5% by on-site combustion.71 A
GHG emissions inventory indicates whether schools actively keep track of GHG
emissions; a commitment to GHG reduction indicates the existence of a formal and
specific commitment to cut GHG emissions; and realized GHG emissions reduction
indicates schools’ success at reducing emissions per-student.72 Renewable energy
generation measures the existence of alternative energy sources on campus; renewable
energy purchase measures the purchase of renewable energy; and on-site combustion
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measures the energy generated “from renewable sources.”73 It is expected that a higher
climate change and energy grade equates to a higher overall campus sustainability
grade, and thus, a higher college rank.
Food and Recycling Grade
Food and recycling also impacts the overall sustainability grade. Variables that
are measured to determine the food and recycling grade, along with their weights, are:
locally grown and produced food, 20%; organic and sustainably produced food, 20%;
fair trade products, 5%; dishware and eco-friendly incentives, 10%; food composting
and waste diversion, 15%; waste reduction, 5%; recycling of traditional materials, 10%;
recycling of electronic waste, 5%; composting aside from dining facilities, 5%; and
source reduction, 5%.74 It is expected that a higher food and recycling grade will
positively influence college rank.
Green Building Grade
Another potential determinant of the overall sustainability campus grade and
college rank is the green building grade. This grade takes into account the design and
construction of campus buildings, adaptive reuse construction projects, “operational
efficiency in buildings” and standards for maintenance of buildings, water management,
and energy efficiency and management.75 These indicators are examined by the
presence of a formal green building policy, the presence of LEED-certified or LEED-
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equivalent buildings, the use of green cleaning products, the renovation of buildings to
LEED standards, the achievement of water reduction, the installation of water
conservation retrofits and low-flow plumbing, the implementation of energy-efficient
technologies, etcetera.76 For this study, a higher green building grade should lead to a
higher overall sustainability grade.
Student Involvement Grade
Student involvement also contributes to the overall sustainability grade and is
measured by efforts to integrate sustainability into residential communities, new student
orientation, internships and outreach opportunities, student organizations, sustainability
challenges and competitions.77 These indicators are weighted 10%, 10%, 30%, 35%,
and 15% respectively.78 It is expected that a higher student involvement grade will
contribute to a higher college rank.
Transportation Grade
The transportation grade is measured by the presence of a campus motor fleet,
commute modal split, local transportation alternatives, bicycle program, and a carsharing program.79 Campus motor fleet, which is weighted 12.5%, indicates that the
campus has “motor fleet vehicles that run on clean-burning fuels or electricity.”80
Commute modal split, weighted 10%, means that “a high percentage of employee and
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student commuters” travel in high occupancy vehicles.81 Local transportation
alternatives measure a college’s efforts at encouraging public transportation and
carpooling, and providing free transportation.82 Bicycle programs, or “bicycle rental or
sharing programs,” and car-sharing programs are also considered.83 A higher
transportation grade should also lead to a higher college ranking.
Endowment Transparency Grade
Endowment transparency involves making investment holdings and proxy
voting records available to the public, either through a “publicly accessible website,…a
password-protected website,…or via email.”84 It allows the public to see whether the
school’s investments are aligned with the interests of the student-body, and can create
pressure for the Board of Trustees to invest more responsibly. A high endowment
transparency grade should lead to a high overall sustainability grade, and thus, a higher
college rank.
Investment Priorities Grade
Another potential determinant of college rank is the investment priorities grade.
The investment priorities grade is calculated by weighting the following indicators:
renewable energy and sustainable investment, community investment, on-campus
sustainability projects, donor fund options to direct donations “to an investment fund

81

Ibid.

82

Ibid.

83

Ibid.

84

Ibid.

52
that considers environmental sustainability factors,” and optimizing investment return.85
The respective weights of these indicators are 30%, 30%, 30%, 20%, and 40%.86
Schools with high investment priorities grades should receive higher college rankings.
Shareholder Engagement Grade
The final category grade used to calculate the overall sustainability grade is
shareholder engagement. This category grade is determined 40% by proxy vote
decisions, 30% by stakeholder involvement, 10% by school community input, and 20%
by sustainability voting record.87 Such indicators are measured by the presence of a
proxy voting advisory committee, “faculty, student and alumni representation on an
advisory committee to the trustees,” open forums encouraging school community input,
and a proven record of voting for “sustainability-related shareholder proposals.”88 It is
expected that schools with higher shareholder engagement grades will rank higher than
those with low ones.
Dummy Variables
This study also incorporates dummy variables. The reason for this is that
information regarding the number of LEED-certified buildings on campus and the
number of LEED buildings in progress is not available for all schools.
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LEED-Certified Buildings on Campus
Since the number of LEED-certified buildings on campus is not readily
accessible, this study instead examines whether colleges do or do not have LEEDbuildings on campus. It will assign a value of 0 if there are no LEED-certified
buildings on campus, and a value of 1 if there are LEED-certified buildings on campus.
When gathering data, it was important to decipher between buildings that met LEED
standards or were LEED equivalent, and buildings with LEED-certification. For this
study, schools with buildings that met LEED standards or that were LEED equivalent
were given a 0. Only schools with LEED-certified buildings received a 1. Since
sustainability and green building are assumed to positively impact college rankings, a
higher dummy variable should result in a higher college ranking. Therefore, it is
expected that having LEED-certified buildings on campus does bring value to a college
in terms of its rank. Data regarding the existence of LEED-certified buildings on
campus was collected from The College Sustainability Report Card, under the green
buildings grade.
LEED Buildings in Progress
The second dummy variable included in this study is whether there are LEED
buildings in progress. This variable reflects efforts of the college towards green design
and should be a determinant of college rank. Like the previous variable, 0 is assigned to
schools with no LEED buildings in progress and 1 is assigned to schools with LEED
buildings in progress. Like the previous variable, a higher dummy variable should lead
to a higher college ranking. Data was also obtained from The College Sustainability
Report Card, under the green building grade.
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Estimation Procedures
To determine which factors have the greatest impact on college ranking, the
method of ordinary least squares (OLS) regression will be used. OLS minimizes the
sum of the squared residuals and will be applied to the linear multiple regression model
in equation 4.1:
Y1 = α0 + α1X1 + α2X2 +…+ αnXn + ε

(4.2)

Where Y1 is the dependent variable, Xn is an estimating independent variable, αn is a
constant term and the coefficient of the explanatory variable X, and ε is the error
residual.89 The data compiled and discussed above will be analyzed using this
regression model and will illuminate which potential determinants of college ranking
are most significant. There are several underlying assumptions of OLS estimation. The
two main assumptions are that the residuals are not correlated with the explanatory
independent variables and that the residuals are homoscedastic.90
As stated in the beginning of this chapter, multiple models will be tested. One
will include independent variables that have 550 observations. One will extend this
model to include independent variables with at least 350 observations. A third will test
all the independent variables, although it is possible that some will be omitted due to
multicollinearity. Regardless, each of these models will be tested using OLS
regression.
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Chapter IV has explained the data, empirical model, and methodology that will
be used to test the determinants of college rank. A comprehensive understanding of the
variables, models, and methodology, which have been provided in this chapter, is
essential for understanding the results that will be obtained and described in the
following chapter.

CHAPTER V
RESULTS AND CONCLUSIONS
The final chapter of this study will describe and discuss the results from the
regression analyses of the empirical models. The results from three different models
will be presented. The first model incorporates potential determinants of college rank
that have at least 550 observations. The second model includes the significant variables
from the previous model, in addition to the overall sustainability grade. The third
model replicates the second model, but replaces the overall sustainability grade with the
LEED dummy variable. To test each of these models, the ordinary least squares (OLS)
regression technique, as well as a negative binomial count technique were utilized.
The first section of this chapter will focus on the results from the three models
using both the OLS regression technique and the negative binomial count technique.
After presenting and discussing the results from the different models, this chapter will
discuss any conclusions that can be drawn from this study. It will also examine any
shortcomings of the research and suggest ideas for future research on the determinants
of college rankings.
Results: Ordinary Least Squares (OLS)
TABLE 5.1 summarizes the results of the regression analyses from the three
models that were estimated using OLS regression. For each model, the t-statistics are
displayed in parentheses below the reported coefficients. The differences between the
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three models, as explained above, are that they contain different combinations of
variables. A blank cell represents the omission of a variable from that particular
regression model.
TABLE 5.1
Ordinary Least Squares Regression Results
Variable

Model 1

Model 2

Model 3

C

-549.71

166.35

-102.10

(-5.80)

(-0.35)

(-0.23)

0.33

-0.05

0.09

(-7.03)

(-0.19)

(-0.40)

-0.63

-0.88

-0.86

(-24.49)

(-20.73)

(-21.81)

0.11

0.16

0.16

(-8.77)

(-9.76)

(-10.13)

0.08

0.09

0.09

(-12.49)

(-10.83)

(-10.84)

0.11

0.17

0.16

(-8.90)

(9.93)

(-9.89)

0.03

0.04

0.04

(-2.60)

(5.28)

(5.29)

0.13

0.12

0.12

-20.11

(10.83)

(10.88)

Year
Rep
Select
Facrank
Gradrank
Alumrank
Financial
Ret

-0.14
(-1.95)

Actual

-0.17
(-4.10)

Small

-0.03
(-1.46)

Large

-0.04
(-0.55)

Ratio

-0.38
(-3.11)

Full

-0.10
(-3.60)

Sat

-0.01
(-2.42)
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Hs

-0.03
(-1.57)

Accept

-0.03
(-2.33)

Giving

-0.04
(-1.22)

Endowstud
Overall

0.26

0.26

(2.20)

(2.21)

0.12
(-1.13)

LEED

-0.31
(-0.83)

R-squared

0.98

0.98

0.98

Adjusted R-squared

0.97

0.98

0.98

F-statistic

1245.10

785.68

781.90

Durbin-Watson stat

0.97

0.66

0.61

t-statistics in parentheses
To determine the relationships between the independent variables and the
dependent variable, coefficients for the three models are analyzed. A coefficient
explains how a one-unit increase in the independent variable affects the dependent
variable, college rank. In this study, coefficient signs for each of the variables are
consistent with their predicted signs. The coefficient signs of the student selectivity
rank (Select), the faculty resources rank (Facrank), the graduation and retention rank
(Gradrank), the alumni giving rank (Alumrank), and the financial resources rank
(Financial), for example, are positive. These findings indicate that college rank
improves with an improvement in these variables. As a result, a positive coefficient
sign is desirable for independent rankings variables.
For other variables, however, a negative coefficient is preferred since a higher
college rank corresponds to a lower rank number. This is the case for academic
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reputation score (Rep), which has a negative coefficient of -0.634482. As academic
reputation improves by one point, the college rank number decreases, and therefore,
improves by 0.634482. Other variables with negative signs are retention rate (Ret),
actual graduation rate (Actual), small classes (Small), large classes (Large), student-tofaculty ratio (Ratio), full-time faculty (Full), SAT scores (Sat), high school standing
(Hs), acceptance rate (Accept), alumni giving rate (Giving), and the presence of LEEDcertified buildings (LEED). Of these variables, only the coefficient signs for large
classes, student-to-faculty ratio, and acceptance rate are inconsistent with the
expectations in Chapter IV. The negative binomial count model results will explain this
inconsistency later. It will also account for the positive coefficient signs of endowment
per student (Endowstud) and overall sustainability grade (Overall) in OLS.
T-statistics are analyzed to determine whether or not a given independent
variable is statistically significant.1 Under the t-test, the null hypothesis states that a
given parameter equals zero.2 In order to reject the null hypothesis, the t-statistic must
exceed the critical value of t “for the 5 percent significance level in a large sample.”3
This critical value is 1.96.4 When an independent variable’s t-statistic is greater than
1.96, that variable is statistically significant.5
For Model 1, there are thirteen independent variables that are statistically
significant at the 5% level: the constant, the year, the academic reputation score, the
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student selectivity rank, the faculty resources rank, the graduation and retention rank,
the alumni giving rank, the financial resources rank, the actual graduation rate, the
student-to-faculty ratio, the full-time faculty, the SAT CR&M test score, and the
acceptance rate. Of these, the ten most significant independent variables, followed by
their t-statistics, are academic reputation score, -24.48892; financial resources rank,
20.10929; faculty resources rank, 12.48932; graduation and retention rank, 8.896737;
student selectivity rank, 8.767041; year, 7.025091; constant, -5.80338; actual
graduation rate, -4.099933; full-time faculty, -3.598546; and student-to-faculty ratio, 3.105061. Only five of the variables included in the model are statistically
insignificant; these are retention rate (Ret), small classes (Small), large classes (Large),
high school standing (Hs), and alumni giving rate (Giving). These five variables, along
with several others that describe the ranked variables, were dropped in Models 2 and 3.
Model 2, a revised version of Model 1, found similar results. Among the
significant determinants of college rank, or the variables with high t-statistics, are the
academic reputation score, the faculty resources rank, the financial resources rank, the
graduation and retention rank, the student selectivity rank, the alumni giving rank, and
the endowment per student. The constant, year, and overall sustainability report card
grade, however, are insignificant. A small t-statistic for the overall sustainability report
card grade contradicts the hypothesis of this paper and suggests that sustainability is not
an important determinant of college rank.
Model 3 corroborates these findings, with the t-statistics of academic reputation
score, student selectivity rank, financial resources rank, faculty resources rank, student
selectivity rank, graduation and retention rank, alumni giving rank, and endowment per
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student being significant. The constant, year, and dummy variable for LEED buildings
(LEED), on the other hand, are not. These results suggest that LEED-certification, like
overall sustainability, does not significantly impact college value.
To determine the validity and predictive power of the models, a number of
factors and tests are examined and carried out. One factor that must be examined is the
coefficient of determination, or R-squared, which measures “how well the regression
line fits the data.”6 This value, between 0 and 1, shows how well a model’s regressors
explain variation in the dependent variable.7 The higher the value, the better the
regression line fits the data.8 An even more accurate measurement of model fit, which
adjusts for degrees of freedom, is the adjusted R-squared value.9 This value is high for
each of the models in the study, with the adjusted R-squared values for Model 1, Model
2, and Model 3 being 0.974699, 0.981515, and 0.981427 respectively.
Another important measure of a model’s strength is the F-statistic. The Fstatistic tests the null hypothesis that all of the coefficients, bar the constant,
simultaneously equal zero.10 In order to reject the null hypothesis and show that the
“regression equation as a whole is significant,” the F-statistic needs to be large.11 This is
the case for all three models; therefore, the independent variables belong in the model.

6

Ibid., 33.

7

Ibid.

8

Ibid.

9

Ibid., 35.

10

Ibid., 54.

11

Ibid.

62
Multicollinearity exists when variables are “highly, but not perfectly,
correlated.”12 All three models were found to have this problem. Luckily, it did not
need to corrected since the t-statistics were statistically significant.
Normality exists when errors are “normally distributed, with zero mean and
constant variance.”13 To test for normality, the Jarque-Bera test was used.14 To prove
normality using this test, the Jarque-Bera statistic must be less than 5.99, or the chisquared with two degrees of freedom at the 5% level.15 Normality was found for all
three models.
Serial Correlation, or autocorrelation, is an econometric problem that arises
when “variation around the regression function is not independent from one period to
the next.”16 It is a problem frequently encountered when using time-series data, and can
be detected in several ways.17 One way to find autocorrelation is by using the DurbinWatson test.18 This test specifically looks for first order autocorrelation, and it does this
by calculating a Durbin-Watson statistic (d).19 If the Durbin-Watson statistic is less
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than the lower Durbin-Watson value (dL), then first order autocorrelation exists.20 For
all three models, this was the case.
To test for autocorrelation of unknown form, the Breusch-Godfrey Serial
Correlation LM Test was run.21 This test differs from the Durbin-Watson test in that it
“examines the covariance of the residuals with lagged values.”22 Under this test, the
null hypothesis is that there is “no serial correlation in the residuals.”23 When the
Lagrange multiplier statistic (LM) is greater than X-squared with k degrees of freedom,
the null hypothesis can be rejected, and serial correlation will need to be corrected.24
For Models 1, 2, and 3, serial correlation exists for 1 lag, and was corrected using robust
standard errors computed by the HAC option, which will be described later.
Heteroscedasticity is an econometric problem that occurs when error variance is
“not constant across observations.”25 If heteroscedasticity exists, the least-squares
estimators are flawed. The White test is one way to detect this problem.26 Like the
Breusch-Godfrey Serial Correlation LM test, the White’s test statistic is Obs*Rsquared.27 When this value is greater than X-squared with k degrees of freedom, the
null hypothesis of homoscedasticity is rejected, and heteroscedasticity must be
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Ibid.

21

EViews, 87.

22

Greene, 271.

23

EViews, 88.

24

Ibid., 159.
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Greene, 215.

26

EViews, 163.

27

Ibid.
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addressed.28 To adjust for heteroscedasticity, as well as autocorrelation the HAC test
was used.
The Newey-West heteroscedasticity and autocorrelation consistent covariances
(HAC) test provides “a more general covariance estimator that is consistent in the
presence of both heteroscedasticity and autocorrelation of unknown form.”29 In order to
do this, the HAC test adjusts the standard error for heteroscedasticity and
autocorrelation and, as a result, it adjusts the t-statistic.
The next section describes and discusses the results after running a negative
binomial count model.
Results: Negative Binomial Count Model
A count model is used to account for the discrete nature of a dependent
variable.30 One example of a count model is the Poisson regression model. This model
rests upon a very bold “assumption that the mean [of the data] equals the variance.”31
Since this is unlikely the case, a negative binomial count model can be used.32 Negative
binomial count models are used to deal with overdispersion and to “estimate the
parameters of the model using maximum likelihood of a negative binomial
specification.”33
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TABLE 5.2 summarizes the results of the regression analyses from the three
models that were estimated using a negative binomial count model. The negative
binomial count model computes marginal errors, or adjusted coefficients, and zstatistics for each of the variables. The z-statistics are displayed in parentheses below
the reported coefficients. The differences between the three models, as with the
ordinary least squares regressions, are that they contain different combinations of
variables. A blank cell represents the omission of a variable from that particular
regression model.
TABLE 5.2
Negative Binomial Count Model Results
Variable

Model 1

Model 2

Model 3

(-4.47)

(-0.24)

(-0.18)

0.63

0.22

0.17

(5.89)

(0.36)

(0.31)

-0.92

-1.04

-1.04

(-16.57)

(-9.74)

(-10.22)

-0.05

0.11

0.11

(-2.04)

(3.26)

(3.26)

0.06

0.10

0.10

(5.14)

(5.05)

(5.19)

0.02

0.20

0.20

(0.78)

(5.19)

(5.26)

-0.09

0.07

0.07

(-4.35)

(4.25)

(4.21)

0.09

0.04

0.04

(7.94)

(2.07)

(2.12)

C
Year
Rep
Select
Facrank
Gradrank
Alumrank
Financial
Ret

-0.50
(-3.60)

Actual

-0.38
(-4.69)

Small

-0.14

66
(-3.17)
Large

0.53
(3.13)

Ratio

-0.30
(-1.18)

Full

-0.09
(-1.64)

Sat

-0.02
(-2.32)

Hs

-0.21
(-5.36)

Accept

0.04
(1.57)

Giving

-0.66
(-7.73)

Endowstud
Overall

-1.19

-1.21

(-2.94)

(-2.99)

-0.01
(-0.02)

LEED

0.49
(0.51)

z-statistics are in parentheses
Under the negative binomial count model, z-statistics are analyzed to determine
whether or not a given independent variable is statistically significant. Just as in the ttest, the z-test determines independent variables with z-statistics greater than 1.96 to be
statistically significant.
For model 1, there are fourteen independent variables that are statistically
significant at the 5% level: the constant, the year, the academic reputation score, the
student selectivity rank, the faculty resources rank, the alumni giving rank, the financial
resources rank, the retention rate, the actual graduation rate, small classes, large classes,
the SAT CR&M test score, high school standing, and the alumni giving rate. Of these,
the five most significant independent variables are the academic reputation score, the
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financial resources rank, the alumni giving rate, year, and high school standing. Only
four of the variables included in the model are statistically insignificant; these are
acceptance rate, full-time faculty, student-to-faculty ratio, graduation and retention
rank.
Model 2, a revised version of Model 1, found similar results. The most
significant determinant of college rank, or the variable with the highest z-statistic, is the
academic reputation score. As determined in the OLS regression, the constant, year,
and overall sustainability report card grade are insignificant. This is further
confirmation that the overall sustainability report card grade is not an important
determinant of college rank.
Model 3 finds similar results, with the academic reputation score being the most
statistically significant variable. Just as in the OLS regression, the constant, year, and
dummy variable for LEED buildings (LEED) are insignificant. Therefore, LEEDcertification does not significantly impact college value.
Conclusions
This study has attempted to determine which determinants of college rank are
most significant. It has also attempted to find out whether sustainability and LEEDcertification bring value to colleges in terms of their rankings. In the past, studies have
been conducted to examine the determinants of college rank. This study, however, is
unique in its inclusion of green variables.
This paper has summarized the literature on eco-labeling and the variables that
enhance a college’s value/rank. It has considered factors such as endowment,
leadership, reputation, competitiveness, cost and financial aid, academic support, ease
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of completion, and greenness. The U.S. News and World Report currently includes
some of these variables in its ranking model; however, it does not include all.
Data for this study was compiled over a ten-year period from 61 different
schools. The pooled data set comes from sources such as the U.S. News and World
Report, The Chronicle of Higher Education’s Executive Compensations the College
Board’s Annual Survey of Colleges, and the Sustainability Report Cards. Due to an
inconsistency in sample size, three different models were tested. One included all of the
independent variables with at least 550 observations. The second model dropped
several of those variables and added endowment per student, as well as the overall
sustainability report card grade. Model 3 revised Model 2 by replacing the overall
sustainability report card grade with the dummy variable for LEED-certified buildings.
Furthermore, all three models were tested using the ordinary least squares
regression technique and a negative binomial count model. All of the models find the
constant, the year, the academic reputation score, the student selectivity rank, the
faculty resources rank, the graduation and retention rank, the alumni giving rank, the
financial resources rank, and the endowment per student to be significant. These
findings are consistent with the theory. The overall sustainability grade and dummy
variable for LEED-certified buildings were found to be insignificant. This, however,
should be subject to future research.
Future Research
Due to the recent interest in sustainability, it was impossible to collect a large
sample of data. In a couple years, it would be worthwhile to re-conduct this study using
a larger sample set. For this study, sustainability grades were only available between
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2007 and 2011. Furthermore, only 2009 and 2010 data was truly useful. The 2007 and
2008 data, for example, failed to account for the majority of the schools, and the 2011
data was not relevant since the other variables did not have data for 2011. It would be
interesting to employ these models again, perhaps changing the dependent variable to a
different measurement of college value. Changing the dependent variable would
address the fact that sustainability is not currently reflected in college rank, and could
also reduce the necessity for a count model. A final suggestion for future research is to
utilize a more complex model than the one that is presented in this study, one that
reflects the interrelatedness of the different variables.
Implications
This study is one of the first to explore the value that sustainability brings
colleges in terms of their rankings. It shows which variables are most significant
against the U.S. News and World Report college rankings, and shows the relationships
between the dependent and independent variables. Based on the results from this study,
academic reputation is the single most important indicator of a college’s ranking. This
is consistent with previous studies on reputation and value.
In conclusion, this study analyzes the potential determinants of college rank and
determines which are most and least significant. This study is a starting point for
research on the value that sustainability brings colleges and should be reconsidered as
more data becomes available.
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