Appendix A

Background Information

The view that universities are businesses needs to be
challenged [. .. ] While its educational services yield private
returns to individual students, the greater part of its activities
yield social benefits and cannot easily be captured by market
arrangements.

Peter Karmel (Karmel, 2003)

HIS APPENDIX assembles information to illustrate some aspects of
the context of higher education, specifically regarding tuition &
fees, research rankings of institutions, and departmental foci. The
following five tables are included:

o Tuition & fees at selected US state universities; tuition & fees at se-
lected US private universities (Table A.1); research rankings of se-
lected US state universities; research rankings of selected US private
universities (Table A.2). Note that tuition & fees and research rank-
ings do not correlate.

e Faculty of Departments (Schools) at the University of North Carolina
at Chapel Hill (see Table A.3). I provide here a historical example,
some 20 years old, of a fine but by no means elite university: the
graduate school of the University of North Carolina at Chapel Hill
(of the year 1979-80) listed 66 departments and courses of studies,
among them inter-departmental curricula.

These inter-departmental curricula were offered in the following fields: in
Biomedical Engineering and Mathematics, Comparative Literature, Ecol-
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Table A.1: TUITION AND FEES (IN $ PER ACADEMIC YEAR) AT SELECTED
US UNIVERSITIES (2003-04), based on: chronicle.com/stats/tuition/.

PUBLIC INSTITUTION: in-state  out-of-state
Georgia Institute of Technology 4,076 16,002
Indiana University (Bloomington) 6,517 17,552
Michigan State University 6,769 16,729
North Carolina State University 3,889 15,737
Pennsylvania State University (University Park) 9,706 19,328
Purdue University 5,560 17,640
Rutgers University 7,927 14,441
U of California (Los Angeles) 5,298 19,508
U of California (Berkeley) 5,250 19,460
U of California (San Diego) 5,508 19,718
U of Colorado (Boulder) 4,020 20,336
U of Illinois (Chicago) 6,934 17,080
U of Illinois (Urbana) 7,010 18,046
U of Maryland (College Park) 6,759 17,433
U of Michigan (Ann Arbor) 7,895 24,695
U of North Carolina (Chapel Hill) 3,993 15,841
U of Oregon 4,959 16,698
U of Pittsburgh 9,274 18,586
U of South Carolina (Columbia) 5,778 15,116
U of Texas (Austin) 4,188 11,268
U of Virginia 5,964 21,934
U of Washington (Seattle) 4,968 16,121
U of Wisconsin (Madison) 5,136 19,136
Virginia Polytechnic Institute 5,095 14,979

ogy, Folklore, Genetics, Human Services Administration, Marine Sciences,
Neurobiology, Occupational Therapy, Operations Research and Systems
Analysis, Physical Therapy, Recreation Administration, and Rehabilitation
Counseling. At the time, the University had some 17,000 students.
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Table A.1 (continued)

PRIVATE INSTITUTION: in-state & out-of-state
California Institute of Technology 24,117
Carnegie Mellon University 29,410
Cornell University 28,754
Duke University 29,345
Harvard University 29,060
Johns Hopkins University 29,230
Massachusetts Institute of Technology 29,600
Northwestern University 28,524
Princeton University 28,540
Rensselaer Polytechnic Institute 28,496
Stanford University 28,923
University of Chicago 29,238
University of Pennsylvania 29,318
University of Southern California 28,692
Washington University 29,053

Yale University 28,400
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Table A.2: RESEARCH RANKINGS OF SELECTED US UNIVERSITIES, by Per-
centage of Publications in Qualified Subfields (%) and by Number of Pub-
lications in Qualified Subfields (No.), based on CEST (www.cest.ch).

PUBLIC INSTITUTION: Rank (%) Rank (No.)
Georgia Institute of Technology 252 211
Indiana University (Bloomington) 159 61
Michigan State University 34 42
North Carolina State University 70 68
Pennsylvania State University (University Park) 75 36
Purdue University 45 48
Rutgers University 149 52
U of California (Los Angeles) 26 5
U of California (Berkeley) 8 8
U of California (San Diego) 9 10
U of Colorado (Boulder) 30 39
U of Illinois (Chicago) 319 168
U of Illinois (Urbana) 18 20
U of Maryland (College Park) 56 46
U of Michigan (Ann Arbor) 19 7
U of North Carolina (Chapel Hill) 31 24
U of Oregon 36 100
U of Pittsburgh 16 17
U of South Carolina (Columbia) 198 191
U of Texas (Austin) 33 38
U of Virginia 81 51
U of Washington (Seattle) 25 9
U of Wisconsin (Madison) 35 21

Virginia Polytechnic Institute 134 118
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Table A.2 (continued)

PRIVATE INSTITUTION: Rank (%) Rank (No.)
California Institute of Technology 3 28
Carnegie Mellon University 17 70
Cornell University 23 15
Duke University 21 19
Harvard University 1 1
Johns Hopkins University 6 3
Massachusetts Institute of Technology 4 14
Northwestern University 51 33
Princeton University 10 32
Rensselaer Polytechnic Institute 85 181
Stanford University 5 6
University of Chicago 32 27
University of Pennsylvania 42 16
University of Southern California 20 26
Washington University 13 18

Yale University 12 13
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Table A.3: FACULTY OF DEPARTMENTS (SCHOOLS) AT THE UNIVERSITY OF
NORTH CAROLINA AT CHAPEL HILL (1979-80): by Professors [P], Asso-
ciate Professors [AP] and Assistant Professors [aP], based on: (The Gradu-
ate School, 1979).

DEPARTMENTS (OR SCHOOLS): P AP aP
Anatomy 11 7 9
Bacteriology & Immunology 14 11 11
Biochemistry & Nutrition 18 9 10
Botany 10 3 2
Chemistry 24 3 6
Dentistry (School) 36 22 20
Geology 1 - 6
Mathematics 15 12 4
Pathology 21 11 19
Pharmacology 14 13 4
Pharmacy (School) 1 8 8
Physics & Astronomy 22 5 2
Physiology 10 11 9
Statistics 7 3 1
Zoology 11 5 5
Biostatistics 10 14 7
Environmental Sciences & Engineering 18 6 4
Epidemiology 7 3 5
Health Administration 1 8 8
Health Education 3 2 3
Maternal & Child Health 7 1 1
Nutrition 2 2 1
Parasitology & Laboratory Practice 3 2 -
Public Health Nursing 1 5 2
Anthropology 7 1 5
Business Administration (School) 27 16 12
City & Regional Planning 10 3 2
Computer Science 3 4 2
Economics 13 13 5
Education (School) 22 25 13
Geography 4 4 2
Nursing (School) 5 17 17
Physical Education 4 4 5
Political Science 22 7 5
Psychology 28 17 13
Social Work (School) 4 8 6
Sociology 1 5 6
Speech Communication 2 3 4
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Table A.3 (continued)
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DEPARTMENTS (OR SCHOOLS):
Art
Classics
Comparative Literature
Dramatic Art
English
Germanic Languages
History
Journalism (School)
Library Science (School)
Linguistics
Music
Philosophy
Radio, TV & Motion Pictures
Religion
Romance Languages
Slavic Languages
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Appendix B

Technical Notes

[...] efficiency is not a very helpful guide for teaching and
research.

Derek Bok (Bok, 2003)

N THE PRESENT report, a number of terms or concepts play a central
role: efficiency and effectiveness; performance indicators; governance,
management and accountability. Because all these terms are widely
used, and because the usage in this report may differ from those the

reader is accustomed to, I shall try to clarify meanings or ramifications of
the terms in the present context. I do not want to enter into a deeper dis-
cussion here; a few remarks shall suffice.

B.1 Efficiency and Effectiveness

The term ‘efficiency’ is widely used in economics whereas the term ‘effec-
tiveness’ is not (Pearce, 1989)!. ‘Efficiency’ is sometimes used in the context
of a resource allocation discussion (Koopmans, 1957). Economists talk of ef-
ficient (and inefficient) patterns of output. In the context of linear program-
ming (Dorfman, Samuelson, & Solow, 1958) and maximizing behavior, for
instance, a set of choice variables is called inefficient if one or more of these
can be increased without decreasing any of them. If a minimizing behavior

To connote the term ‘effectiveness’, a range of definitions are employed, some of which
are used synonymously with “goals” achievement”: effectiveness is then the degree to
which goals are attained. See in this context also the discussion surrounding the formula
D.11 on page 199.
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is modeled, the argument is reversed: we are looking for a set of feasible
choice variables whose values cannot be further decreased without leaving
the feasible region. It is this minimizing, cost reduction, model which ap-
pears to be in the foreground when popular reference is made to efficiency.

If we continue within the framework of linear programming, we might
look at a primal problem in the form:

minimize: C = cx (B.1)

subject to
Ax > b,

where c is a (1 x n)-vector of cost-coefficients, x > 0 a (n x 1)-vector of
activity level variables, b a (m x 1)-vector of targets to be met, and A a
(m x n)-matrix of coefficients. Specifically, we are looking for activity levels
% such that A% = b. This primal problem (B.1) can be interpreted as one
designed to focus on efficiency: we minimize total costs C' subject to the
constraint that certain targets have to be met. I have called this problem
situation the “outsider’s” perspective on resource allocation, because it is
mainly adopted by people outside the institutions under consideration —
politicians, elected officials or legislators, namely “to provide a service —
or a ‘product’ — as cheaply as possible” (Herbst et al., 2002, p. 26). If we
look now at the corresponding dual problem,

maximize: U = ub (B.2)

subject to
uA <c

where u > 0is a (1 x m)-vector of (implicit) utility-coefficients, we can in-
terpret the dual problem (B.2) as one designed to focus on effectiveness: we
maximize the total utility U subject to the constraint that given unit costs
are not violated. I have called this perspective the “insider’s position, i.e.
the position taken by responsible governing boards, presidents, provosts or
rectors, deans and administrators of higher education institutions. [They]
view the problem from the opposite direction: with given resources [or
with given unit costs], they attempt to be as effective, as productive as pos-
sible”.

At the optimum of problem B.2 we shall have 1A = c. Duality theory
tells us now that, at the optimum, the minimized value of C' (of problem
B.1) equals the maximized value of U (of problem B.2), i.e.

C=ck=ub=0U,
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or, by substituting the values for c and b, we have (1A )% = G(AX). In this
sense — and in the context cited —, ‘efficiency” and ‘effectiveness’ can be
considered as dual concepts (Massy, 2004, p. 18).

Herbert A. Simon expressed his concern about the way the term ‘effi-
ciency’ is used: “The term ‘efficiency” has acquired during the past genera-
tion a number of unfortunate connotations which associate it with a mech-
anistic, profit-directed, stop-watch theory of administration. [...] Until
practically the end of the nineteenth century, the terms ‘efficiency” and ‘ef-
fectiveness” were considered almost synonymous” (Simon, 1957). We could
add to this that in the intervening decades the term ‘efficiency” has lost
much of its negative connotation that Simon sees — but it may also have
lost its general meaning, at least outside the community of economists.

B.2 Performance-Based Resource Allocation

Performance Indicators. Performance indicators in higher education are
generally tied to the framework of an input-output or a flow or process
model (Astin, 1993). In analogy to an industrial plant, the higher education
institution is seen as a processing unit by which ‘raw materials’ or ‘semi-
finished products” are transformed and value is added. The process model
of higher education institutions distinguishes between input, process, out-
put or outcome and the corresponding variables or indicators:

e Input: students (distinguished by various characteristics or ‘quali-
ties”), faculty and staff, infra-structural facilities, resources of various
kinds (and origins), etc.;

e Process: unit-resources invested (e.g. faculty-student, staff-student or
faculty-staff measures), throughput measures (time-to-degree ratio,
drop-out rates), etc.;

e Output: degrees awarded (at various levels), publications of papers,
journal articles or books, patents obtained, etc.;

e Outcome: career paths of alumni or outgoing staff and faculty, earning
potential of graduates, citations generated by publications, scientific
prizes procured, spin-off companies founded, etc.

Input variables (or indicators) might fall into two categories: (i) the primary
‘raw material” or ‘semi-finished” product to be transformed into the ‘fin-
ished” product (e.g. the students if one focuses on educational processes or,
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if one focuses on the research process, the know-how present — however
defined — in order to produce new scientific results) and (ii) co-requisites
necessary (i.e. other resources, monetary or otherwise).

Process variables normally relate two input variables: the number of
students taught per faculty member (student-faculty ratio, averages over
a given domain), the number of doctoral students advised by and work-
ing under a faculty member, the number of staff members employed in the
research groups of faculty members (staff-faculty ratio), the monetary in-
puts required to fund a student-year (measured in full-time equivalents)
in a given disciplinary field, et cetera. They could also relate the effec-
tive time required to graduate with the norm-time required, or the number
of students dropping out of programs with the numbers initially enrolled
(drop-out rates). Process variables are frequently used as quality indica-
tors of institutions. For example, student-faculty ratios are used in this
way, or staff-faculty ratios. Institutions which pride themselves for hav-
ing a teaching focus will draw attention to their low student-faculty ratios,
and research-oriented institutions will invoke the notion of small research
groups and intimate working relationships. Low time-to-degree ratios or
low drop-out rates are also frequently seen as being indicative of quality
education.

Performance indicators generally relate output to input — in the form
of ratios or differences. If drop-out rates are low, we shall have correspond-
ing high graduation rates (and vice versa). But they may also relate out-
come to output, as when we compare citations generated by publications?.
Performance indicators have to be intelligently assessed. If B and C are
(real-valued) output and input measures, respectively, performance indi-
cators are generally expressed in the form of 2 or B — C (if B and C have
the same dimensionality). If, in the case of institutions ¢ and j, we have

gz—g;>0, or (Bi—C’i)—(Bj—Cj)>0,
we might conclude that institution ¢ performs better than institution j. But
such conclusions are generally only reasonable when we have assurances
that output and input measures were properly operationalized.

Take a performance measure “degrees awarded, by faculty member”
(ina given time period, and a given departmental orientation), for instance.
An institution with a higher ratio would seem to outperform an institution

*In this particular context, outcome and output can be redefined as the output and input,
respectively, of a new process.
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with a lower ratio, but only if degrees are really equivalent. Frequently, the
institution with the lower ratio will produce qualitatively better degrees
because of the more intimate faculty-student interaction. Output (or input)
alone should also not be the criterium by which to judge. For instance, if
one institution takes in students of lower academic standing than another,
the output (or input) measure above will mask pertinent information. Sup-
pose B; and C; denote (average) scores of an academic test administered at
the time of graduation and enrollment, respectively (same scoring scale).
If ¢ is an institution with higher academic standing than institution j, we
can expect B; > B; (and C; > (), and we might conclude that i performs
better than j. If we measure the academic improvement of the students
of institution ¢ by A; = B; — C;, we could easily have A; > A;, that is,
the institution with the lower academic standing — and generally lower
test scores of its incoming or graduating students — might outperform the
institution with the higher academic standing.

In this report, and in this technical note thus far, I have focused on per-
formance indicators (or variables) in a strict sense (i.e. relating output to
input). The term “performance indicators’ is also used (in the literature) in
a loose sense, namely to refer to indicators used in the context of perfor-
mance assessment. In reading or rereading through the literature, I came
across terms such as “performance-based regulations” (Coglianese, Nash,
& Olmstead, 2002). I should like to alert the reader to the circumstance that
not all usages of the term ‘performance-based’ refer to the concepts ad-
dressed here. Performance-based regulations may refer to performance —
or regulatory — standards, and these in turn may constitute a looser form
of design standards, used in many fields, and enforced by corresponding
regulating agencies®. Regulatory standards come into play when defining
admissible levels of water or air quality, or of airline or power-plant safety,
for instance, and they are under constant review. They specify an outcome,
or a “performance level” in the diction of these regulations, and leave the
choice of the specific measures required to the regulated agency; or they
may even specify a code of practice. The setting of regulatory standards is
very common — and very necessary in today’s complex world, and it has
an old history. But it would not be prudent to extend the meaning of such
a concept to the cases and phenomena which form the focus of the present
report.

*Regulating powers are frequently delegated to professional societies, particularly in the
fields of engineering.
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Performance-Based Resource Allocation. In the context of the present re-
port, and in line with established notions (Burke, Joseph C. and Associates,
2002), performance-based resource allocation refers to allocation procedu-
res which tie external or internal funding to performance indicators, via
funding formulee.

Analogous to the usage of “‘performance indicators’,  have noticed that
the notion of performance-based resource allocation is also used in a less
strict — and perhaps even misleading — sense. For instance, Ingo Liefner
compares and analyzes six research universities, two Swiss, one Dutch, one
from the UK, and two from the US (Liefner, 2003). Looking at the two Swiss
universities, he concludes that the external and internal resource allocation
is “not based” on performance. In the case of the two remaining European
universities he states that the allocation of funds (externally as well as in-
ternally) are “partly” based on performance, and in the case of the two US
universities he states that the external “allocation of public funds [is] based
on performance” while in the case of the internal resource allocation “other
competitive funding sources [dominate]” (Liefner, 2003, p. 476).

No doubt, all six universities are performance oriented and their fund-
ing agencies and management take performance into consideration. All
six universities derive their external research support from similar sources,
although to different degrees: the two US research universities derive prac-
tically all their research funding from external sources, whereas the Euro-
pean institutions are given resources (by their respective funding agencies)
to fund research internally. But only one of the six, the University of Bris-
tol, has been subjected to the performance-based resource allocation mech-
anisms that form the focus of this report (see Section D.1).

B.3 Information Systems

Accountability and accountability measures depend on properly designed
and integrated information systems. Only a few years ago, different de-
partments within the same organization or the same higher education in-
stitutions tended to have their own data system: student records, for ex-
ample, would be kept separate from those of employees or faculty, and
all three would be kept separate from accounting. In such non-integrated
systems, it was impossible to answer such simple questions as how many
people were associated with a university. Double counting was not easy
to avoid because students were employed as assistants, or employees were
enrolled as students, and the systems used did not permit proper identi-
fication of the intersections of the sets of students, employees and faculty.
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Furthermore, the systems used could not easily track individuals holding
different jobs at various departments, and they may have been unable to
correctly calculate full-time-equivalent (FTE) employment figures.

However, properly designed information systems and proper manage-
ment of records is not only necessary for accountability purposes, they are
also mandatory for institutional management — or at least they should
be. Until the recent development of the concept of the European Credit
Transfer System (ECTS), a byproduct of the Bologna process initiated by
the European Rectors” Conference (ERC), credit systems played no role in
most European universities and their implementation is far from complete.
As a consequence, FTE-student numbers could not be suitably defined,
and many student-statistics reported inflated numbers (Pechar & Wrob-
leski, 2001), with implications also for accounting purposes and funding
processes. At the same time, information was lacking to effectively man-
age courses or course systems which cross departmental boundaries, and
the cost-effective matching of course programs and lecture halls or seminar
rooms was practically impossible. The late introduction of credit systems
in Europe is all the more perplexing when we realize that credit systems
were introduced in the US (by the Carnegie Foundation) around 1905. Fur-
thermore, the ECTS sets a focus on ‘European credit transfer’, as if credit
transfer (from institution to institution) was the only a singular reason to
introduce a credit system.

Credit systems are not the only tools in the teaching-learning field
which have had difficulties establishing themselves in Europe. Course
evaluations by students provide another example. Without credit systems,
or without course evaluation systems, universities lack vital instruments to
manage their own institution, and the general reluctance even to use the
newly introduced ECTS for internal purposes signals a still prevalent hes-
itancy on the part of many European rectors or presidents to manage their
institutions and make them transparent. That same hesitancy to manage
appears to be tied to a reluctance to initiate pro-active, bottom-up change.
The institutions’ reluctance to change-management, in turn, provokes top-
down initiatives on the part of supervising bodies or government agencies.
Such actions are then often decried as micro-management, and are so re-

sented by institutions or institutional systems*.

*See the footnote 28 on p. 87.






Appendix C
The Atlantic Split

[Olnce employed in a specific environment, individual
productivity soon conforms to the characteristics of that
context [...] In almost all fields the most productive labs are
the smallest, and the least productive labs may be small or
large.

Nicolas Carayol and Mireille Matt (Carayol & Matt, 2003)

HE THESIS OF THE ATLANTIC SPLIT regarding research productivity
is not new; it has lingered on for some decades now. It states
that US universities have a productivity edge. The thesis has to
be reevaluated periodically because systems are in flux, and in re-

cent years one can observe a tendency to challenge the thesis: non-US re-
search institutions and universities have gained ground (Da Pozzo, Maye,
Roulin Perriard, & von Ins, 2004; Da Pozzo et al., 2003, chapter 1), enough
— some hope — to bridge or fill the cleft which separated in the past the
US research enterprise from that of Europe or other regions.

However, reiterations of the thesis appeared (Da Pozzo, Maye, Roulin-
Perriard, & von Ins, 2001; Herbst, 2004b). In what follows, I shall try to doc-
ument the “Atlantic Split” as it presented itself at the turn of the past century.
The thesis is of relevance here because the productivity edge which sepa-
rates US universities from those of the rest of the world was not brought
about by performance funding measures (but by measures referred to in
Chapters 5 and 6). Furthermore, there is no supportive evidence to assume
that performance funding contributed to the closing of the productivity
gap: other factors appear to stand in the foreground.
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Table C.1: CEST-SAMPLE OF INSTITUTIONS (1998-2002).

Country Institutions (numbers)
USA 217
Germany 59
Japan 56
UK 49
France 40
Italy 36
(others) 226

Total 683

The data to which I refer pertain to a data set compiled by CEST which
is based on an original data set provided by Thomson Scientific, Inc., for-
merly Institute of Scientific Information (ISI). CEST extracted the most re-
search productive universities (worldwide) and included thus 683 institu-
tions in its own data set (roughly 2 percent of all institutions — universities,
colleges and research institutes — documented by ISI). The country distri-
bution of institutions included can be seen in Tables C.1, C.3 (alphabetical
listing) and C.4 (listed by number of institutions included).

C.1 Indicators

The criteria (Criterion 1 and Criterion 2) by which this extraction occurred
shall be explained below. CEST characterized the institutions by indicators,
six of which are defined below (plus one definition of terms)!:

Number of “‘Publications” Publications by institution. Publications cover
journal articles (circa 71% of all publications), apart from other forms
of written communications which are covered through ISI. Publica-
tions by institution is an output measure.

Fields or Subfields Current Contents of ISI distinguishes seven primary
‘research areas’ or ‘fields”: Engineering, Computing & Technology
(ECT), Physical, Chemical and Earth Sciences (PCES), Agriculture, Bi-
ology & Environmental Sciences (ABES), Life Sciences (LS), Clinical
Medicine (CM), Social & Behavioral Sciences (SBS), and Arts & Hu-
manities (AH). Within these primary research areas ISI distinguishes

1Regardimg the detailed definition of indicators and terms referred to below, see:
http://adminsrv3.admin.ch/cest_ccs/introduction/method/method_2004.pdf.
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‘subfields”: ECT (17), PCES (11), ABES (12), LS (18), CM (25), SBS (14),
and AH (10); in total, hence, 107 subfields?.

‘P-Subfields” Number of Subfields with at least 50 Publications. Institut-
ions may have one or more subfields where faculty, staff or students
publish. If an institution has at least 50 publications in a subfield
within the period (1998-2002) covered, the institution meets the first
requirement for inclusion in the CEST-data-set (Criterion 1). P-Sub-
tields is a kind of a performance measure.

‘Relative Citation-Index” A citation-index is a quotient which links pub-
lications to the citations of these publications (citations per publi-
cation). The relative-citation-index standardizes these quotients for
each field on a scale from 0 to 200 where the respective worldwide av-
erage (for each field) is defined to be 100. To qualify for CEST’s own
select set of institutions, CEST requires a relative citation-index of 120
(Criterion 2). The Relative Citation-Index is a performance measure.

‘Number of Qualified Subfields’” Qualified Subfields are subfields of in-
stitutions which meet the two criteria defined above (Criteria 1 and
2). Number of Qualified Subfields is a kind of a performance mea-
sure.

‘QS-Publications’” Number of Publications in Qualified Subfields, a kind
of a performance measure.

‘Publication Effectiveness’ Publications in Qualified Subfields as a Per-
centage of Total Publications. The Publication Effectiveness is a per-
formance measure.

C.2 Boxplots

Figures C.1 through C.12 below contain six pairs of figures (vertical box-
plots) which visualize the distribution of subsets of the 683 institutions of
the CEST-set along the axis of the respective indicators just described (see
also Table C.2). These boxplots show the following:

e the axis of the values of indicator plotted (vertically);

e outliers below (if any);

"Fach subfield is linked to an associated journal list which is used to ‘define’ the subfield.
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Table C.2: SUMMARY STATISTICS OF THE INDICATORS REFERRING TO THE
CEST-DATA-SET OF INSTITUTIONS.

Indicator Min 1. Quartile Median Average 3.Quartile  Max
Publications 57 1,678 3,556 6,108 8,073 76,140
P-Subfields 1.0 9.0 20.0 27.2 43.0 103.0
Rel Citation-Index  41.0 83.0 95.0 95.2 107.0 176.0
Qualified Subfields 1.0 1.0 4.0 8.5 10.0 79.0
QS-Publications 50 116 410 1,830 1,599 56,220
Publ Effectiveness 0.3 7.0 15.0 21.0 29.0 96.0

e smallest value (outliers excepted);

e first (or lower) quartile of values (beginning with the shaded area up
to the median);

e median;
e third (or upper) quartile of values (up to the end of the shaded area);
e largest value (outliers excepted);

e outliers above (if any).

Each pair of figures contains a series of boxplots which are characteristic of
institutional distributions by country (organized alphabetically according
to country code — see Table C.3) to identify particular country boxplots;
and two vertical boxplots juxtaposing non-US and US institutions.

C.3 Findings

Number of “Publications’ If we look at the country distributions of insti-
tutional output (Figure C.1), we observe some institutions with many
publications (in particular, the University of London, actually a con-
glomerate of institutions, or institutions in the US or Japan). Institu-
tions of a range of — mainly smaller — countries (e.g. those of Bel-
gium, Canada, Switzerland, Germany, Israel, The Netherlands, Swe-
den or Singapore) show relatively high numbers of institutional pub-
lications. A juxtaposition of (466) non-US and (217) US institutions is
given by Figure C.2.
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‘P-Subfields” Again, institutions of a range of smaller countries (i.e. those
of Belgium, Canada, Switzerland, Israel, The Netherlands, Sweden
and Singapore) qualify for subfields with at least 50 publications in
the period (1998-2002) considered (Figure C.3). Non-US and US in-
stitutions are compared in Figure C 4.

‘Relative Citation-Index” Here, we look at the first true performance mea-
sure. Institutions of the following countries have a median greater
than 100: Switzerland, Denmark, The Netherlands, Sweden, the UK,
and the US (Figure C.5). Non-US and US institutions are juxtaposed
in Figure C.6, and the median of the US institutions is above the value
of the third quartile of non-US institutions.

‘Number of Qualified Subfields’ Institutions which qualify for the selec-
tion criterion of CEST (Criteria 1 and 2) assemble ‘qualified” subfields
most numerously in Canada, Switzerland, Denmark, Finland, Israel,
The Netherlands, Sweden, the UK and the US (Figure C.7). Partic-
ularly Switzerland and The Netherlands score well. The US, and to
some extent also the UK, have institutions in the top quartile which
excel. Non-US and US institutions are placed side by side in Figure
C.8; again, the median of the US institutions is above the value of the
third quartile of non-US institutions. Furthermore, the forth quartile
of US institutions is clearly much better placed than the correspond-
ing non-US institutions.

‘QS-Publications” If one looks at the number of publications in qualified
subfields, the picture just sketched will show greater contrasts now:
institutions of Switzerland and The Netherlands score well (if one
looks at the respective population of institutions), and if one focuses
on the top quartile of institutions, institutions of Canada, Japan, the
US and the UK excel (Figure C.9). Placing non-US and US institutions
side by side (Figure C.10)?, the differences in the performance of the
two populations of institutions become pronounced.

‘Publication Effectiveness” This is the second proper performance mea-
sure. Institutions in Switzerland perform well on this measure (Fig-
ure C.11). Again, juxtaposing non-US and US institutions (Figure
C.12), the differences in the performance of the two populations of
institutions are pronounced.

’In Figure C.10, the 56,223 QS-Publications of Harvard University were excluded to
show greater detail.
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Table C.3: NUMBER OF UNIVERSITIES AND COLLEGES INCLUDED IN THE
CEST DATA-SET OF INSTITUTIONS (1998-2002), by Code of Country (N =

683).

Country Code Institutions (number)
Austria A 10
Argentina AR 2
Australia AU 17
Belgium B 8
Brasilia BR 3
Canada CA 30
Switzerland CH 9
Chile CL 2
China CN 11
Costa Rica Costa 1
Czech Republic Ccz 4
Germany DE 59
Denmark DK 9
Spain E 22
Estonia EE 1
Greece EL 3
France F 40
Finland FI 8
Hungary HU 2
Italy I 36
Israel IL 5
India IN 2
Iran Iran 2
Ireland IRL 3
Island 1S 1
Japan JP 56
Kenya Kenya 1
South-Korea KR 6
Malaysia MY 1
The Netherlands NL 13
Norway NO 5
New Zealand NZ 7
Portugal P 3
Poland PL 3
Romania RO 1
Sweden S 12
Saudi-Arabia SAr 1
Singapore 5G 2
Slovenia SI 1
Turkey TR 1
Taiwan ™ 9
United Kingdom UK 49
United States Us 217
South-Africa ZA 5
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Table C.4: NUMBER OF UNIVERSITIES AND COLLEGES INCLUDED IN THE
CEST DATA-SET OF INSTITUTIONS (1998-2002), by Numbers of Institu-
tions in the Sample and by Country (N = 683).

Country Code Institutions (number)
United States Us 217
Germany DE 59
Japan JP 56
United Kingdom UK 49
France F 40
Italy 1 36
Canada CA 30
Spain E 22
Australia AU 17
The Netherlands NL 13
Sweden S 12
China CN 11
Austria A 10
Denmark DK 9
Switzerland CH 9
Taiwan ™ 9
Belgium B 8
Finland FI 8
New Zealand NZ 7
South-Korea KR 6
Israel IL 5
Norway NO 5
South-Africa ZA 5
Czech Republic cz 4
Brazil BR 3
Greece EL 3
Ireland IRL 3
Portugal P 3
Poland PL 3
Argentina AR 2
Chile CL 2
India IN 2
Iran Iran 2
Singapore SG 2
Hungary HU 2
Costa Rica Costa 1
Estonia EE 1
Island 1) 1
Kenya Kenya 1
Malaysia MY 1
Romania RO 1
Saudi-Arabia SAr 1
Slovenia SI 1
Turkey TR 1
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Figure C.1: BOXPLOTS OF THE NUMBER OF PUBLICATIONS OF UNIVERSI-
TIES AND COLLEGES, by Country.
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Figure C.2: BOXPLOTS OF THE NUMBER OF PUBLICATIONS OF UNIVERSI-
TIES AND COLLEGES, by non-US versus US Institutions.
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Figure C.4: BOXPLOTS OF THE NUMBER OF SUBFIELDS WITH AT LEAST 50
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Figure C.5: BOXPLOTS OF THE RELATIVE CITATION-INDEX OF UNIVERSI-
TIES AND COLLEGES, by Country.
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Figure C.6: BOXPLOTS OF THE RELATIVE CITATION-INDEX OF UNIVERSI-
TIES AND COLLEGES, by non-US versus US Institutions.
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Figure C.7: BOXPLOTS OF THE NUMBER OF QUALIFIED SUBFIELDS OF UNI-
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Figure C.8: BOXPLOTS OF THE NUMBER OF QUALIFIED SUBFIELDS OF UNI-
VERSITIES AND COLLEGES, by non-US versus US Institutions.
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Figure C.10: BOXPLOTS OF THE NUMBER OF PUBLICATIONS OF UNIVER-
SITIES AND COLLEGES IN QUALIFIED SUBFIELDS (QS-PUBLICATIONS), by
non-US versus US Institutions (excluding the data of Harvard University).
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Figure C.11: BOXPLOTS OF THE NUMBER OF PUBLICATIONS OF UNIVER-
SITIES AND COLLEGES IN QUALIFIED SUBFIELDS, AS A PERCENTAGE OF
TOTAL PUBLICATIONS (PUBLICATION EFFECTIVENESS), by Country.
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Figure C.12: BOXPLOTS OF THE NUMBER OF PUBLICATIONS OF UNIVER-
SITIES AND COLLEGES IN QUALIFIED SUBFIELDS, AS A PERCENTAGE OF
TOTAL PUBLICATIONS (PUBLICATION EFFECTIVENESS), by non-US versus
US Institutions.






Appendix D

Examples of Funding Systems

[...] reforms come and go like waves at the seashore, rarely
leaving a lasting imprint [...]. The primary reasons these
tides come and go is that there is little or no evidence on what
works and why.

Paul C. Light (Light, 2002)

HE FOLLOWING sections contains technical descriptions of certain
aspects of two funding systems: namely, aspects which pertain to
the UK funding system, in particular, regarding the system used by
the Higher Education Funding Council of England (HEFCE) (see

Section D.1); and aspects which are related to the funding system employed
by the US State of South Carolina (Section D.2). Lastly, an overview of the
current master plan of the US State of California is given (Section D.3).

D.1 Funding in the United Kingdom

In the United Kingdom, as in other countries, higher education is fund-
ed through a range of sources, both public and private (see Table 4.3 on
page 75). On the public side, the funding of higher education institutions
is primarily channeled through three funding councils! and seven research
councils? (HM Treasury, July 2002; HERO, December 2001): these funding

'Higher Education Funding Council for England (HEFCE), Higher Education Funding
Council for Wales (HEFCW), and the Scottish Higher Education Funding Council (SHEFC).
In 1992-93, UK Research Councils were established for the following fields: Biotech-
nology & Biological Sciences, Economic & Social Research, Medical Research, Natural En-

187
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channels provide at most 90% of the public resources flowing into higher
education and circa 50-60% of all resources (i.e. public and private; see
Table 4.3).

Public resources are funnelled into higher education through four pri-
mary channels (Higher Education Funding Council for England, 2002a):

e Funding councils are responsible for distributing recurrent funds in
support of teaching and learning activities at higher education insti-
tutions. In addition, they fund further education courses at other in-
stitutions. This allocation is formula-based.

e Secondly, funding councils are charged to fund research infrastruc-
tures and to provide a base funding of research, including the cor-
responding staff salaries. These appropriations are based on the Re-
search Assessment Exercise.

e Thirdly, funding councils provide for special funding in support of
particular development objectives and innovative projects. Special
funding is provided over fixed project periods and is usually based
on competitive bids from institutions.

e Lastly, research projects themselves are funded through the research
councils.

This division of responsibilities between funding councils on the one hand
and research councils on the other is known as the “dual-support system”.

Mission and Role of Funding Councils. Funding councils are not only
charged to act as the distributive arm of the government, i.e., to allocate
recurrent funds for teaching and research or to fund special programs or
projects. They also assume the roles of a ‘buffer organization” mediating
between government and higher education institutions. In this capacity,
they are legally responsible for the quality of education, and they delegate
this responsibility to the Quality Assurance Agency for Higher Education
(QAA) which is in charge of the assessment of quality and standards of
teaching within the UK. In addition, funding councils are directed to moni-
tor — and to promote — the financial and managerial health of higher edu-
cation institutions, to encourage good management practices, to ensure ac-
countability, and to “develop detailed policies for higher education within

vironment Research, and Particle Physics & Astronomy Research, plus the Council for the
Central Laboratory of Research Councils. In addition, there is an Arts & Humanities Re-
search Board, established in 1998.
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the broad guidelines set by the Secretary of State for Education and Skills”
(Higher Education Funding Council for England, 2002a).

It would be of interest to take a look at one funding council’s principles,
the HEFCE for example (Higher Education Funding Council for England,
2002b, 2003). Grants for teaching and research are announced in March of
a given year for the following academic year (which runs from August 1 to
July 31); these are based on a three-year plan which is revised every other
year. During the period of April to November, the HEFCE discusses trends
and financial needs with the Department of Education and Skills, and in
November the Secretary of State announces the funding volume available
for the following year. During December, the enrollment figures of the cur-
rent academic year are collated and processed to provide the necessary in-
formation to calculate the formula-based teaching grants for the following
year. In January, the total volume of available funds is subdivided into the
three main headings outlined above: teaching, research, and special fund-
ing. In February, decisions are taken, and in March they are communicated.

For the annual funding cycle of the 2002-03 academic year, a total of
£5,076 million are earmarked to be distributed by the government3, or an
average of circa £5,360 per student (teaching, research, and special projects
together)4. Close to two thirds of the available funding volume, i.e. 64.4%,
flow into teaching; 18.5% are reserved to finance research; and 17.0% are
earmarked to fund special projects (including 2.4% of the total reserved to
reward and develop staff in higher education) (Higher Education Funding
Council for England, 2002b, page 6).

Funds for Teaching and Learning: Funding Methods. While formula-
based funding has been the practice for some time in the UK, current fund-
ing formulee in England were introduced in 1998-99 for higher education
institutions and in 1999-2000 for further education institutions (Higher Ed-
ucation Funding Council for England, 2002b, pages 3-15). Funds are basi-
cally allocated to institutions as a function of the number of students being
taught. Students included in the calculation of teaching grants have their
origin within the UK or a EU nation, they are academically qualified, and
they do not receive funds from other public sources®. Student numbers are
counted in terms of full-time equivalents (FTE) and weighed to account for
factors affecting the funding formula:

*In addition to HEFCE grants, institutions receive tuition fees directly from students.

“Based on student numbers (FTE) for the academic year of 2001-02.

®Overseas students and those from outside the EU will have to pay higher fees to com-
pensate for public funds foregone.
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Table D.1: PRICE GROUPS FOR DIFFERENT SUBJECT CLASSES (TEACHING).

Subject Class  Description Cost Weight
a1 medicine, dentistry & veterinary sciences (clinical) 4.5
le% ditto (pre-clinical), science, engineering & technology 2.0
(laboratory-based subjects)
as subjects with a studio, laboratory or fieldwork element 1.5
(such as geography, art & design)
ay all other subjects 1.0

o subject-related premiums: unit costs of teaching vary with the subject

being taught: some subjects are more labor or more capital intensive
than others (see Table D.1);

e premiums pertaining to the duration or intensity of study: enrollments in

longer than norm courses have to be accounted for, administrative
costs of part-time studies (per FTE) are higher, mature undergradu-
ates® frequently need more support than their younger peers;

e institutional premiums: institutions within London are confronted with

elevated operating costs, differences in pension schemes have to be
accounted for, some specialist institutions’ are confronted with high-
er than normal cost levels, small institutions® may experience raised
costs of central administration, and institutions with old and historic
buildings’ are confronted with higher levels of maintenance, refur-
bishing and utilities.

In the following, the funding formula of the HEFCE used to allocate

funds for teaching purposes shall be sketched. If X;; denotes the number
of students enrolled in a subject class s € S and institution j € J (measured
in FTE), the number of students (in FTE) at a given institution is given by:

X; = ZXSJ’ forall j € J. (D.1)

®Mature students are defined as being 25 or older on entry.

"Defined as having at least 60% of their courses in one of two subjects only.
$Defined as having at most an enrollment of 1,000 FTE.

Constructed before 1914.
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Because unit costs of teaching, as indicated, are not uniform and vary by
subject class, the HEFCE calculates subject-weighted enrollment figures

X;=> aXy, foralljeJ (D.2)

where a; > 1 denotes the particular weight of subject class s € S (see
Table D.1) applied to the corresponding enrollment in institution j € J. In
addition, the HEFCE calculates premiums as a function of characteristics
pertaining to students and institutions. The student-related premium for
an institution is defined as!?

Pi=> BabyX;+ > PBabyX;, foralljeJ (D.3)
dj dj
where d € D denotes a premium class, §; > 0 is the premium factor!! and
b;ij and b;;j are binary variables assuming the value of 1 if d is applicable
to j, 0 else. And finally, there are — analogous to student premiums —
institutional premiums to account for!?:

I; = Z%‘C;ij + Z%c;/j)zj, forallj € J (D.4)
ij ij

hence, i € I denotes a premium class, 7; > 0 is the premium factor!® and
c;j and c;lj are binary variables assuming the value of 1 if i is applicable to
j, 0 else.

X j, P; and I; are defined in terms of full-time equivalents (FTE), the

total weighted FTE for an institution is given by
T; = X; + P; + I (D.5)
and that of all institutions by

-1 (D.6)
J

The HEFCE now divides total available funds by T' to calculate unit attribu-
tions (i.e., £ per weighted FTE) and the funding levels for each institution
included in funding operations (issued annually as block grants).

1Certain student related premiums are defined in terms of number of students X;, while
others are defined in terms of weighted enrollment figures X

UThe range of values is currently set as follows: 0.25 > 34 > 0.05.

]zAgain, some institutional premiums are defined by the HEFCE in terms of number of
students, while others are defined in terms of weighted enrollment figures.

BThe values normally fall into the following range: 0.1 > v; > 0.015.
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Quality-Related Research Funding. Apart from funding teaching (and
learning), i.e. apart from funding institutions in terms of student enroll-
ment, resources are allocated in support of special projects or to enhance
research. I shall focus here on the last aspect, termed “quality-related re-
search funding”, which in turn is based on the periodic Research Assess-
ment Exercise (RAE).

Quality-related research funding, which covers roughly a fifth of all the
funds allocated by the HEFCE, focuses on (i) funding research to reflect the
quality and volume of research at institutions in different subjects (i.e., 88%
of the total), (ii) funding the supervision of postgraduate research students
(7%), (iii) providing a premium for institutions located in London (3%),
and (iv) a supplement for departments which achieved the highest rating
in the RAE of 1996 and 2001 (2%, pertains only to the year 2003-04) (Higher
Education Funding Council for England, 2003, pp. 13-16).

I shall concentrate, for brevity, on the first of the four foci (and ignore
the remaining three aspects). The distribution of these funds follows two
stages:

e Stage 1: a funding volume is established which is to be associated
with the different research fields or subject matters; and

e Stage 2: distributing these funds among the institutions in accord with
the quality assessment of the RAE.

The RAE recognizes 68 different research fields (or subjects) to be as-
sessed. In order to make the necessary calculations for Stage 1, the HEFCE
takes into consideration only data of university departments (or assess-
ment units) which meet minimum quality standards (i.e. departments that
are being funded for research). Departments receive an overall rating on a
scale spanning seven grades (see Table D.2)!4, from grade 1 to grade 5*. The
lowest four grades (i.e. grades 1, 2, 3b and 3a) receive no research funding
through the RAE channel and, hence, the data of university departments
which receive any of these four grades are not taken into consideration
when making the calculations for Stage 1.

For the subset of departments (or assessment units) of a given subject
earmarked to receive funding, the “volume of research” is assessed. This
‘volume’ is operationalized in terms of research staff (in FTE) and subject

“The wording of the Description of Quality Standards in Table D.2 is quoted from
(Higher Education Funding Council for England, 2001, p. 5). I failed to find any infor-
mation on how funding weights (or funding multipliers) were set or derived.
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Table D.2: RAE RATING SCHEME AND FUNDING WEIGHTS; see (Higher
Education Funding Council for England, 2001, p. 5) and (Higher Education
Funding Council for England, 2002b, p. 15).

Rating

Description of Quality Standard Weight

5*

Quality that equates to attainable levels of international excellence 3.357
in more than half of the research activity submitted and attainable
levels of national excellence in the remainder.

Quality that equates to attainable levels of international excellence ~ 2.793
in up to half of the research activity submitted and to attainable
levels of national excellence in virtually all of the remainder.

Quality that equates to attainable levels of national excellence 1.0
in virtually all of the research activity submitted, showing some
evidence of international excellence.

3a

Quality that equates to attainable levels of national excellence 0
in over two-thirds of the research activity submitted, possibly
showing evidence of international excellence.

3b

Quality that equates to attainable levels of national excellence 0
in more than half of the research activity submitted.

Quality that equates to attainable levels of national excellence 0
in up to half of the research activity submitted.

Quality that equates to attainable levels of national excellence 0
in none, or virtually none, of the research activity submitted.
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classes. Available research funds are then distributed over the set of recog-
nized research fields (or subjects) in proportion to the “volume of research”
in a given subject.

The formula which ties together research active staff for a given subject
in assessment units earmarked for funding is as follows:

Cij .
Vi =) [1.0S; + 0.14; + 0.15(1.75) P;; + 0.19125060] jeF (D7)
el

where I denotes the set of institutions, F' the set of research fields (or sub-
ject matters), V' denotes the ‘volume’ of research, S the number of research
active staff selected for assessment in the RAE (in FTE), A the number of
research assistants or research fellows (in FTE), P the number of postgrad-
uate research students (in FTE; the multiplier 1.75 is used as a factor to scale
up funding to cover the average period of study of 3.5 years until gradu-
ation), and C stands for the amount of third-party funds (charities, in £)
secured (and 25000 stands for the average salary [in £] necessary to cover a
research position).

Next, research active staff V; in a given research field has to be weighed
by a cost factor to account for cost differences which separate subjects. The
HEFCE recognizes three such classes of cost factors (see Table D.3). If the
classes of cost factors are denoted by K, and the cost factors themselves by
s, the weighted research active staff V; for a given research field is given

by

Vi=> ABiV;, JEF (D.8)
seEK

where 3;, = 1if j € Fy, C F,0 else. Available research funds, as I said, are
then distributed over F in proportion to V;. This completes Stage 1.

Given the funds allotted to a given subject j € F, funds will have
to be distributed among the institutions which carry these research fields
and which were rated to receive funding (Stage 2). In order to do this,
the weighted ‘volume’ of research of a given assessment unit is once more
weighed by a funding multiplier ;; > 0 which honors high ratings (see
Table D.2). For any given institution ¢ € I and any subject j € F), this total
weighted ‘volume’ of research V;; is calculated analogous to equation D.7.
To complete Stage 2, available funds for a given subject are then distributed
among the institutions proportional to V;;.
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Table D.3: PRICE GROUPS FOR DIFFERENT SUBJECT CLASSES (RESEARCH).

Subject Class ~ Description of Subjects Cost Weight
A high cost laboratory and clinical subjects 1.6
B intermediate cost subjects 1.3
C other subjects 1.0

D.2 South Carolina’s Funding System

Beginning with the year of 1996, funding of the higher education systems
within the US State of South Carolina changed with the passage of Act 359:
it was mandated that a “performance system for determining institutional
funding” (Commission on Higher Education, 2002a, p. 1.3) be developed
and used. South Carolina is a state of a bit more than 4 million inhabitants
and a per capita income of 81% of the US average (year 2001) (Commission
on Higher Education, 2002b). Its public higher education system encom-
passes three research universities'®, nine four-year colleges and teaching
universities, five two-year regional campuses, and sixteen technical col-
leges. In the fall of 2001, total head-count enrollment in the public higher
education system was close to 160,000, of which close to 60% — or ca. 92,000
— were enrolled in the twelve senior institutions (i.e. research universities
and four-year colleges and teaching universities combined). Another ca.
34,000 students were enrolled in private senior institutions. Total state ap-
propriations for post-secondary education (fiscal year 2001-02) amounted
to circa $ 750 million (Commission on Higher Education, 2002b, p. 100).

In order to assess the impact of state appropriations better, we shall
look at the revenues and current funds expenditures of two research uni-
versities: Clemson, and the University of South Carolina (USC) located
in Columbia. Clemson University has an enrollment of circa 17,100 (Fall
2001) and an annual budget of roughly $ 310 million, while the enrollment
of the USC at Columbia is circa 23,000 (Fall 2001) and the annual budget
is roughly $ 410 million. The revenue and expenditure sheets of the two
universities are shown in Tables D.4 and D.5. In the case of Clemson Uni-
versity, state appropriations which are subject to performance budgeting
amount to 41.4% of the total budget16 ; and in the case of USC at Columbia,
corresponding state appropriations amount to 40.9%.

Clemson University, the University of South Carolina at Columbia, and the Medical
University of South Carolina.
16 Additional state appropriations flow in the forms of research grants and contracts.
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Table D.4: CLEMSON UNIVERSITY: Current Funds for Educational and
General Operations (E&G), in % (Fiscal Year 2000-01) (Commission on
Higher Education, 2002b, p. 104).

REVENUES BY SOURCE % of E&G  EXPENDITURES % of E&G
Tuition and Fees 29.8 Instruction 34.6
State Appropriations 414 Research 19.6
Federal Appropriations 0.0 Public Service 29
Local Appropriations 0.0 Acad. Support & Libraries 8.9
Govern. Grants & Contracts Student Services 3.9

Federal 14.1 Institutional Support 52
State 1.5 Operation & Maintenance 74
Local 0.2 Scholarships & Fellowships 154
Private Gifts, Grants, &c. 9.0 Mandatory Transfers 0.6
Endowment Income 04 Non-Mandatory Transfers 15
Sales & Services 0.0
Other Sources 35
Total Revenues 100.0 Total Expenditures 100.0

The original aim of South Carolina’s funding system was to fund 100%
of state appropriations (amounting, as I have mentioned above, to roughly
$ 750 million) on the basis of assessed performance. In the fiscal year 1997-
98 $ 4.5 million were distributed, in 1998-99 $ 270 million, and “all appro-

priated general operating funding in the years thereafter” (Commission on
Higher Education, 2002a, p. 1.3).

Indicators of Performance Funding. South Carolina’s systems is devised
with four educational sectors in mind: (i) research universities, (ii) teach-
ing institutions (four-year colleges and teaching universities), (iii) two-year
regional campuses, and (iv) technical colleges. To assess performance in
these four sectors, Act 359 identifies 37 performance indicators, grouped
into nine categories (Commission on Higher Education, 2001, p. 35):

1. Mission Focus:

(a) expenditures of funds to achieve institutional mission;

(b) curricula offered to achieve mission;

(c) approval of mission statement;

(d) adoption of a strategic plan to support the mission statement;

(e) attainment of goals of the strategic plan.
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Table D.5: USC AT COLUMBIA: Current Funds for Educational and Gen-
eral Operations (E&G), in % (Fiscal Year 2000-01) (Commission on Higher
Education, 2002b, p. 105).

REVENUES BY SOURCE % of E&G  EXPENDITURES % of E&G
Tuition and Fees 26.7 Instruction 37.4
State Appropriations 40.9 Research 19.2
Federal Appropriations 0.0 Public Service 6.7
Local Appropriations 0.0 Acad. Support & Libraries 10.3
Govern. Grants & Contracts Student Services 3.5

Federal 17.4 Institutional Support 5.8
State 6.1 Operation & Maintenance 6.8
Local 0.1 Scholarships & Fellowships 10.1
Private Gifts, Grants, &c. 4.8 Mandatory Transfers 0.0
Endowment Income 0.1 Non-Mandatory Transfers 0.3
Sales & Services 3.5
Other Sources 0.4
Total Revenues 100.0 Total Expenditures 100.0

2. Quality of Faculty:

(a) academic and other credentials of professors and instructors;

(b) performance review system for faculty to include student and
peer evaluations;

post-tenure review for tenured faculty;

compensation of faculty;

availability of faculty to students outside the classroom;
community or public service activities of faculty for which no
extra compensation is paid.

3. Instructional Quality:

(a) class sizes and student-faculty ratios;
(b) number of credit hours taught by faculty;

(c) ratio of full-time faculty as compared to other full-time employ-
ees;

(d) accreditation of degree-granting programs;

(e) institutional emphasis on quality teacher education and reform.

4. Institutional Cooperation and Collaboration:
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(a) sharing and use of technology, programs, equipment, supplies,
and source matter experts within the institution, with other in-
stitutions, and the business community;

(b) cooperation and collaboration with private industry.
5. Administrative Efficiency:

(a) percentage of administrative (in comparison to academic) costs;
(b) use of best management practices;

(c) elimination of unjustified duplication of and waste in adminis-
trative and academic programs;

(d) amount of general overhead.
6. Entrance Requirements:

(@) SAT and ACT scores of student body;

(b) high school standing, grade point averages, and activities of stu-
dent body;

(c) post-secondary non-academic achievement of student body;

(d) priority on enrolling in-state students.
7. Graduates” Achievements:

(a) graduation rate;
(b) employment rate for graduates;

(c) employer feedback of graduates who were — or were not — em-
ployed;

(d) scores of graduates on post-graduate professional, graduate or
employment-related examinations and certification tests;

(e) number of graduates who continue their education;

(f) credit hours earned of graduates.
8. User-Friendliness of Institution:

(a) transferability of credits to and from the institution;
(b) continuing education programs for graduates and others;

(c) accessibility to the institution of all citizens of the State.

9. Research Funding;:



Appendix D. Examples of Funding Systems 199

(a) financial support for reform in teacher education;

(b) amount of public and private sector grants.

After the design of the system in 1996, not all indicators were used dur-
ing implementation. For each educational sector, a subset of indicators was
eventually chosen to be used in the assessment exercise. For the first edu-
cation sector, i.e. the three research universities, 14 performance indicators
were chosen (Commission on Higher Education, 2002a, pp. I1.3-11.4)'7.

Model of Performance Assessment. South Carolina uses a simple formula
to calculate an overall performance score of an institution:

n
Si=) ay, foralliecl (D.9)
j=1
where [ is a set of institutions, j = 1, ..., n denotes an index of performance

indicators; a;; is a measure of indicator attainment, defined on the interval
1 < ai; < 3, and associated with institution 7 € I and indicator j; and S;
is the calculated performance score of institution ¢. To normalize S; on the
original interval [1, 3], the Commission on Higher Education calculates

Sy = =58, (D.10)
n

where 1 < S’Z < 3. The formula D.9 represents a simplified version of a
model popular since at least the 1950s. If one defines I to be a set of alter-
natives —i.e. courses of actions or decision options, if J is a set of objectives
to be pursued, w;; > 0 is a (relative) weight attached to objective j € J by
pursuing (or choosing) ¢ € I, and a;; > 0 is a measure of attainment of
alternative ¢ with regard to objective j, then

S; = Zwijaij, foralli € I (D.ll)
jeJ
where S; denotes a score — or performance measure — of alternative i.
That course of action or option ¢ shall be chosen whose performance mea-
sure S; is largest.
In the case where w;; = 1, model D.11 reduces to model D.9. Both

models are appropriate only if, for any two objectives or indicators j, k € J,
j and k can be considered ‘independent’ (Fishburn, 1964, Chapter 10). If

71b, 1c, 1d/e (combined); 2a and 2d; 3d; 4a/b (combined); 5a; 6a/b (combined); 7a, 7d;
8c; 9a and 9b.
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(a1, az, - . ., aiy) is a vector of attainment measures of alternative i, and if
vi(@i1, a2, - - ., Gim) and v;;(a;;) are value functions, value independence is
given, for all < € I, whenever

vi(@i1, g2y - .y Qi) = vir(ain) + viz(ai2) + - - - + Vi (@im)- (D.12)

But this is unlikely the case in the present context, and no provisions were

made in the South Carolina model to test for value independence!®.

Mission Resource Requirements. In the case of South Carolina’s funding
system, amounts of funding are calculated in function of mission resource
requirements (MRR) and performance scores S; as described above (see
definition D.10).

Projected education and general costs Ey; for period ¢ and institution ¢
are calculated on the base of the formula (Commission on Higher Educa-
tion, 2001, p. 6-8)

Ey; =1.25[0.3R4—1,;+0.25P,_1 i + Xi(Bi—24) +vi(Bi—2,) + i (fi, pi)] (D.13)

where R;_ ; denote research expenditures, P;,_; ; denote public service ex-
penditures, \;(B;_2;) calculates library resources in relation to the number
of students B;_5; enrolled during period ¢t — 2, v;(B;—2;) calculates stu-
dent service resources as a function of the number of students enrolled,
9i(fi,pi) calculates physical plant resources depending on square footage
[i and perimeter length p; allocated to educational and general operations,
and the factor 1.25 is a provision for general administrative costs.

In order to assess mission resource requirements (MRR), the South Car-
olina model specifies that average institutional revenues, collected to cover
tuition and fees during the past three years, have to be deduced from pro-
jected education and general costs. Average institutional revenues 7}; are
given by

'81f one takes the original 37 performance measures, a range of interdependencies are ob-
vious: for example, 2a (academic and other credentials of professors and instructors) and 2d
(compensation of faculty) are clearly not independent; the same holds in the case of 3a (class
sizes and student-faculty ratios) and 3b (number of credit hours taught by faculty); or for 5a
(percentage of administrative costs as compared to academic costs) and 5d (amount of gen-
eral overhead); or 6a (SAT and ACT scores of student body) and 6b (high school standing,
grade point averages, and activities of student body) versus 7a (graduation rate), 7b (em-
ployment rate for graduates) and 7d (scores of graduates on post-graduate professional,
graduate or employment related examinations and certification tests). The remaining set of
14 indicators retains some of the interdependencies.
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3
1
Ty = 3 lz_; Fi_; (D.14)

where F}; denotes tuition and fees of institution i assessed for period ¢.
Mission resource requirements My;, i.e. the amount of funding necessary
“to continue to operate at acceptable levels” (Commission on Higher Edu-
cation, 2002a, p. 1.7), is then defined as the difference between the projected
education and general costs and the previous three-year average of institu-
tional income from tuition and fees:

My = By — Tt (D.15)
and
M=) My (D.16)
icl

are the MRR for the entire state. Furthermore,

M,
My;

Pri = (D.17)
is the assessed share of institution 7 of the State’s total MRR during period
t.

Performance Funding. Now, performance funding does not automatically
allocate the entire amount of MRR (i.e. of My;). In order to receive appro-
priations in the same amount as those of the previous year (i.e. year t — 1),
an institution has to be assessed — at least to ‘achieve standards’. If an
institution is being assessed to operate below standards, a reduction in ap-
propriations will occur, and the thus saved monies will be redistributed to
other institutions. Funds for reallocation have two sources: (i) newly dedi-
cated State funds, i.e. “current year’s appropriations for distribution”, and
(ii) “disincentive funds”, i.e. funds redirected from institutions which were
judged to operate below standards. If an institution “does not achieve stan-
dards” in year t, 3% of its appropriations of year t—1 will be deducted in the
appropriations’ calculation for year ¢; likewise, if an institution “substan-
tially does not achieve standards”, the corresponding reduction amounts
to 5%. These deductions will flow into a reallocation account to be redis-
tributed. If A;; denote the amount of appropriations received by institution
i during period ¢,
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At = 0.9724 441+ 0.95y Ar—1i + (1 — 2 — yei) Ar—1 (D.18)

where z;; = 1 if institution 7 did not “achieve standards” during period ¢ —
1, 0 else; yi; = 1 if institution ¢ “substantially” did not “achieve standards”
during period ¢ — 1, 0 else; and zy:; = 0. Furthermore,

Dy = 0.03z4A¢—15 + 0.05y A¢—1 (D.19)

are the institutional disincentive funds, funneled into the redistribution
fund, and

Gy =Y D+ H (D.20)
icl
are the total funds available for redistribution: total disincentive funds plus
additional discretionary funds H; made available by the Government, i.e.
“new dollars” appropriated by the legislature.

Institutional appropriations are based on the performance score S; an
institution receives (see definition D.10). The score defined on the interval
[1,3]is given the meaning defined in Table D.6. S; is translated into funding
percentages by; by a function ¢ : [1,3] — [0,100] so that b; = (S;). All
institutions are eligible for funds from this account, even those judged to
perform below standards!?, and their individual share is given by:

Ui = bii(peiGh). (D.21)

D.3 California’s Master Plan

Regulations which characterize higher education in the State of California
stand in contrast to those covered previously (see Appendices D.1 and D.2).
California’s initial Master Plan was devised in 1960 to respond to the “tidal
wave” of new student populations, i.e. the children of the “baby boom”
after World War II (Kerr, 2001a)?°. The Master Plan recognized the enor-

Y Also, additional — separate — funds may be set aside for “performance improve-
ments” specifically for institutions which did not meet standards; see (Commission on
Higher Education, 2001, p. 36).

®Clark Kerr, in his testimony August 24, 1999, before the Joint Committee to Develop
a Master Plan for Education, Kindergarten through University, states: “[...] we faced this
enormous tidal wave, 600,000 students added to higher education in California in a single
decade. There were new campuses to be built, faculty members had to be hired, and so
forth, and it looked like an enormous, perhaps impossible, challenge before us”.
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Table D.6: SOUTH CAROLINA’S FUNDING SYSTEM: Performance Cate-
gories by Score and Funding Percentages (Commission on Higher Educa-
tion, 2002b, p. 105).

PERFORMANCE CATEGORY Score S; (Range) Funding b;; (Range)
substantially exceeds standards 2.85-3.00 95 -100%
exceeds standards 2.60-2.84 87 —94%
achieves standards 2.00-2.59 67 — 86%
does not achieve standards 1.45-1.99 48 — 66%
substantially does not achieve standards 1.00-1.44 33 -47%

Table D.7: ENROLLMENT INDICATORS AND STUDENT POPULATIONS OF
THE CALIFORNIA HIGHER EDUCATION SYSTEM, by Level of Higher Edu-
cation, based on (State of California, 2003).

Community California University of
ENROLLMENT INDICATOR Colleges State University California
student population (numbers) 74% 17% 9%
student population (FTE) 45% 33% 22%
FTE to numbers of students 1:45 1:14 1:1.05

mous role of public higher education in economic and social development,
and it provided access to higher education for all high school graduates in
the State. It devised a trinary system consisting of Community Colleges,
institutions which would be embraced by the State University of Califor-
nia System, and finally institutions which fall under the umbrella of the
University of California System. Access to the top two levels of higher ed-
ucation was curtailed by a policy which would draw the top eighth portion
of the respective high school classes to the University of California System,
and the top third of the respective classes to the State University of Califor-
nia System. Community Colleges had an open access policy.

Today (i.e. 2002), 6.7% of California’s population (or 2,355,000 people)
attend — part-time or full-time — institutions of higher education, and
5.8% attend public institutions (State of California, 2003). If we focus on
enrollment in public institutions and in terms of student numbers, close to
three fourth of all students attend Community Colleges, while the remain-
ing quarter enrolls either at the California State University or at the Uni-
versity of California System (see Table D.7). If we concentrate on full-time
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equivalents (FTE), less than half of all students are enrolled in Community
Colleges, a third attends the State University System, and over 20% attend
the University of California System. We notice that these figures deviate
some from the normative shares mentioned before, and this is so because
the percentages of full-time students are lower in community colleges and
in institutions of the State University System than in institutions of the Uni-
versity of California System.

Ever since, the Californian Higher Education System has been her-
alded as being exemplary within the US if not the world. The trinary sys-
tem was based on a social contract, i.e. a partnership model

“[...] in which the state commits to an adequate and stable level of fund-
ing for higher education in exchange for a commitment by the institutions to
achieve specific outcomes in areas that further state goals (e.g., providing ac-
cess to all eligible students, reducing ‘time-to-degree’, increasing the produc-
tion of graduates in high-need areas like teaching and engineering/computer
science, etc.) [...] State goals are made explicit and institutional progress is
monitored. By linking achievement of the goals to explicit state commitments

on resources, it makes clear that reducing resources will have particular and

usually adverse consequences for the state”?'.

This partnership model provided for the control of (i) the student popu-
lations of the three levels of higher education and (ii) the corresponding
funds which would flow into the higher education system.

Some 40 years after the original Master Plan, a new plan is being draft-
ed (Alpert, Alquist, & Strom-Martin, 2002)?2. This new draft of a Master
Plan is not restricted to higher education as such, but covers the entire
educational spectrum, from pre-Kindergarten to University. This much
broader spectrum evolved because various aims of higher education —
equal opportunity, broader access of economically disadvantaged students,
etc. — cannot be pursued without looking at opportunities and barriers
which show up much earlier in the educational pipeline. Furthermore,
higher education is also responsible for the education and reeducation of
teachers, faculty, counselors, staff and administrators, and for research find-
ings in the fields of teaching, learning, curriculum development, families,
environment, and social services delivery; hence, higher education is also
indirectly responsible for the quality of primary and secondary education.

?'University of California, “A Perspective on Developing a New Master Plan”, Annex to
a letter of Richard C. Atkinson, President of the University of California System, to Senator
Alpert, May 8, 2002. We should note here, in passing, that this social contract is not based
on a performance funding scheme.

2http: //www.ucop.edu/acadinit/mastplan/current.htm.
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The current draft of the Master Plan of California contains 55 major
recommendations. The first 21 pertain to the question as to how to assure
and improve “access to high quality education” on all levels. In this con-
text, a range of issues are being covered: conditions which are conducive
to learning, particularly in the early phases of child development; access
to qualified and “inspiring” teachers; access to rigorous, successful curric-
ula on all levels of education; participation in California’s public univer-
sities; access to modern textbooks and instructional material, and access
to adequate learning support services; access to and provision of quali-
fied administrators and educational personnel serving in schools and cam-
puses; and access to a physical school or campus environment that is “safe,
well-equipped, and well-maintained”. The next seven major recommen-
dations address the question of “achievement of students”. Issues such
as the assessment of students” needs and educational progress are being
covered; the “alignment and coordination of curricula, assessment, admis-
sions, and placement” in support of transfer processes and the transition
between grade levels and school districts, between high school and college,
and between colleges and universities; and the professional development
and preparation of teachers and faculty. The following 16 major recommen-
dations pertain to “accountability for learner outcomes and institutional
performance”. Here, accountability systems and responsibilities are delin-
eated, from those of the Governor, to those of regional offices of education,
to those of governing boards and education commissions. The last 11 major
recommendations pertain to the “affordability of a high quality education
system”. In this context issues such as early child care and education are
addressed, quality monitoring, tax measures to secure educational income,
the stability of resource allocation, student charges, space planning and the
multiple usage of facilities, as well as shared responsibilities.

The draft of the new Master Plan does not specify outcomes or specific
means of development. Rather, the plan is intended to act as a broad frame-
work for policy development, with a longer planning horizon in mind. The
policies, in turn, would guide educational development and management,
and they could be adapted or changed as required by changing condi-
tions. Specifically, and in stark contrast to schemes based on performance-
funding, the California Master Plan (Alpert et al., 2002, pp. 79-92)

e would commit the State “to provide an adequate base funding to
meet the basic operational needs of its public colleges and univer-
sities”;

e intends to align “the allocation and expenditures of moneys with the
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actual costs of providing the educational services for which they are
spent”;

e recommends that policies be adopted “to provide more stability for
finance and dampen the ‘boom and bust” of swings of state appropri-
ations for postsecondary education”.
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