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Executive Summary

The purpose of this study is to shed some light on the topic of program costs in higher education in an effort to help inform the discussion/debates about higher education cost increases and strategies to contain costs. It begins with a brief section that helps define the term cost relative to student, government and institutional perspectives, and then illustrates some of the complexities of determining cost in an academic department charged with the responsibility for teaching, research and service. A review of cost studies in higher education and program/discipline cost studies in a number of jurisdictions then follows and identifies a number of challenges with such studies ranging from costing discrete activities in a sector where the production function invariably involves “joint products”, to unraveling the implications of methodology differences. Comparisons between Canada and other countries (United States and the United Kingdom) illustrate major differences in the treatment of faculty time devoted to research, a factor that has significant implications for the development of cost estimates focused on one particular product – teaching, or research, or service. 

Despite differences in methodologies and concerns about the comparability of cost studies, the review of such studies – and the consequent use of the studies to establish formula funding program weights – concludes with a few key observations: 
i) there are recognized differences in program costs by discipline; 
ii) there are some similarities in the relative differences in program weights across jurisdictions/studies; 

iii) program/discipline ‘mix’ is identified as the key differentiator explaining differences in costs when comparing institutions; and

iv) given the caveats surrounding the cost studies and program weights derived from the cost studies there is acknowledged caution and some skepticism about the reliability and accuracy of such studies; and
v) while a number of jurisdictions employ cost studies to inform higher education cost estimates and/or allocation formulas, the resulting grant allocations to institutions tend to be characterized as ‘block grants’.
The root of the skepticism noted in iv) above, especially with respect to trying to account for the costs of teaching, research and/or service separately, revolves around developing useful estimates of faculty time – a key cost allocation ‘driver’. Whether the “joint products” of faculty effort can be legitimately separated or should be separated is a longstanding debate but assuming the goal is to attempt to cost each product separately, there are a variety of methodological challenges that need to be resolved to develop reasonable estimates of faculty effort that can be translated into cost estimates. It is also clear from the review of cost studies that the end product of many such studies represents an average cost within a given discipline and level that masks the sensitivity to a host of factors including differences in the volume of enrolment activity and volume changes, the relative size of the unit/discipline, program requirements and the ‘stand-alone’ versus ‘integrated’ nature of program delivery. 
The paper then turns to a preliminary examination of cost differences between disciplines to determine the key components. If program mix is the institutional cost differentiator what factors drive the cost difference at the discipline level? The answer appears to be differences in faculty salary levels, and differences in program delivery norms – specifically laboratory, studio, clinical instruction compared to lecture/seminar. 

This paper sheds some light on costs and cost drivers in universities and the limitations of existing methodologies and it is evident that there is much to be learned from the past. But it is also clear that there are a number of issues that deserve further research including: 
· Determining to what extent the salary differentials by discipline explain differences in institutional cost comparisons by region, or by type of institution;

· Exploring the concept of discipline program delivery norms and determining the cost implications of such differences in Canada; 

· Exploring the cost implications of differences in program requirements and differences in the organizational structure (stand-alone versus integrated) associated with program delivery; and
· Determining an estimate of how much faculty time, and resource, is devoted to sponsored research where faculty time is not reimbursed by the sponsor.
Universities are complex entities. Efforts to better understand the costs and complexities are an important prerequisite to informing proposals intended to improve the financial sustainability of higher education. This paper seeks to recognize the complexities and sounds a note of caution about solutions that focus on selected parts of the cost equation.
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I. Introduction
In an era of tightening public finance, concerns about affordability and access, and continuing strong demand for university spaces and graduates, the need to better understand university program costs and cost drivers is of critical importance. The purpose of this study is to shed some light on the topic of program costs in higher education in an effort to help inform the discussion/debates about higher education cost increases and strategies to contain costs.
The report begins with a brief discussion about costs and the complexities of academic department activities to help set the context for the subsequent overview of cost studies in higher education in Canada and other jurisdictions.  The section on specific cost studies and the review of program weights in funding formulas is followed by an ‘observations’ section in an attempt to determine the applicability of existing cost studies to unraveling cost estimates at a department and/or discipline level. The report then turns to an examination of key cost allocation ‘drivers’ to help understand differences in program/discipline costs. Together, the review of cost studies/formula program weights and the cost drivers provides some insights into program costing exercises. The final section summarizes the findings and sets out an agenda for further research. 
Clarifying the term cost and recognizing complexity
The term cost needs some clarification since there are a number of possible meanings. 
· From a government perspective post-secondary cost runs the gamut from direct grants to institutions for operations and capital support, to grants in aid of research, direct support to students, and tax expenditures. Usually the ‘costs’ are expressed in annual terms but sometimes governments will refer to multi-year expenditures and/or planned commitments. Government may also express its cost on a per unit basis, such as cost per enrolment, per contact hour, per degree.

· From a student perspective cost is often simply equated with tuition and fees. A broader construct would include tuition and fees plus other costs of post-secondary attendance including accommodation, living costs, books, and travel. An even broader construct might incorporate the notion of opportunity cost into the student cost framework.  Again, usually such costs are expressed in terms of an annual cost but sometimes reference is made to the multi-year cost of a degree program. 
From an institutional viewpoint, the focus of this paper, cost is often illustrated by focusing on expenditures per unit where the ‘unit’ is a student and/or quantity/activity measure (e.g., scheduled contact hours, degrees, course enrolments) and the expenditure represents the institution’s operating expenditures – that is the annual operating expenditures associated with providing educational services (including non-sponsored research) and primarily supported from government operating grants and tuition fees.
Within operating expenditures, institutions distinguish between direct  ‘instruction and non-sponsored research costs’ and the host of expenditures associated with providing student services, library and IT support, physical plant services and administrative support. And, again, institutions may employ various activity or quantity measures such as cost (expenditure) per student, credit hour, course enrolment or, in the case of physical plant services, cost per square metre of space.
Canadian universities adhere to principles of Fund Accounting
 to recognize the very different circumstances associated with income sources. Income in the Operating Fund, predominantly grants and tuition, is generally restricted for core education purposes (teaching, non-sponsored research, and service) and the associated support activities including library, student services, information technology, physical plant and administration,  while income (and expenses) in the other Funds is generally restricted for specific projects or ancillary services. Accordingly, at the institutional level within the Fund Accounting categorization there are other major categories of cost (and income) such as Ancillary Services, Sponsored Research, and Capital that are sometimes included in cost studies. 

It is also worth noting that while institutional Financial Statements make reference to depreciation, it is usually not included in higher education cost estimates in Canada. Since the major survey instrument to collect financial information (Statistics Canada, Financial Information of Universities and Colleges) does not capture depreciation information, other than through a reconciliation table, the result is a general tendency to understate the true ‘full cost’ of higher education. Increasingly, however, amortization costs associated with new capital investments are being included in operating expenditures because the amortization cost is being covered from current revenues.  
The preceding is not intended to provide an exhaustive discussion of cost but simply to highlight that there are a number of ways to think about post-secondary education costs. To illustrate, if one wanted to focus on the ‘direct’ costs associated with an academic program (instructional costs) it would require a detailed methodology because academic program delivery costs can be interpreted in many ways and incorporate a multitude of activities in addition to those normally associated with classroom and/or laboratory instruction.  For example, academic program delivery necessarily involves course development and redevelopment, advising students, marking/grading assignments/essays/exams, keeping up-to-date with scholarship in the discipline and/or specialization, and with developments in pedagogy including the incorporation of information technology. Further, a specific academic program often involves course requirements outside the program’s home department, thus adding another dimension to the breadth of activity (and cost) normally associated with program delivery. 
Academic programs are often embedded inside Faculties or Schools and some part of the costs are incurred at the Faculty/School level (e.g., Dean’s Office, business operations etc.) and need to be factored into the determination of departmental and/or program instructional costs. Additionally, there are a wide range of practices in higher education regarding the provision of ‘central’ academic and related support services. Some institutions have a decentralized approach to the provision of a host of services that range from student academic counselling to the provision of information technology services. How those services are reflected in the Faculty/School expenditure data will have a significant impact on estimates of instructional cost. 
The preceding details simply illustrate some of the considerations and breadth of activity (and cost) associated with academic program delivery from the vantage point of academic units. Additionally, there are a host of other activities and services, sometimes referred to as ‘indirect, institutional, or central costs’ which range from library services to the provision of heat, light, and water, and from administration to governance that need to be factored into the cost estimate equation if one is attempting to construct an estimate of total cost.
To understand why cost studies at the department or discipline level are so challenging in higher education it is important to delve into the complexities that are part and parcel of higher education. A given department will have multiple missions – teaching, research, service – and will likely be responsible for a multitude of programs at the undergraduate, masters, and doctoral level.  A typical department of chemistry, for example, might have a Bachelor of Science program (Honours and perhaps General) with specialization options and requirements for major, medial and minor concentrations. At the graduate level, the same department may have multiple masters programs and doctoral programs.  The department may also have joint responsibility for programs in another Faculty/School – i.e. engineering chemistry – and may have a role in the delivery of undergraduate and graduate interdisciplinary programs as well. The department’s research activities may be reflected in multiple centres or institutes within the institution and beyond. 
In the institution’s organizational structure the department is very likely defined as an organizational unit and the accounting structure recognizes the organizational unit as a primary cost centre. Yet, from the preceding brief description of a hypothetical chemistry department it is evident the department is engaged in multiple activities internal and external to the department. Further it is very likely the department has multiple cost centres associated with it including the department itself, associated research institutes, research grants and contracts held by individual faculty members in the department, a number of specific endowed scholarships and/or research chairs, and a number of special purpose accounts held by individual faculty for service related activities such as editor of a chemistry journal or the hosting of a conference or symposium.  
The actual delivery of the above responsibilities is dependent on departmental/unit resources (faculty, staff, student teaching assistants, specialized equipment and laboratories), the utilization of resources in other departments that may have responsibility for required courses associated with the chemistry program (e.g., mathematics) or elective courses, and central resources such as classroom space, library facilities and resources, information technology resources and other central services (e.g., teaching/learning centre, student records, student counselling, etc.). 
A major portion of the resources available in an academic department are clearly ‘direct costs’ – faculty, teaching assistants, staff, supplies  – and the challenge is to allocate those costs across the multitude of programs and responsibilities of the department; to attempt to separate a unit’s activities and then allocate resources accordingly. Other available resources are more clearly ‘indirect costs’ (e.g., library, physical plant, information technology infrastructure and the host of central services noted previously) and therefore require some methodology for allocating the costs to individual departments, and then, across the multitude of programs and responsibilities in the department. In some cases, as noted earlier, specific departments may operate their own specialized facilities and provide for their own array of what otherwise might be seen as ‘support services’. 
The financial reflection of the department’s activities is complicated somewhat by the recognition that various activities are funded from a variety of sources. Assistance for graduate students, for example, is often reflected in multiple places; in the department’s expenditures (Operating Fund), in direct payments to students from a professor’s research grant(s) (Sponsored Research Fund), and in payments to students in the form of scholarships or bursaries (often in the Special Purpose Trust Fund or from a combination of the preceding three funds). Individual faculty members are generally paid from the Operating Fund, yet carry on their funded research in the Sponsored Research Fund, often with no provision for faculty time since, for the most part, faculty time is not funded through research grants in Canada. 
One final note about costs is necessary. In a large number of programs there are significant hidden costs that are simply not part of current expenditures. For example, many professional programs rely on volunteer educators who are members of the respective profession and who provide on-campus and/or off-campus teaching and/or training on a volunteer or honoraria basis.  Whether in clinical health settings, K-12 classrooms, or community service venues there is a reliance on such volunteers and a recognized importance within their respective professions of the importance of such activity. To the extent that workload considerations impinge on the ability of such individuals or their employers to offer such services, the university program may be faced with significant increased direct costs. 

The preceding provides a glimpse of the complexity associated with determining ‘costs’ in higher education. But complexity is seen by some as a challenge and hence there is no shortage of efforts to develop higher education costing methodologies – a matter we turn to in Section II.
II. Higher education cost studies 
Background and issues

Interest in cost studies in higher education has been the subject of reasonably intense scrutiny over the past fifty to sixty years.  Initially, post Second World War expansion fuelled greater interest in knowing more about university costs and within a relatively short period of time the demands of the impending Baby-Boom expansion heightened interest in cost studies to establish a more rational basis for financing post-secondary education growth.  At the same time, the emergence of information technology that allowed for the capture and computation of data facilitated the burgeoning interest in the science of planning and the translation of the data into planning information. 
Robert Birnbaum in his examination of Management Fads in Education
 traces the emergence of Management Information Systems (MIS) as the precursor to the development of sophisticated, complex comprehensive computer models for resource projections such as the Comprehensive Analytic Methods for Planning in University/College Systems (CAMPUS) model. CAMPUS “made it possible for the first time to consider an institution as a collection of interchangeable parts. In theory, one could deconstruct the university, analyze and optimize each of its components, and then put it back together…” The truly operative phrase in Birnbaum’s quote is “in theory”. In practice trying to establish appropriate methodologies to determine the cost of post-secondary education activities has become an industry that is constantly challenged by the evolving roles of post-secondary institutions and the complex interaction of activities required to fulfill those roles. 
In the United States considerable effort has been devoted to developing cost models for higher education. John Milam’s Cost of Instruction: Research and Praxis
 provides a ‘meta-view’ of the various studies employed to examine instructional costs back to the 1970s. At one time various higher education agencies in the United States (and elsewhere) were heavily involved in the development of costing models that would reflect the growing interest in management decision-making and the application to higher education. While initially focused on identifying the costs associated with the Baby-Boom expansion, the rationale for cost studies changed somewhat by the late 1970s and early 1980s and became more oriented towards identifying potential cost savings and efficiencies in anticipation (at the time) of a projected downturn in enrolment demand.  The 1990s witnessed even greater interest in the costs of higher education prompted by straitened public finances, major increases in price (tuition) and calls for greater accountability.  More recently, studies of higher education costs have focused more on developing a better understanding of cost drivers, the relationship of costs to productivity, and measuring/reporting outcomes.  
According to Milam’s review 

there are two general approaches to understanding the relevant literature on cost of instruction. These include: (1) specific policy topics such as cost, price, affordability, state funding, financial aid, technology, and nontraditional students; and (2) methodologies such as net price, performance measures and ratios, cost accounting, macro-and micro-costing, activity based costing (ABC), benchmarking, peer comparisons, responsibility-centered management (RCM), and indirect cost recovery. Each policy topic and each methodology has its own proponents. (p.4)
Milam argues that the plethora of methodologies and specific topics in higher education “confounds and overshadows the discussion of cost of instruction per se.” Accordingly, while he points to several studies or efforts that have been made to establish cost of instruction information he readily acknowledges the limitations (data and methodological) and the need for additional work. Nevertheless, he points to the work of the National Association of College and University Business Officers (NACUBO) and the National Center for Higher Education Management Systems (NCHEMS), and the results of Michael Middaugh’s Delaware Project, as particular sources to better understand instructional costs.
The NACUBO study, Explaining College Costs (2002)
 established a methodology for reporting expenditures (costs) that was intended to build on existing data sources and data constructs. NACUBO set the context for the study by identifying one of the key issues that has been the source of on-going concern about cost studies.
Any attempt to develop a uniform methodology for calculating average costs is hindered by what economists call the “joint products” problem. The costs most institutions incur simultaneously support several different institutional goals and products. In many cases institutions serve multiple goals and missions with exactly the same resources at the same time, because the activities are complementary and interrelated. (p.24)
David Breneman, an economist whose work on the economics of higher education spans a number of decades, offered his own ‘joint products’ perspective during the deliberations leading to the NACUBO report. Reflecting on the development of cost models that allocate costs across institutional activities, Breneman noted that  

the key conceptual problem with these models was the inherent jointness of production within the university, where undergraduate education, graduate education, research, and public service were often mixed together in ways that made meaningful cost identification impossible. How one chose to allocate costs among these joint products was essentially arbitrary, and one could generate wildly different cost estimates for the parts, based on that allocation. The profundity of this problem was sufficiently persuasive that I ceased to view internal cost analysis as a worthy economic topic, although its application often served internal political purposes.

To further illustrate the point, the NACUBO study refers to the library where “any given book may be used for an undergraduate course assignment, a graduate student dissertation, and faculty research.” (p.24)  Accordingly, the NACUBO methodology does not attempt to separate teaching from (non-sponsored) research.

…all departmental research costs should remain within instruction and student services.
 Departmental research is vital and has a direct impact on the value and quality of instruction provided to students. Any arbitrary attempt to distinguish between departmental research and instruction ignores the fact that the integration of research and education is a major strength of the nation’s colleges and universities and directly benefits undergraduates.  (NACUBO pp.27-28)
The NACUBO study employs, as a starting point, an approach to categorizing revenues and expenditures based on methodologies developed in the 1960s and 1970s by NACUBO and NCHEMS
 and now fully incorporated into the Integrated Postsecondary Education Data Survey (IPEDS)
  in the United States.  NACUBO, in concert with the Financial Accounting Standards Board (FASB) and the Governmental Accounting Standards Board (GASB), developed the standard classification schema for the financial information and all institutions in the United States are required to submit the information to the National Center for Educations Statistics (NCES) – the agency responsible for IPEDS. 
In Explaining College Costs, the NACUBO study focused on developing an estimate of the cost of delivering undergraduate education with a view to comparing the cost to price (tuition and fees). However, as noted in the study, 
Even though the methodology focuses on the cost components of providing an undergraduate education, it was necessary to measure the additional costs of educating graduate students within the same academic units as undergraduates…. Costs from professional and graduate programs that have no undergraduates, such as medicine and law, are excluded from the calculations. (p.27) 

In constructing the cost estimates NACUBO used the standard classification of expenditure information at the institutional level to determine the direct and indirect costs. To account for the added cost of the graduate students included in the enrolment information the FTE for graduate students generated a premium of 25% - but only in institutions where the proportion of graduate student crossed a threshold of 15% of total FTE enrolment. 
The NACUBO methodology was designed to provide information at an aggregate level rather than by discipline, department, or institution. Nevertheless, the report is helpful in identifying a few key constraints and limitations that affect the comparability of higher education cost studies in general – i) differences in the reporting of financial information (despite considerable effort to develop standard classifications), and ii) major differences in how students are classified and counted across the United States – again despite considerable efforts to standardize enrolment reporting through a national agency. 
Middaugh’s Delaware Project focuses on developing various measures of faculty productivity at the departmental level and, on the way by, has also become a ‘standard’ for shedding some light on direct instructional costs. There is considerable complexity in the Delaware model and the resulting information can provide a useful tool to help understand workload and productivity differences among similar departments in similar institutions. There are, however, major limitations associated with the use of the Middaugh application in a Canadian setting, including differences associated with interpreting scheduled credit hours, differences in program structures and, perhaps most importantly, differences in the funding of faculty time associated with external research. The Middaugh approach is to allocate all faculty time to ‘instruction’ unless there is specific funding to support other activities – i.e. research and public service. Thus, instructional costs in the Middaugh methodology include non-sponsored research as one part of instruction activities. Faculty time associated with sponsored research, where the faculty member is being paid, is excluded from the instructional cost equation.
  Essentially, the Delaware Project adopts the same convention regarding attempting to distinguish non-sponsored (departmental) research from teaching as the NACUBO methodology. 
Whether one agrees with the NACUBO/Delaware convention or not, the fact is neither the NACUBO nor Delaware methodologies provide the key to unraveling instruction costs if the intent is to separate faculty time allocated to non-sponsored research related activities from faculty time allocated to teaching related activities. 

There are other examples of cost exercises in the United States that derive estimates of unit cost by discipline (department). A number of states employ cost studies to inform the development and updating of funding formulas, while others use the information for accountability purposes. Further details are provided in the next section Cost studies and formula funding.  In general, however, in the United States the cost of non-sponsored research is included in the functional expenditure category of instruction, and is seen, as an integral part of the instruction program. Faculty time associated with sponsored research is covered through sponsored research funding and overhead rates associated with sponsored research funding include faculty salaries and benefits in the numerator.
Turning from the United States to the United Kingdom the advent of the Transparent Approach to Costing (TRAC) in the late 1990s drove the development and refinement of cost studies in that country. For the past decade TRAC, which is essentially an activity-based approach to costing, “has been the standard methodology used by the 165 higher education institutions (HEIs) in the United Kingdom for costing their main activities (Teaching, Research, and Other core activity), and it is increasingly informing the public funding of higher education.” 
 TRAC’s genesis can be traced to greater interest in accountability and specific concerns about higher education costs and, in particular, interest in the costs of research. Accordingly, TRAC focuses on accounting for higher education costs by major activity and a key component of the methodology is the allocation of faculty time. Specific aspects of TRAC, such as the allocation of faculty time, are used to inform the funding formula, but the key point to note is that in the United Kingdom core research support – that is support for non-sponsored research – is funded separately within the general funding formula.
 
In Canada, Leslie
 argued, rather eloquently, about the conceptual and methodological difficulties of trying to separate teaching from research and ultimately, without mincing words, concluded that “the radical separation of research and instructional costs is a nonsense, and that cost estimates based on any such attempt are worthless for any purpose.” Yet, before the ink was dry on Leslie’s work, steps were underway to cost research separately in an effort to draw attention to the increasing financial requirements associated with indirect costs of research.
 A decade later the Ontario Council on University Affairs (OCUA) released a discussion paper that included specific reference to the results of a modelling exercise aimed at allocating expenditures in Ontario universities by major activity – teaching, research and service.
 The OCUA effort was focused at the system level and the primary reference for costing purposes was the allocation of faculty time – a topic we will return to later in this report. Much of the OCUA modeling exercise was based on informed ‘guesstimates’ rather than particular cost studies but it did serve to demonstrate that a resource allocation methodology could be employed to estimate the cost of each of the “joint products”.
More recently, Robaire
 argued that the notion of distinct pillars of activity (teaching, research, and service) is “misleading” suggesting that “actively interacting, intertwining, helical-like strands far more accurately symbolize how the three major domains of the activities of a university professor relate to each other.”  Gaffield
 builds on Robaire’s thesis, suggesting that the notion of the three pillars is somewhat of an artificial construct that only emerged in the latter part of the 20th century and is fast falling away in the face of greater emphasis on active learning and the associated blurring of lines regarding teaching, research and service.  

Exploring the details of Leslie’s argument, or the more recent work of Robaire and Gaffield, is well beyond the scope of this paper. Readers interested in understanding more about the links between teaching and research, in particular, and therefore the challenges associated with allocating costs to each activity, should refer to a 2008 Higher Education Quality Council of Ontario (HEQCO) report – The Nexus of Teaching and Research: Evidence and Insights from the Literature.

The preceding very brief overview only touches the surface of the complexities associated with attempting to develop a better understanding of costs in higher education. But it does serve to highlight different approaches to one of the major complexities – how to acknowledge the “joint products” problem in a meaningful fashion. In the United States a distinction is made between teaching and non-sponsored research, on the one hand, and sponsored research on the other hand; the former funded through state appropriations and fees, and the latter funded through grants and contracts that include provision for faculty salaries and benefits and the associated indirect costs. In the United Kingdom, the “joint products” are separated with teaching funded separately from non-sponsored research, and sponsored research funded separately as well. Similar to the United States, sponsored research funding in the U.K. makes provision for faculty salaries. In Canada, as noted earlier, faculty salaries and benefits associated with grant funded sponsored research and approximately one-half of the overhead costs associated with federal grant funded research are actually being funded in the Operating Fund from, primarily, provincial operating grants and tuition fees.
The next section of the report delves into cost studies in more detail, with a particular emphasis on the link between cost studies, program costs used in the establishment of program weights for formula funding and, where applicable, specific reference to the “joint products” problem. A summary table of the various funding formula regimes is presented and discussed at the end of the section. 

Cost studies and formula funding
United States - background
Cost studies appear to have underpinned the introduction and refinement of formula funding
 in many states in the United States. By the 1960s roughly one-half of the states had incorporated some version of formula funding into higher education funding to help generate estimates of funding requirements and/or allocate state support to individual institutions (Gross, 1979).
 According to Gross, formula funding regimes were categorized in three ways: 

a) Rate per base factor unit (RBFU) – where given rates (formula factors) are multiplied by institutional descriptors (base factors) to calculate resource requirement. An example would be to multiply student credit hours by fixed dollar rates.

b) Base factor position ratio with salary rates (BPFR/SR) – where given position ratios (faculty/student, faculty/supporting staff, etc.) are used to determine justified FTE positions which, in turn, are multiplied by given average salary rates to calculate resource requirements. An example of the BFPR/SR method would be to divide FTE enrollment by 20 (faculty/student ratio) to obtain the number of FTE faculty positions justified and then to multiply the number of faculty positions by a given salary rate to obtain the total instructional salary budget request.

c) Percentage of base factor (PBF) – which represents the most simple formula application in that the resources requirement of a given functional area is expressed as a percent of the total amount calculated for another functional area. For example, institutional support might be limited to twelve percent of the total instructional budget request.

Each of a), b), and c) incorporate different, though related, notions of cost drivers although the cost sensitivity is clearly quite different. Using b), for example, there are decisions to be made about the level of the faculty/student ratio which in turn establishes the number of FTE positions.  And there are decisions to be made about the level of average salary rates. Depending on the decisions about the appropriate ratio of students to faculty and the level of average salary, the formula in question could be very sensitive to changes in enrolment and salary settlements, or both. The model summarized in a) could be very sensitive to enrolment change and changes in costs but there are a number of decisions that would actually affect the final outcome including whether all students are included in the student credit calculation and at what ‘weight’, and whether the ‘dollar rate’ is adjusted on a regular basis for price changes. 

In 2000 a survey of cost data collection and use in the United States (Moak, 2000)
 reported that cost data of some description was being used in funding formulas in thirty-five states and the data was also being used for a variety of related purposes such as peer comparisons, productivity/performance measures, and informing the budget appropriations process at the state level. The phrase ‘some description’ helps place the examination of cost-studies in context because the level of detail varies from jurisdiction to jurisdiction with a number of states relying on program level data collected at the institutional level while other states, at least for the appropriations process, limit the cost information to aggregate system numbers. In the case of states with funding formulas Moak notes that “most states do not complete detailed studies of the cost of instruction because they are difficult to complete, time consuming, and expensive.” (p.22)  There are, however,  examples of states that do collect more detailed cost study information and, with that information, develop program costing information that informs the establishment of program weights.
Texas

Texas uses an activity based formula to distribute roughly 50% of the available public funding to Texas institutions. Differences in program cost are acknowledged through the establishment of relative weights determined through regular expenditure studies involving the collection of detailed expenditure information. The program weights reflect differences in estimated total cost. Given that the funding mechanism uses Scheduled Contact Hours (SCH) as the activity indicator it is important to note that the SCH differs by program level – that is a full-time undergraduate student would generate 30 SCH, a full-time Masters student 24 SCH, and a full-time Doctoral student 18 SCH. 

The weight scheme is driven by the results of the expenditure analyses. Unique weights are calculated for each of the 20 program categories at the Undergraduate level (lower level and upper level) and at the Masters and Doctoral levels. At the Undergraduate lower level, the weights range from 1.00 (Liberal Arts) to 2.41 (Engineering). At the Undergraduate upper level the weights range from 1.08 (Library Science) to 4.53 (Pharmacy). At the Master’s level the weights range from 2.34 (Teacher Education) to 8.07 (Engineering) with a few specific programs (Optometry, Pharmacy) ranging as high as 61.58! Similarly at the Doctoral level, most programs range from 7.07 (Fine Arts) to 24.41 (Business Administration) with Optometry and Pharmacy well outside the upper range. 

Ohio
 
Ohio uses a funding formula to distribute a major portion of its PSE budget for higher education. Formula program weights are derived from cost studies. The Ohio funding system has been revamped in the past few years with program categories now grouped into three subject areas, i) Arts & Humanities (AH), ii) Business, Education, and Social Sciences (BES)  and  iii) Sciences, Technology, Engineering, Mathematics, and Medical (STEM²), and the number of ‘weight models’ increased from 16 to 26. Weight model costs are based on average costs calculated over a six year period. Within each of the three main subject areas the model provides for increased funding by level of program as illustrated in the following table. The ‘relative weights’ in the table have been calculated from the absolute dollar values assigned to each ‘weight model’ and are meant to be illustrative. The Ohio system includes community colleges providing Associate Degrees and therefore the ‘weight models’ are not necessarily comparable to weighting regimes in other jurisdictions. While there are 26 weight models the following Table reflects 20 separate weights because the Weight Range only captures the minimum and maximum values rather than the entire range of weights.
Table 1: Range of Calculated Program Weights by Level – State of Ohio

[image: image1.emf]Summary of Ohio Relative Weights  Arts & Humanities AH1 = 1.00

Undergraduate       Masters       Doctoral

Major Discipline Grouping  Weight Range Weight Range Weight Range

Arts & Humanities

1.00 3.92 3.92 4.7 4.6 4.8

Business, Education Social Science

0.88 1.52 2.36 3.59 4.6 4.8

Sciences, Technology, Engineering and Math (STEM)

0.91 2.54 2.84 6.7 4.6 4.8

Medical

5.9 6.2


Middaugh – Delaware Project
The Delaware project is included in this section on cost studies and formula funding because, as noted previously, it is one of the more cited cost study endeavours that focuses on instructional costs, has had national coverage in the United States and interest from some Canadian institutions. The Delaware study is interesting in that it has adopted a template data collection process that attempts to separate instruction, research and community service costs, and then focus on the cost (expenditure) per Scheduled Credit Hour (SCrH).  The use of Scheduled Credit Hours includes enrolments at all levels – undergraduate and graduate. 

In attempting to deal with the rather complex issue of faculty time, the Delaware Study simply assumes that unless the faculty member’s salary is partially or wholly supported from research funds, the faculty member is engaged in instruction. The key assumption in the Delaware study is that instructional expenditures are largely associated with personnel costs, and that faculty salary differentials will constitute a significant cost factor across academic disciplines. 
Several conclusions have emerged from the Delaware Project
 that are germane to the topic of instructional costs. According to Middaugh, 
· 80% of the difference in (instructional) cost by institution (is) attributed to discipline mix. (p.xi) 
· Costs vary more substantially across disciplines within a given institution than they do across institutions within a given discipline. (p.xii)
· The data consistently demonstrate that on average, whether it is a major research

university or a small baccalaureate college, certain disciplines are less costly than other disciplines at the same institutions. Service departments, i.e., those that satisfy general education requirements, such as English, mathematics, and the social sciences, are generally the least costly. (p.25)
· Other disciplines have consistently higher costs. Physical sciences and biology, especially where the doctorate is offered, are expensive disciplines. This also is not surprising, given the equipment intensive nature of these disciplines and the need

to offer small group laboratory sections. (p.25)
· However, at nondoctoral institutions, some physical science disciplines are only marginally more expensive than social science departments. This is likely associated with introductory, nonmajor sections of chemistry and biology that frequently satisfy students science requirements, and are typically offered in large lecture format,

i.e., they are major student credit hour producers. (p.25)
· Three disciplines – art, nursing, and education – are consistently comparable to the physical sciences in terms of instructional expenditures. These disciplines, by nature, require intensive individualized instruction, in addition to lectures. (p.25)

Since the Delaware project is tracking expenditures per SCrH, there is no differentiation between program levels. However, the report does provide the expenditure per SCrH information by discipline according to Institutional type using the Carnegie classification scheme and the information is displayed in that manner in the summary table that follows on page 30.
Canada - background
In Canada, attempts to use rather gross measures of costs to inform public policy and levels of higher education investment originated with the introduction of formula financing in a number of jurisdictions in the mid-1960s. Prompted by developments in the United States and interest in establishing a somewhat less political and more rationale mechanism for determining PSE funding requirements and institutional allocations, Canadian universities began to explore the implications of formula funding earlier in that decade.  

Monahan (2004) in his history of the Council of Ontario Universities
 recounts the anticipated benefits of introducing formula financing in that province in the following fashion. 

Such a formula would eliminate any need for either the government or CUA (Committee on University Affairs) to undertake detailed examination of university expenditures. In addition to providing added protection for institutional autonomy, a formula would provide other advantages. Based on objective criteria, it would provide equity among the participating institutions, thereby avoiding any suggestion of unfairness and favouritism – a benefit both to the universities and to government. It would also provide the universities with greater financial stability and thereby assist them in planning. In short, a grants formula would achieve three important objectives shared by both the universities and the government: autonomy, equity, and stability. (p.36)

Central to the adoption of formula financing was the necessity of determining the elements of the formula and, more specifically, how to account for differences in program costs and differences in costs associated with levels of instruction –undergraduate or graduate, or level (year) within a given program.  The Bladen Report (1965) argued for the introduction of a formula based on weighted enrolments and acted as a stimulus for the Association of Universities and Colleges of Canada (AUCC) to embark on a national cost study exercise financed by a grant from the Federal Department of the Secretary of State.
 The results of the AUCC study were somewhat controversial due to expressed concerns about the methodology for the faculty workload study that underpinned a major part of the costing exercise; a topic we will return to in later in this report. 

The change in federal financing of universities in 1967 was a key factor in the evolution of funding formulas because it required provinces (and institutions) to carefully consider the funding policy for higher education. For a number of years prior to 1967 the federal government cost-shared the funding of universities with the provinces on a 50/50 basis with the federal grant delivered to the individual institutions. Beginning in 1967 the cost sharing arrangement was replaced with a fiscal transfers arrangement at the provincial level – the federal government would provide transfer payments directly to the province. The change in funding arrangement resulted in some provinces adopting a formula approach to determining the sector allocation as well as the distribution mechanism to the institutions (e.g., Alberta, Ontario) while others adopted a block grant approach based, primarily, on historical spending (e.g., Manitoba, Saskatchewan). 

Writing ten years after AUCC’s ill-fated attempt to produce the definitive national cost study, Peter Leslie, in his study of Canadian higher education
 referred to the issue of cost studies and their relationship to formula financing (and program costs) in the following manner

The evidence, however, suggests that the real importance of costs studies has been to take a formula derived by trial-and-error and clothe it in fancy dress. The need to avoid goring oxen is a politically powerful motive, and in practice the most important consideration in setting formula weights has been to devise a rule which endorses, in the main, the existing distribution of funds between recipient institutions. (p.253)
Leslie’s work may be somewhat dated but it captured the history (to that point) of formula financing in Canada and revealed some of the mythology attributed to formula weights. Since Leslie’s study, however, there have been efforts in some Canadian jurisdictions to revisit cost studies and incorporate the findings into funding formulas. 

Ontario

In Ontario the funding formula accounted for differences in program costs by applying differential weights to student enrolments by program. ‘Weighted enrolments’ – designated in Ontario as Basic Income Units (BIUs) and differentiated by program – drove the allocation of government grants to individual institutions. 
From their inception, BIU weights were meant to be a proxy for differences in average total cost and were derived principally from looking at the relationship between total operating funding and enrolment at several established universities at the time. While some thought was given to undertaking a detailed cost study, the Committee on University Affairs decided that

At the time it was felt that such a cost accounting approach would have presented too many difficulties and would have taken too long a time. Accordingly an alternative and much simpler approach was used. This was to find a set of weights which replicated previous grants and total operating income for a representative sample of universities. This approach would not have been practicable had Ontario not had half a dozen or more universities operating on a viable scale, with different enrolment mixes and with what were generally accepted to be equitable allocations of operating income and grants. Using the enrolment for the three fiscal years 1964-65, 1965-66, and 1966-67, it was in fact found that a relatively simple table of categories and weights replicated previous grants quite precisely. It was these categories and weights which were then recommended for the initial operating grants formula policy and which with only minor changes, have been used since 1967.
 

Ultimately the objective in Ontario was to produce an acceptable level of total funding (grants plus fees – otherwise known as Basic Operating Income or BOI) and ‘rough justice’ in terms of program costs. Monahan’s recollection of the events surrounding the development of the formula sum as follows: “Although referenced to a program cost analysis undertaken at the University of Toronto, the value of the BIU (Basic Income Unit) and the formula weights were not derived from any actual cost studies.” (p.37)

It is reasonably clear that the development of formula financing in Ontario was not directly informed by detailed cost studies and yet today there is still somewhat of a mythology surrounding the sanctity of the existing program weights. Again, as noted by the Committee on University Affairs at the time of the formula’s introduction, 
It cannot be over-emphasized that the formula is designed to produce a reasonably equitable over-all distribution of basic university income. It is not intended as a pattern for spending. (emphasis added) The formula weights do not reflect the very important differences in costs among the various subjects within a given program or among course years. These differences are averaged out in the weighting process and not significant for the relatively simple income producing formula proposed.

In Ontario the formula weights introduced in the late 1960s have remained intact with new programs and disciplines slotted into the existing array of program or formula weights. At the undergraduate level there are 4 basic weight categories with additional specific program weights for a select set of unique programs. At the graduate level there are two Masters weights (M.A. and M.Sc.) and a single weight at the Doctoral level. 

While Ontario has not revamped the original formula weights that, collectively, underpin a major part of the allocation system, there have been adjustments to the funding provisions nominally associated with the formula weights. Specifically, the province introduced a Health Human Resources ‘envelope’ that provides augmented funding for enrolment in specified clinical health programs. 
In the case of the Health Sciences, excluding Medicine, funding was added in recognition of clinical education costs – that is the educational costs associated with the clinical portion of the programs and delivered in clinical settings. The need for additional clinical education funding had been noted in Ontario: A Leader in Learning (Rae Report) but to determine the full extent of the need a more detailed costing study was necessary. To aid in the determination of the costs the Council of Ontario Universities (COU) prepared a study
 with the costing methodology driven by the proportion of the curriculum (expressed in student hours) devoted to clinical education. In developing the methodology a Working Group with representation from the Universities, Ministry of Training, Colleges and Universities, and the Ministry of Health and Long-Term Care agreed on a costing approach that utilized existing expenditure information at the department/program level from all Ontario universities with specific clinical health programs and allocated direct costs according to the proportion of curriculum deemed to be “clinical”. Indirect costs (institutional averages) were then added to the direct costs to arrive at an estimate of full clinical education costs and that figure, in turn, was compared with estimates of clinical education revenue – again determined via the proportion of the program designated as ‘clinical’. There was no attempt to allocate faculty time to teaching, research, and service. Rather, from the outset, it was determined that “both the teaching and research activity in the discipline inform clinical skills development and clinical skills practice – hence the use of the term clinical ‘education’.” (p.29) Ultimately the costing exercise was helpful in determining the extent of the funding ‘gap’ and informing the allocation of funds that had been provided as part of the government’s response to the Rae Report.
In the case of Medicine, increased concern about doctor shortages led the government to introduce a host of measures aimed at increasing physician supply. As Ontario’s universities responded to the need for more physicians by increasing intakes, the costs associated with major expansion became increasingly onerous and simply not sustainable given the funding mechanism and funding levels in place. The rapid expansion of medical spaces highlighted the added costs associated with such an expansion and when compared to the added revenue inherent in the formula weights it became clear, quickly, that additional funding would be required. Initially the “additional funding” was provided in the form of subsidy from other parts of the university, since the government refused to provide added funding. However that course of action only lasted a few years (and a change in government) before the base rate of support for new student enrolments increased substantially.
 

From a cost perspective the preceding examples of grant adjustments in Ontario help underscore some of the challenges associated with program weights and funding practices.  Had weights been reviewed periodically and funding adjusted accordingly, and, more importantly, had funding per weighted enrolment been adjusted for inflation and mandatory cost increases (e.g., statutory benefit changes, and the cost of implementing legislative and regulatory requirements) it is likely there would have been less need for additional targeted funding by the provincial government. 
Nova Scotia

Nova Scotia introduced a revamped funding formula in the late 1990s
 in an attempt to add a demonstrable measure of equity to the public funding of Nova Scotia’s universities. Recounting the experience, David Cameron, one of the authors of the Nova Scotia funding proposal, noted that the basic funding approach was focused on one fundamental principle “that weighted enrolment represented the only satisfactory and acceptable measure of institutional need.” 
 Accordingly considerable effort was devoted to establishing a set of program weights as the key component in the revamped funding formula. 

Initially the old MPHEC (Maritime Provinces Higher Education Commission) program weights would be modified on the basis of university submissions and cost estimates from other jurisdictions. Then, a major program costing study…would provide the empirical data that would permit setting more precise cost comparisons and program weights. (Cameron, p.306)

The full cost study envisioned at the outset was ultimately abandoned in favour of weights that were derived from a combination of existing MPHEC weights, cost data from Illinois and the United Kingdom, and informed by specific circumstances of individual universities in Nova Scotia. At the undergraduate level programs were assigned to 8 categories including separate categories for Medicine and Dentistry and a separate category for NSCAD University based on a combined graduate and undergraduate weight. At the graduate level all Doctoral programs were assigned the same weight (4.0), and Masters programs were assigned a weight of 2, 2.5 or 3 with science and engineering programs assigned the higher weight. The program weights were intended to reflect total operating costs – instruction and non-sponsored research, as well as the supporting services such as the library, physical plant, student services and administration. The Nova Scotia funding formula also provided for extra grants to address a range of issues such as research infrastructure, geographic circumstance, size (“diseconomies of scale for small institutions”), French language, and special access initiatives for under-represented groups. Nova Scotia adopted the new weights in the late 1990s and effectively reset the allocations to individual universities at that time based on enrolments in the 1995-1997 period. Since then the province has updated the funding allocations based on enrolments in 2003-2005. From that point onwards the ‘block grant’ has been adjusted according to a multi-year Memorandum of Understanding between the province and the universities.
Quebec

As part of the implementation of its Policy on University Funding, Quebec introduced a new set of program weights into its allocative formula based on a review of actual expenditures for two years (2001/02 and 2002/03). The cost study included nine institutions in the province. The weights represent the difference in the average instruction and non-sponsored research expenditure by discipline using Letters as the benchmark reference (i.e. Letters=1.00). The weight scheme has 23 separate program categories at each level (Undergraduate, Masters, Doctoral) with some programs assigned the same weight.   Accordingly while there are 23 program categories, there are 15 separate weights at the Undergraduate level, 5 separate weights at the Masters level (including Medical Residents) and 3 separate weights at the Doctoral level. 

The weighted enrolment is used to allocate funds for instruction and non-sponsored research.  With respect to central services the Quebec funding mechanism uses a fixed sum per institution plus a fixed sum per full-time equivalent student (non-weighted) to generate “support for teaching and research” (library operations, general administration, information technology), and a “maintenance of land and buildings” allocation based on institutional space inventories. Additionally, the funding regime provides a separate suite of grants to recognize differences in costs and mandate due to geographical consideration, and to finance provincial priorities (e.g., support for libraries, and student access to computers).

Saskatchewan

A major funding review in Saskatchewan in the latter part of the 1990s
 used a somewhat different approach to the development of a funding formula by referring to national norms as benchmarks. The ‘instructional component’ of the national norm approach had several steps as follows:

· Faculty time was allocated into three components – teaching, research and community service – based on the results of a faculty survey in the mid-1980s (The Academic Profession in Canada, J. Lennards), a 1994 study of Quebec professoriate (Bertrand et.al.), and some work conducted at the same time under the auspices of the Ontario Council on University Affairs.  
· In the case of the teaching component, the formula was based on norms for the number of faculty (based on student to faculty ratios), faculty salaries (based on Canada wide averages by discipline) and other expenditure components derived by multiplying the faculty salaries by ‘discipline multipliers’ adapted from formulas in Illinois and Texas. 
· The preceding pieces of the funding formula were then ‘fit’ into the average expenditure for instruction and non-sponsored research as reported in the Canadian Association of University Business Officers (CAUBO) / Statistics Canada Financial Information of Universities and College report.  The end-product of ‘summing up’ the components was a set of “Implicit Instructional Weights” for the instructional function. 
· Given the methodology, the Implicit Instructional Weights were unique although there were similarities among like disciplines.  

With the faculty cost of Teaching identified, attention then turned to the Research and Service components and the allocation of the remaining instruction and non-sponsored research expenditures.  Given that all faculty are to be engaged in some level of research activity, the Saskatchewan funding model suggested that 10% of faculty time be allocated for scholarly activity or what has been called “reflective enquiry” (Bonneau and Corry 1972). The remainder of the research algorithm called for the identification of ‘research active’ faculty and the development of a set of indicators that would be used to monitor levels of research activity. The model recognized that there would be discipline cost differences and suggested using the same multipliers employed in the Teaching calculation to derive the related research expenditures beyond the allocation based on faculty time.  The Community Service function was deemed to account for 10% of faculty time and required, according to the model, a further 30% for related expenses inside the instruction and non-sponsored research expenditure allocation. 

With respect to other functional areas – Library, Administration, Physical Plant etc., – the Saskatchewan Funding Review relied on the average national expenditure as the starting point (expressed as a Percentage of Operating Expenditures or average expenditure per student) and then developed various algorithms to arrive at the allocation formula. 
Maritime Provinces Higher Education Commission (MPHEC)
The formula weights used by the Maritime Provinces Higher Education Commission (MPHEC) are actually only used to allocate some funds in New Brunswick since Nova Scotia has its own set of weights for the allocation of funds in that province and Prince Edward Island has a single university.  The MPHEC weights were established in the 1970s and were last updated in 2003. The weights are intended to reflect total program cost. At the undergraduate level there are eight weight groupings with added provision for specific programs. The graduate weights are essentially multiples of the undergraduate weights (Masters x2, Doctoral x4) with maximum weights of 12 with one exception – Engineering Master’s level programs have a maximum weight of 8.

United Kingdom – England 
(The funding mechanisms described in the following section apply to pre-2012. Planned changes in the funding regime regarding tuition levels and income contingent loan repayments are under development).
In England PSE operating grant funding is allocated by the Higher Education Financing Council for England (HEFCE) and the HEFCE provides an extensive set of material to help explain the funding system.
 The funding allocation system is formula based with the overall allocation composed of three main components: Teaching, Research and Other. The funding allocation is informed by the results of the Transparent Approach to Costing (TRAC) mentioned earlier in this report. The Teaching component has a number of envelopes with about 80% of the Teaching Fund allocated on the basis of weighted enrolment completions. Weighted enrolments are grouped into 4 basic cost categories derived from periodic cost studies undertaken by the HEFCE. The weights apply to undergraduate programs and “postgraduate taught” programs (essentially professional graduate programs) but do not include provision for graduate students in research-based programs which are handled through a separate research envelope. Accordingly, the HEFCE program weights represent an estimate of the relative costs (direct and indirect) of teaching. The ‘teaching’ weights are based on the estimated total cost of the program. The funding mechanism incorporates a ±5 percent factor in determining whether funding is sufficient in a particular institution or whether enrolment should be reduced to bring the funding per weighted student within the ±5 per cent “tolerance band”. 

Research operating support constitutes about 20% of the total operating grant support provided to U.K. institutions in England and is allocated according to a set of formulas that incorporate quality, cost and volume considerations. The cost component is based on TRAC estimates and varies by discipline groups and is reflected in a separate weighting scheme.  Additionally, the research funding allocation provides separate amounts to support the indirect costs related to research funded by charities (often does not have overheads), costs associated with business-industry research, and to fund research libraries at five specific institutions. 
The remaining funding – Other – represents about 15% of the total and consists of a series of earmarked funds for innovation projects, capital projects and special purpose arrangements. With the exception of the innovation component, the Other funds are treated as one-time only. 

Cost Studies and Formula Weights - Observations
The preceding section has provided brief descriptions of cost studies and expenditure based weight schemes, differing approaches to the funding of teaching and research, and some of the associated complexities. Table 2 summarizes the various program weights that are either in use or can be derived from the expenditure information.  Before turning to the specifics of the Table, however, it is important to note that there are a number of important qualifications associated with the information in Table 2 as follows:

· wherever a funding formula approach has been used, it is actually a collection of funding formulae because of the difficulty of trying to accommodate quite diverse institutions and institutional situations into a single funding algorithm. Hence, in jurisdictions where weighted enrolments are used as the foundation of a funding formula, there are usually additional formulaic/non-formulaic grants in play to recognize a suite of institutional differences that range from geographic locale, (e.g., Northern grants in Ontario)  to institutional size, to specific institutional mandates (e.g., bilingualism grants in Ontario). 
· in jurisdictions or studies where the weight review or update is based solely on actual expenditures from the jurisdiction the result may, in fact, not be representative of a real ‘cost’ study but rather is simply a weight adjustment based on recent expenditures in that particular jurisdiction. 
· the program weights reflect the end result of exercises that employ different methodologies and have a number of variables involved – each and every one subject to differing interpretation in the data collection stage and really only applicable to the specific jurisdiction. Therefore while the weight schemes are portrayed in Table 2 as if they are ‘comparable’, the absolute values tend to be based on quite different constructs (e.g., use of Scheduled Contact Hours, Scheduled Credit Hours, and course completions) and suffer from data limitations. 
· only the implicit weights from the Saskatchewan exercise actually focus on instruction costs where an estimate of non-sponsored research is excluded. The UK is quite different, as noted previously, in that graduate enrolment in research-based programs is actually funded through a separate research envelope. In other cases the cost of non-sponsored research is included in the ‘weight’ associated with the estimate of Total cost (Nova Scotia, Ontario, Texas) or Instructional Cost (Quebec, Middaugh). 
With the preceding qualifications in mind, the key observations from Table 2 are that 

· there are recognized differences in program costs by discipline; 

· there are some similarities in the relative differences in program weights across jurisdictions/studies; 

The observations are reinforced by examples from elsewhere. The Higher Education Funding Council of England (HEFCE) Guide to Funding notes that

The main variation in costs relates to subject: we need to recognise, for example, that teaching medicine costs more than chemistry, which in turn costs more than geography, which in turn costs more than history.

Similarly the ‘four state study’ in the U.S. (Florida, Illinois, New York‐SUNY, and Ohio) concluded 
…these four states showed a similar pattern of credit hour distribution and cost structures across levels of instruction (Lower Division Undergraduate, Upper Division Undergraduate, Graduate I, and Graduate II). Relatively stable over time, these patterns were found both in the aggregate of all disciplines as well as in most individual disciplines....

Table 2: Actual, Estimated and Implicit Formula Department/Discipline Weights
Selected jurisdictions / studies
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Nova Scotia        Ontario           Texas Quebec U.K               Saskatchewan    Middaugh - Delaware Project

Total Cost      Total Cost         Total Cost

Instruction Instruction              Instruction Cost Instruction Cost

Department /   

General & Upper Cost Cost (implicit)   By Type of Institution

Discipline

  Ist Year Years Lower Upper     Undergrad

Masters Doctoral

Research Doctoral

Comprehensive

Social Science 1.00 1.00 1.50 1.07 1.0   Social Sciences  

Sociology 1.00 1.00 1.50 1.07 1.0 0.99 2.37 5.00

Psychology 1.00 1.00 1.50 1.07 0.99 2.37 5.00

Political Science 1.00 1.00 1.50 1.07 1.0 0.99 2.37 5.00 1.2 1.2 1.1

Economics 1.00 1.00 1.50 1.07 0.99 2.37 5.00 1.1 1.2 1.1

Geography 1.00 1.00 1.50 2.11 0.99 2.37 5.00

Human Ecology / Nutrition 1.25 1.00 1.50

Child & Youth Study 1.25 1.00 1.50

Social Work 1.50 1.00 1.50 1.07 1.03 2.63 -

Journalism 1.75 1.00 1.50 1.07 1.09 - -

    Math and Physical Sciences

Psychology B.Sc. 1.00 2.00 1.29 3.36 6.07

Mathematics 1.00 1.00 2.00 1.41 1.29 3.36 6.07 1.1 1.0 1.0

Geography B.Sc. 1.00 2.00 2.11 1.29 3.36 6.07

Recreation & Phy.Ed. 1.25 1.00 1.50 2.11 1.21 3.13 4.54

Computer Science 1.25 1.00 2.00 1.41 1.7 1.29 3.36 6.07 1.9 1.5 1.6

Biology 1.50 1.00 2.00 1.74 2.95 2.11 1.7 1.21 3.65 6.11

Chemistry 1.75 1.00 2.00 2.11 1.7 1.29 3.36 6.07 1.8 1.9 1.6

Geology/Earth Sciences 1.75 1.00 2.00 2.11 1.29 3.36 6.07 1.7 1.5 1.3

Physics 1.75 1.00 2.00 2.11 1.29 3.36 6.07 1.9 1.7 1.5

Oceanography 2.00 1.00 2.00

Law 1.25 1.50 1.50 3.92 3.92 1.41 1.33 3.00 - Excluded

Pharmacy 1.50 2.00 2.00 1.27 4.53 1.41 1.7 1.99 3.71 6.43

Nursing 1.75 2.00 2.00 1.96 2.35 1.77 2.06 3.88 - 2.8 2.9 2.8

Physiotherapy 1.75 1.50 1.50 2.32 1.87 - -

Occupational Therapy 2.00 1.50 1.50 2.32 1.87 - -

Medicine 4.00 5.00 5.00 4.07 4.0 8.33 5.58 10.67 Excluded

Life Sciences 4.00 1.00 2.00

Dentistry 5.50 5.00 5.00 7.96 4.0 8.33 5.58 - Excluded

Humanities

Philosophy 1.00 1.00 1.50 1.07 1.0 1.01 2.38 4.63 0.9 1.0 1.0

Classics 1.00 1.00 1.50 1.07 1.0 1.01 2.38 4.63

History 1.00 1.00 1.50 1.07 1.01 2.38 4.63 1.1 1.1 0.9

English 1.00 1.00 1.50 1.00 1.70 1.00 1.0 1.01 2.38 4.63 1.0 1.0 1.0

Religious Studies 1.25 1.00 1.50 1.07 1.01 2.38 4.63

Fine Art     Visual and Performing Arts

Art 1.00 1.50 1.50 2.93

Fine Art  1.62 1.50 1.50 1.40 2.31 2.93 1.3 1.54 3.04 - 1.7 1.8 1.7

Cinema/photography 1.87 1.7 1.8 1.7

Theatre/Drama 1.75 1.00 1.50 2.93 1.7 1.8 1.7

Music 2.00 2.00 2.00 3.30 1.99 3.68 - 1.7 1.8 1.7

Education 1.25 2.00 2.00 1.41 1.73 1.61 1.24 1.94 3.70 2.0 1.7 1.6

Engineering - General 1.25 2.00 2.00

Engineering 2.00 2.00 2.00 2.41 3.82 2.11 2.06 3.94 6.25 3.2 3.2 3.2

Business Admin. 1.00 1.50 1.50 1.09 1.70 1.07 1.13 1.99 5.38 1.5 1.3 1.3

Languages 1.00 1.00 1.50 1.00 Humanities 1.3 1.2 1.2

Graduate

2.0-2.5 M.A. 3 M.A.   M.A. & M.Sc. MA & M.Sc. Separate                 As per above Included in above

3 M.Sc. 4 M.Sc.    2.34 - 8.07 2.29 - 9.41 in Research

4 Doctoral 6 Doctoral   Doctoral Doctoral

   7.07-24.41 6.40-10.69

Plus Anomalies

Sources:

Nova Scotia Nova Scotia Council on Higher Education, University Funding Formula Technical Report , May 1998

Weights reflect estimated relative operating expenditure (cost)  - direct and indirect (1990s)

Ontario Postsecondary Finance & Information Management Branch, Ministry of Training, Colleges and Universities, 

The Ontario Operating Funds Distribution Manual, 2009-10 Fiscal Year, October 2009

Weights reflect estimated/imputed relative operating expenditure - direct and indirect (1960s, 1970s)

Quebec

http://www.mels.gouv.qc.ca/sections/publications/publications/Ens_Sup/Financement_equipement/Programmation_budgetaire_financement/ReglesBudgetaires2009-2010.pdf

Annex 1, Program Weights

Weights reflect estimated relative operating expenditure - direct  (early 2000s)

Texas Texas Public General Academic Institutional Expenditure Study 2007-2009 , Texas Higher Education Coordinating Board

Scheduled contact hours used as the measure. Course level enrolments.

Middaugh Relationship of Expenditure / Scheduled Contact Hour (SCH)  3 Yr. Avg. 2001-2003

Weight reflects  direct instructional operating  expenditures relative to English

Middaugh, M., Understanding Higher Education Costs , Planning for Higher Education, March-May 2006

United Kingdom Higher Education Financing Council of England, Guide to Funding , 2010

Weights reflect relative teaching expenditures (costs) - direct and indirect (early 2000s)

Saskatchewan Saskatchewan University Funding Review, 5th Interim Report , April 1998


The preceding observations also align with some of Middaugh’s conclusions noted earlier– that is there are similarities in costs by discipline across institutions and some disciplines are more expensive than others. However, given the caveats surrounding the cost studies and program weights derived from the cost studies there is acknowledged caution and some skepticism about the reliability and accuracy of such studies.  Accordingly, while a number of jurisdictions employ cost studies to inform higher education cost estimates and/or allocation formulas, the resulting grant allocations to institutions tend to be characterized as ‘block grants’. 

Taken together the preceding observations might serve as a reasonable reference for determining a general set of relative program ‘weights’ that represent a rough approximation of relative expenditure differences. However, the complexity of the topic is reflected in the many caveats since it is clear there are numerous variations associated with the methodologies used to construct the cost models. The ‘four state study’ mentioned previously reinforces the need for caution and caveats in trying to develop comparative data with a reasonable degree of confidence that the data is really comparable. Specifically, it emphasizes numerator and denominator differences at the state level that tend to weaken the comparisons and their usefulness.

The states vary in regards to their cost allocation methodology. Illinois allocates student credit hours by student level, whereas Ohio allocates by course level. Both Florida and New York–SUNY use the course level to determine Undergraduate lower and upper division student credit hours, but use the student level for making the division between Graduate I and Graduate II. The Graduate level also is complicated in that SUNY treats all doctoral students as Graduate I unless they have a master’s degree at the time of entry or they have completed 24 graduate-level credit hours. 

Finally, for all four states, “total cost of instruction” includes monies allocated for direct costs (primarily salaries) and direct support costs (primarily department-level overhead) associated with cost of instruction. For Illinois, Florida, and Ohio, “total cost of instruction” also includes institution-level overhead. The New York-SUNY data do not include institution-level overhead. (p.3)  (Note: the term overhead refers to central services or indirect costs.)
In Canada there are also considerable challenges in trying to establish truly comparable numerators and denominators across jurisdictions and often within the same jurisdictions.  Moreover, despite the time and effort involved in the development of program costing the actual grant allocations are delivered as a ‘block grant’ in recognition that there is a level of imprecision associated with the costing methodology. Accordingly, from an institutional perspective more attention is often directed at the total sum of the grant rather than specific program weights – unless, of course, the government agency identifies a particular program for expansion/contraction and uses the program weight as the basis for establishing a targeted envelope.
Cost allocation drivers and methodologies 
While somewhat informative, the various weighting schemes noted previously tend to be based on jurisdiction specific methodologies that limit the usefulness for inter-jurisdictional comparisons. Moreover, there are some fundamental issues with the cost studies that result in a fair amount of skepticism about their ability to reflect true costs. In the interest of getting to the root of the skepticism, this section of the report explores the principal components of a cost/expenditure allocation scheme.
Faculty time and faculty workload
For the most part higher education studies that attempt to cost a set of activities (e.g., teaching, research and service) necessarily focus on ‘faculty time’ as a key to begin unraveling the cost conundrum since faculty compensation represents the single largest expenditure item, and it is the faculty whose primary role is reflected in the teaching, research and service mission. There is, however, a certain degree of subjectivity in the allocation of faculty time despite significant efforts to establish detailed reliable methodologies for collecting such data. Leslie noted in his study that  

Faculty may be asked to fill out “faculty activity analysis” forms each year; the clear impossibility of supplying what the forms ask for leads to frivolous answers which have little of the charm but all of the fantasy of fairy tales. (p.250)
Fairy tales or not, categorizing faculty time and apportioning the time to specific activities is a fundamental step in various costing exercises. But it is far from precise. The lack of precision is more a function of the difficulty that faculty have in trying to allocate their time to discrete activities when, in fact, a major portion of what they do crosses seamless activity boundaries. While there is some general agreement about how to account for classroom teaching time, or research time funded from contract research, there are considerable shades of grey that characterize other aspects time allocation.
Commenting on some of the limitations associated with studies focused on quantifying workloads based on the “traditional tripartite mission of instruction, research, and service” Jordan noted in his review of workload studies that

the discrete definitions that make up each major category often vary among the studies. For example, within the category of instruction, classroom contact will most likely include direct instructional contact with both undergraduate and graduate students in a regularly scheduled class, lab, workshop, ensemble, or production, but it may not include individualized instruction. Clinical patient care and student-directed activity are also likely to be accounted for in different ways. Class preparation, grading, office hours, and advising may be categorized as instruction in recognition of the fact that they may occur simultaneously or overlap. Within the category of research, separation of externally sponsored research, state-funded organized research, departmentally or institutionally funded research, and other research or creative activity including creation of works in the visual arts or music is often not consistently defined.
 
The U.S. Experience

Despite the limitations with the categorization of faculty time noted above, most U.S. studies consistently conclude that, on average, faculty spend well over 50 hours per week engaged in work related activities. Further, according to Jordan, “these studies clearly demonstrate that the distribution of faculty effort among the traditional elements of instruction, research and service is affected by the role and mission of the institution.” (Jordan, p. 16) The following table illustrates the point although the marked difference is between the public comprehensive institutions on the one hand, and the public research and doctoral institutions on the other. Note that the survey was conducted in the Fall term and therefore represents a ‘snapshot’ rather than an annualized view of faculty workload.
Table 3: Percent of Faculty Effort Allocated to Activities (Fall, 1987)
[image: image3.emf]Type of Institution Teaching Research Administration All Other

Public research 43 29 14 16

Public doctoral 47 22 14 17

Public comprehensive 62 11 13 13

All institutions (public and private) 56 16 13 16

Source: National Center for Education Statistics, 1991


Excerpt from Jordan, S., “What We Have Learned About Faculty Workload” Table 2.2.
A more recent U.S. study (2004) reinforces Jordan’s earlier point that the average allocation of time differs by type of institution. Although the categorization of faculty time differs between Table 3 and Table 4 the general characteristics are similar for each institutional type. 
Table 4: Percent of Faculty Effort Allocated to Activities (Fall, 2003)
[image: image4.emf]Type of Institution Teaching Research All Other

Public research 43 33 23  

Public doctoral 55 22 22  

Public comprehensive 64 15 20  

Source: National Center for Education Statistics, 2004 National Study of Postsecondary Faculty (NSOPF:04). 

Public Institutions Research Doctoral Comprehensive Work time distribution (percent) ............................................... 100.0 100.0 100.0   Teaching .......................................... 43.5 55.5 64.7   Research/scholarship ............................ 33.2 22.3 15.0   Other .......................................... 23.2 22.2 20.4


One of the interesting results of the U.S. studies is that the amount of time allocated to ‘other’ activities is very similar across institutional categories – that is it appears the expectations regarding internal governance/administration and external ‘service’ are very similar in academe regardless of institutional type.

Another interesting point to note is that the reported faculty time allocation is an average and therefore in any given department there are likely significant variations from the mean.  A Kansas State institutional study (Cox, Downey, Smith, 2000) reported significant variations in the time allocated by department and by individuals within a given department and led the authors to note that, while it is possible to calculate averages and construct the average allocation of time for a faculty member, such a construct does not capture the reality of a given department, nor the institution as whole.

The Canadian experience

In Canada there are a limited number of national studies on the subject of faculty workload. As noted previously the Saskatchewan funding model incorporated the allocation of faculty time into the model by relying on the results of a 1986 national faculty workload survey (Lennards, The Academic Profession in Canada) and from the 1994 Bertrand et.al. Quebec study. In 2001 Statistics Canada commissioned a survey of faculty to update estimates of time devoted to research as part of the effort to develop estimates of Higher Education Research and Development (HERD). More recently the Changing Academic Profession (CAP) survey of faculty included a question about the distribution of faculty time although the full results of the Canadian CAP have not been published. 

The preceding surveys suggest similar findings as those in the United States. The Ontario Council on University Affairs (OCUA) provided an analysis of the various workload studies as part of its review of university funding in 1994.
  The findings at the time suggested the following: 

· Across the four major activity categories of teaching, research, external community service, and internal administration governance, there were “basic commonalities across jurisdictions.”

· “…on an institutional basis academic work is generally organized in much the same way across publicly funded universities in North America. The proportion of faculty time allocated to the universities’ three main activities (teaching, research and service) is roughly the same in all universities with similar missions.”

· “…there is significant variation in the amount of time individual faculty members devote to each activity, particularly to teaching and research.”

Using existing studies and some additional survey work in Ontario as the basis for its allocation model, OCUA’s Task Force on Resource Allocation determined the allocation of faculty time across the four main activities as follows: teaching 40%, research 35%, community service 13% and administrative support 12%.
  
The Statistics Canada survey mentioned previously suggests there are differences in the distribution of faculty research time by size of institution – which, perhaps, could be interpreted as differences in institutional role and mission. The Statistics Canada survey also suggests there are major differences by discipline with the ‘Sciences’ faculty (engineering, health professions, biological and physical sciences) generally reporting more time in research activities than their colleagues in the Humanities, Fine Arts, Education and Social Sciences. The following table is an excerpt from the Statistics Canada publication.  

Table 5: Faculty time coefficients for research

[image: image5.emf]
Source: Science, Innovation and Electronic Information Division (SIEID), Estimation of Higher Education Research and Development Estimates, 2005/2006, Science and Technology Surveys Section, Statistics Canada.
Preliminary information from the CAP survey
 indicates that, on average, faculty report working more than 55 hours per week.  Approximately 37% of the time is devoted to teaching, 29% to research and the remaining 34% to other activities including administration and other service. Additional faculty workload analyses by region, type of institution, and by discipline are not yet available.

United Kingdom – England

(The) Allocation of academic time is central to TRAC, and to any activity-based approach to costing in higher education. It is not an exact science due to the overlapping definitions of activities (scholarship and research for example); the variable hours worked by academics; and the fact that many of them do core activities (chiefly research, but also some teaching, assessment and administration) outside of the ‘normal working week’.  (HEFCE, Trac for Teaching, December 2006)
The TRAC allocation of academic time has four basic categories – Teaching, Research, Other, and Support.
 The TRAC differentiates the first three from the latter by designating them as “core activities” that “generate income or could potentially generate income.” The category “Other” includes activities that generate income for the institution such as clinical services, paid journal editing and/or advisory services.  The category Support refers to the time associated with activities that support Teaching (e.g., quality assurance, teaching skills, student counselling), Research (e.g., refereeing papers, serving on research advisory boards)  and Other (e.g., contract negotiation with external parties, non-remunerated technology transfer work such as supporting patent applications and licensing negotiations) and General Institutional Support – essentially administrative duties including membership on institutional committees. For costing purposes the Support category is allocated back to the three core activities
Table 6: Allocation of Academic Time (average) 2006-07 through 2008-09 U.K.
[image: image6.emf]2006-07 2007-08 2008-09 2006-07 2007-08 2008-09 2006-07 2007-08 2008-09 2006-07 2007-08 2008-09 2006-07 2007-08 2008-09

A  23 22 24 21.1 22.7 23.7 42.8 40.3 39.9 5.0 5.7 3.8 31.1 31.3 32.6

B  23 23 26 30.4 30.5 31.6 35.6 34.9 34.1 1.9 2.2 2.2 32.2 32.4 32.1

C  19 18 20 35.6 37.7 38.2 30.7 30.4 28.1 3.0 2.6 2.6 30.7 29.3 31.2

D  18 19 23 45.6 47.0 48.5 18.5 14.1 13.3 2.4 2.3 4.6 33.5 36.6 33.6

E  17 17 22 51.4 55.5 58.4 9.7 8.8 7.9 3.7 3.0 3.2 35.2 32.8 30.5

F  8 7 7 49.0 46.6 51.7 10.0 14.3 8.8 2.5 2.1 3.5 38.5 36.9 36.0

G  8 7 7 61.4 50.5 52.0 18.4 19.6 17.9 5.8 3.7 4.4 14.4 26.3 25.8

UK total

1

116 113 129 38.3 38.9 40.9 26.8 25.6 23.8 3.3 3.2 3.3 31.6 32.4 31.9

% of academic staff time 

allocated to Support Number of HEIs

TRAC 

peer 

group

% of academic staff time 

allocated to Teaching

% of academic staff time 

allocated to Research

% of academic staff time 

allocated to Other


Source: Table from HEFCE via email correspondence. Peer group composition available at http://www.jcpsg.ac.uk/guidance/revisions/PeerGroups09.pdf Peer Group A represents the research intensive ‘Russell Group’.  Readers should note that because graduate student supervision is categorized as research in the U.K., the information in the preceding table is not strictly comparable to faculty time allocations in Canada or the United States.  

Results from the Changing Academic Profession project are available to compare the allocation of faculty time (during the period when classes are in session), by country. The following table summarizes the results and indicates that i) Canadian faculty report working considerably more hours per week than their peers in the U.K. (>40% more hours) or the United States (>10% more hours), and ii) there are similarities in the distribution of allocated time.
Table 7: Allocation of Academic Time – Changing Academic Profession
[image: image7.emf]Canada United Kingdom United States

Category # Hours %  # Hours %  # Hours % 

Teaching

20.6

37%

15

38%

21.6

44%

Research 16.0 29% 10 26% 12.2 25%

Service 5.3 10% 4 10% 4.2 9%

Administration 8.5 15% 5 13% 7.4 15%

Other  4.8 9% 5 13% 3.3 7%

Total 55.2 100% 39 100% 48.7 100%


Source: Research Institute for Higher Education (RIHE), The Changing Academic Profession over 1992-2007: International, Comparative and Quantitative Perspectives, Report of the International Conference on the Changing Academic Profession Project, 2009, RIHE International Seminar Reports, Number 13, September 2009, Hiroshima University, Hiroshima, Japan.

The interesting issue that arises from the preceding review of ‘faculty time’ is what happens if a particular component is changed – either through legislation or collective bargaining. If Canadian faculty are spending 20 hours per week in teaching activities and they are ‘required’ to teach one more course (assume a normal load of two courses) what “gives” -  Research? Service? Administration? Other?  And what are the implications? 
Other cost allocation factors
The allocation of faculty time is a major component in the development of an activity based expenditure analysis but there are other components to consider.  All other department costs besides academic faculty costs have to be allocated on some basis. Since the departmental unit is usually housed inside a Faculty or School, the Faculty/School expenditures need to be allocated to departments and then across the departmental activities. Similarly, all central costs – administration, student services, library services and other institutional support need to be allocated to Faculties/Schools, then to the department for allocation across the activities. Finally, depending on whether one wants to factor in full capital costs (operating – heat, light, custodial, maintenance, and depreciation) or simply the operating portion, a mechanism needs to be developed to allocate the costs to individual departments and then across the activities in the department.
The advent of Responsibility Centred Budgeting (RCB) in the United States coupled with a considerably greater interest in administrative cost accounting
 has resulted in the development of various methodologies for allocating costs. Institutions tend to use an array of activity measures to allocate such costs depending on the particular functional cost and the planned use of the information (e.g., external reporting, internal resource allocation, setting tuition levels, establishing administrative overhead costs etc.) Typical activity measures involve proportional shares of enrolment, faculty, staff, expenditures, with myriad variations depending on institutional circumstances and the desire to ‘keep it simple’ – or not. 

In Canada the adoption of resource allocation practices that incorporate some elements of RCB has resulted in the emergence of a number of models to allocate central costs. Similar to the typical activity measures noted above, there is a tendency to use cost drivers such as numbers of students, numbers of faculty, amount of space, and relative size of expenditure budgets to allocate specific central costs. As well, as greater attention is paid to space costs – and therefore space data – institution’s can factor in depreciation. Since faculty members in Canadian universities receive funding from U.S. research agencies, many Canadian institutions are also familiar with the U.S. methodology for establishing indirect costs. 

With respect to only teaching and non-sponsored research expenditures, the OCUA Resource Allocation exercise noted earlier used the faculty time allocation as the main cost driver in the allocation of expenditures across all other major activities. In the Saskatchewan model ‘other expenditure components’ such as staff salaries, travel, and supplies (representing about 30% of instructional expenditures) were allocated on the basis of estimates but, in general, were heavily influenced by the distribution of faculty time. 
What is clear from the preceding is that efforts to arrive at cost estimates for central services tend to be driven by a variety of allocation formulas that generally focus on ‘average’ cost (and therefore a proportional share) based on some proxy for activity. In some cases (e.g., space costs) institutions may have expense data that allows for more detailed cost allocations (e.g., metered utility use). 
Summary of costing findings: making sense of differences in program cost
The preceding overview of cost allocation factors helps delineate some of the variables in the cost allocation equation and the myriad ways of allocating costs. While it is clear some jurisdictions conduct cost studies and use the results to inform public policy and allocation decisions, it is equally clear that there is a degree of ‘noise’ in the equation and varying degrees of skepticism about their reliability; hence, as noted earlier, the use of a ‘block grant’ as the actual allocation vehicle. 

Despite the skepticism surrounding cost studies as a result of the many variables and assignment of expenditures based on estimates of activity, the subject of higher education costs continues to garner considerable interest. Resources continue to be devoted to trying to refine cost study methodologies to develop a better understanding of higher education costs and the factors affecting those costs.

At this point we have a reasonably clear picture of the major factor that explains differences in institutional cost among institutions – discipline mix. As Middaugh noted in his study 80% of the difference in instruction cost across institutional types in the United States (Carnegie Classification) can be attributed to discipline ‘mix’. But why is that so? Middaugh points to two factors – discipline differences in faculty remuneration, and discipline differences in pedagogy norms.

With respect to discipline differences in faculty remuneration, a simple comparison of average salaries by major discipline grouping illustrates the point. The ‘All Ranks Combined’ salary information for faculty in Canadian universities indicates that, on average, salaries differ by -8 to +4 percent relative to the All Subjects combined figure. The difference between the discipline group with the highest average salaries (Engineering & Applied Sciences) and the lowest average salaries (Humanities & Related) is 17% on average with a range from 8% at the Full Professor level to 26% at the Lecturer level. A more detailed breakdown of salaries by discipline would show even greater variation with starting salaries in disciplines such as Business well above the mean for its major discipline group (Social Sciences). 
Table 8: Average Faculty Salaries in Canadian Universities
[image: image8.emf]Average Salaries of Full-time University Teachers by Major Discipline, and Rank, 2007-2008

Agricultural &  Engineering & Fine & Applied Health Professions Humanities & Mathematics  Social 

Rank and sex  Biological Sciences Education Applied Sciences Arts & Occupations Related  & Physical Sc.  Sciences All Subjects

Full Professor  120,675 $                 121,366 $                 128,069 $              114,737 $              125,516 $                    118,812 $            126,273 $        127,801 $       124,601 $            

Associate Professor  96,645 $                   96,768 $                   103,186 $              95,698 $                101,519 $                    94,397 $              99,332 $          103,496 $       99,594 $              

Assistant Professor  81,058 $                   77,382 $                   88,742 $                76,546 $                82,037 $                      72,552 $              82,344 $          84,835 $         80,904 $              

Lecturer  80,343 $                   72,561 $                   85,251 $                71,187 $                80,204 $                      67,927 $              83,569 $          75,135 $         75,683 $              

All Ranks Combined  102,739 $                 96,415 $                   109,429 $              93,637 $                100,639 $                    93,406 $              106,164 $        104,568 $       101,670 $            

Indexed Relative to Humanities & Related

Agricultural &  Engineering & Fine & Applied Health Professions Humanities & Mathematics  Social 

Rank and sex  Biological Sciences Education Applied Sciences Arts & Occupations Related  & Physical Sc.  Sciences All Subjects

Full Professor  1.02                          1.02                          1.08                       0.97                       1.06                             1.00                     1.06                 1.08                1.05                     

Associate Professor  1.02                          1.03                          1.09                       1.01                       1.08                             1.00                     1.05                 1.10                1.06                     

Assistant Professor  1.12                          1.07                          1.22                       1.06                       1.13                             1.00                     1.13                 1.17                1.12                     

Lecturer  1.18                          1.07                          1.26                       1.05                       1.18                             1.00                     1.23                 1.11                1.11                     

All Ranks Combined  1.10                          1.03                          1.17                       1.00                       1.08                             1.00                     1.14                 1.12                1.09                     


Source: Statistics Canada, as reported in the CAUT Almanac 2010-2011, Table 2.7 
With respect to teaching norms, Middaugh noted earlier that some “disciplines have consistently higher costs. Physical sciences and biology, especially where the doctorate is offered, are expensive disciplines. This also is not surprising, given the equipment intensive nature of these disciplines and the need to offer small group laboratory sections.” Laboratory instruction is necessarily conducted in relatively small groups and very dependent on employing laboratory instructors/technicians. The need for the “hands-on’’ instruction contributes, significantly, to the cost differentials noted by Middaugh. And he goes on to say that Education, Nursing and Art have similar cost profiles. 
The preceding suggests that much of the difference in direct costs (expenditures) among disciplines is due to differences in faculty salary levels and discipline teaching norms. With respect to the latter factor, some discipline differences are influenced by factors external to the institution (e.g., accreditation standards, safety/liability considerations). 
Another consideration that emerges from the Delaware Project is the confirmation that there are considerable variations in instructional cost within disciplines. 
The magnitude of instructional costs within a discipline can be predicted based upon the

degree of presence or absence of certain identifiable cost factors, specifically, volume of teaching load as measured by student credit hours taught is negatively associated with cost, while size of a departmental faculty, tenure rate within that faculty, and to a lesser extent, the presence of graduate instruction are positively associated with cost.

It is also the case that how a unit delivers the program requirements (often influenced by institutional specific arrangements) may affect the cost of program deliver and how program requirements are structured will affect departmental costs.  A glimpse through academic program calendars provides some insight into differences in program structure from the total number of credits required for a degree to differences in the composition of the credits (mandatory, elective, year-level specific etc.) by degree program. A major in discipline x at institution y may well have quite different program requirements than a major in the same discipline at another institution even though the degree program may require the same number of credits. Program structure then, plays a part in explaining cost differences within disciplines/departments.  Similarly, determining whether a program will be “self-contained” and/or or more integrated – that is essentially delivered by one unit/discipline versus a program that has built in electives and service teaching arrangements with specific departments – will affect instructional costs. The cost issues associated with differences in program structure have not been explored in any detail and deserve further review.
IV. Summary and concluding comments
Universities are complex entities with multiple mandates and a host of intertwined activities that pose significant challenges to unravel for purposes of developing a better understanding of costs and cost drivers. This paper has attempted to shed some light on program costs in higher education by reviewing cost studies and program weights associated with funding formulas in a number of jurisdictions.  The examination of acknowledged differences in program/discipline costs reflected in the use of weights and measures of weighted enrolment leads to some observations about differences in discipline costs, in general, that may be helpful in the development of a better understanding of higher education costs in Canada. 
· There are recognized differences in relative program costs as reflected in differences in program weights. 

· There are some similarities in the relative differences in program weights across jurisdictions - certain disciplines are consistently reported as being somewhat more expensive and thus generate a higher relative weight.

· Most of difference in instruction costs among institutions is directly related to differences in discipline ‘mix’. 

· While considerable effort has been devoted to the development of program costing methodology, there is general acknowledgement that the result is but a rough approximation of cost – and more explicitly relative cost within a specific ‘system’ or jurisdiction.

· Allocating faculty time for costing purposes is a somewhat arbitrary exercise that, while feasible, leaves considerable room for interpretation.
· There appears to be significant differentiation within a given department in how faculty members allocate their time.

· Jurisdictions that incorporate cost studies or cost estimates into differentiated program weights tend to rely on a block grant mechanism as the grant delivery vehicle. 
· The use of different numerators (e.g., operating cost, total cost, direct cost, indirect cost, instruction cost) and denominators (e.g., student FTEs, scheduled contact hours, scheduled credit hours, course completions) simply underscores the importance of looking very carefully at the components of costs studies in general and inter-jurisdictional cost comparisons in particular.
· Attempts to use the program cost information to target specific expansion/contraction is fraught with challenges given that the program/discipline information generates a rough approximation of cost and is heavily dependent on a multitude of factors such as enrolment volume, program structure, and the allocation of faculty time.

This paper sheds some light on costs and cost drivers in universities and the limitations of existing methodologies and it is evident that there is much to be learned from the past. But it is also clear that as the post-secondary sector struggles with financial sustainability there are a number of issues that deserve further research including: 
· Determining to what extent the salary differentials by discipline explain differences in institutional cost comparisons by region, or by type of institution;

· Exploring the concept of discipline program delivery norms and determining the cost implications of such differences in Canada; 

· Exploring the cost implications of differences in program requirements and differences in the organizational structure associated with program delivery; and

· Determining an estimate of how much faculty time, and resource, is devoted to sponsored research where faculty time is not reimbursed by the sponsor..
It is also worth noting that the preceding review of cost studies, program weights and cost drivers suggests that virtually all cost studies are based on notions of average cost rather than any explicit sense of marginal cost. And there is limited evidence of any cost-differential associated with other modes of program delivery – i.e. distance and/or web-based. Both of those topics – average versus marginal cost, and cost estimates associated with differing modes of delivery – deserve further research. 
Finally, it should be clear from this paper that Universities are complex entities and attempts to fully cost the myriad activities, while technically possible, are fraught with rather subjective methodology decisions that raise serious questions about the validity of the result; the precision reflected in the product of a numerator and denominator is illusory in light of the imprecision associated with the input variables.  Efforts to better understand the costs and complexities are an important prerequisite to informing proposals intended to improve the financial sustainability of higher education. 
November, 2011 
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