
If a university went ahead and paid equally, lowering economists’ pay
and raising French professors’ pay, it would have a great French staff
and a dreadful bunch of economists.

Hamermesh (2004, p180)

1 Introduction

Academic remuneration systems vary considerably. In a few countries, such as the
United States (US), Hong Kong and Singapore, universities explicitly recognize
that academics in some disciplines have more valuable labor market opportunities
than others, and pay accordingly. In Europe and most other countries, however,
academic remuneration varies only by rank and is independent of discipline, i.e., a
professor is a professor for pay purposes, whether in Economics or French.1 One
might then expect, as illustrated by the quote from Daniel Hamermesh above, that
the latter type of system would experience difficulties in attracting quality faculty
in the disciplines with the most valuable opportunities.

Somewhat surprisingly, this simple economic intuition has been the subject of
little formal empirical analysis. In a recent paper, Ehrenberg et al. (2006) compare
US academic salaries in English Language and Literature with those in 20 other
disciplines and find that the salary differential is positively related to differences
in National Research Council rankings. Combined with earlier work by Ehren-
berg and Hurst (1998) showing that a department’s ranking is positively related
to various measures of research quality, this suggests that research productivity is
high when salaries are high. However, because salary is an endogenous variable
in the data, it is unclear whether higher salaries lead to better research quality
or whether better research is rewarded with a higher salary. Ben-David (2007,
2008) attributes the US-bound exodus of Israeli academics to the growing dif-
ference in academic salaries between the two countries, but the extent to which
this varies across disciplines is unknown. Rather more evidence exists at the high
school level, where Murnane and Olsen (1989), Loeb and Page (2000), Hanushek
et al (2004), Scafidi et al. (2006), and Chevalier et al. (2007) report varying re-
lationships between salaries and teacher recruitment, retention and performance.
However, the measures of non-teaching opportunities used in these studies tend to
be based on what are, at best, very broad subject categorizations.2 As a result, the

1Variation in the type of remuneration system can also occur within countries: the degree of
salary flexibility in Canadian universities depends in part on the extent to which provincial labor
laws have resulted in mandatory collective bargaining.

2For example, Murnane and Olsen (1989) group all teachers into one of chemistry, physics,
biology, mathematics, and humanities, while Loeb and Page (2000) and Hanushek et al. (2004) do
not distinguish between different teacher subject qualifications or specialties.



role of outside opportunities in determining educator supply and quality remains
unclear.3

In this paper, I attempt to shed more direct light on this issue by examining the
cross-sectional relationship between discipline research quality and market oppor-
tunities in New Zealand (NZ) universities. NZ academic remuneration is, with the
limited exception of medicine and dentistry, independent of discipline, an arrange-
ment that is usually justified on the grounds that all academics of a given rank are
doing essentially the same job and hence deserve equal remuneration. However,
labor market opportunities vary considerably across subject areas, suggesting that
disciplines with the most valuable opportunities will have the most trouble in hir-
ing high-ability, motivated and diligent researchers to work in NZ universities.
For instance, talented NZ graduates in these disciplines are more likely to eschew
academia for the business sector, while those that do undertake PhD study and a
university career will be greatly tempted by the higher salaries available in coun-
tries whose academic remuneration systems better reflect market forces. And the
only overseas researchers able to be attracted to fill the gaps will tend to be those
with relatively low opportunity costs, i.e., low quality researchers. In short, disci-
plines with the most valuable market opportunities should be expected to attract
weaker researchers on average.

To examine this hypothesis, I exploit a newly available dataset – the results
of the initial quality assessment exercise conducted in NZ universities and other
tertiary institutions during 2003. Although similar exercises had previously been
conducted in the United Kingdom and Hong Kong, the comprehensive coverage of
the NZ version made it unique. Known as Performance Based Research Funding
(PBRF), it required all NZ academics to submit a research portfolio for assessment
by one of 12 panels covering 41 disciplines. Each portfolio was given a grade for
quality by the relevant panel. Although individual scores were not made available
to the public, the average score for each discipline was computed and reported,
as was the number of researchers a discipline had in each grade category. The
data generated by this process thus provide synthesized and holistic measures of
research performance for each discipline.

To proxy for discipline-specific labor market opportunities, I use US academic
salary data. This choice of opportunity cost can be justified in two ways. First,
to the extent that NZ universities compete for faculty who could potentially ob-
tain employment in US universities, the salaries offered by the latter provide a
direct measure of the discipline-specific opportunities available within academia.

3Away from the education sector, Brown (1985) finds that higher civilian wages reduce the
supply of US military recruits with desired qualifications, while Hall et al. (2008) report that high
local wages have an adverse impact on the performance of English hospitals.



Second, because they are set in response to broad labor market conditions, US aca-
demic salaries also provide an approximate ranking of a discipline’s non-academic
opportunities. Importantly, US academic salaries are a truly exogenous measure
of the opportunity cost of working as a NZ university researcher, as they are obvi-
ously not influenced by NZ research productivity.

After controlling for other factors that may affect research quality scores, I find
that more valuable opportunities have a significantly adverse effect on discipline
research performance; on average, a one standard deviation increase in the average
difference between US and NZ salaries lowers a discipline’s quality score by about
12%. A higher salary shortfall also reduces the percentage of high grades achieved
by a discipline, and increases the number of low grades.

In the next section, I provide more details about PBRF and the data used in
this study. In section 3, I present the principal results and then, in section 4,
discuss and assess alternative interpretations of these findings. Section 5 offers
some concluding remarks.

2 Data

2.1 PBRF and measurement of research performance

All NZ universities are owned and funded by taxpayers, although additional in-
come is obtained from the private sector in the form of gifts, endowments and
research commercialisation, and from the component of tuition fees paid directly
by students. The same is also true of most non-university institutions, but a small
number of these are privately owned and operated, primarily by religious organi-
zations.

Relative to other OECD countries, NZ devotes a relatively high proportion of
GDP to the tertiary education sector, but this is heavily weighted towards student
financial aid and non-university institutions.4 Such a pattern has raised fears about
the overall quality of NZ university education – see NZ Vice-Chancellors’ Com-
mittee (2006). Less discussed, but equally as interesting, is the possibility that
quality also varies across disciplines.

The mechanism by which governments have funded universities has changed
significantly in recent years. During the 1990s, funding of an institution’s teach-
ing and research activities was bundled into a single bulk grant, the size of which
depended on the institution’s student enrollments – commonly and colloquially

4According to OECD (2005), 2002 NZ public expenditure on tertiary education as a percentage
of GDP was 1.7% (the OECD average was 1.3%). Of this amount, 44% was spent on student
financial aid (compared to the OECD average of 17%), while 18% went to the non-university
sector (approximately three times the OECD average).



known as a ‘bums-on-seats’ formula. This was justified by the requirement of the
Education Act 1989 that all degree courses were to be primarily taught by those
active in research. However, concerns subsequently arose that such a system did
not allocate research funding to its most productive uses, and so in 2002 the NZ
government announced the establishment of the PBRF scheme. Under this ar-
rangement, the funding for research was to be separated from that for teaching
using a formula based on (i) faculty research performance, (ii) number of research
degree completions, and (iii) quantity of external research income. Of these, the
most important, and the focus of this paper, is faculty research performance. As-
sessment of this component required all 8013 eligible academics to first nominate
a discipline or subject area (from a choice of 41) within which their research would
be evaluated, and then submit to one of 12 peer review panels a portfolio summa-
rizing their research activities between 1 January 1997 and 31 December 2002.
Based on their assessment of how well each portfolio ranked within its nominated
area, these panels then assigned each portfolio a quality grade – A, B, C or R,
corresponding to a points score of 10, 6, 2, and 0 respectively.5

In determining grades, panels considered three issues: quality of research
output (70% of the grade), peer esteem (15%), and contribution to the research
environment (15%). The first of these was primarily based on the researcher’s
self-nominated ‘best-four’ outputs (e.g., books and journal articles) during the as-
sessment period, while the latter two were determined on the basis of supporting
evidence submitted by the researcher. An important feature of this process is that
scores in each category were based on international norms for the researcher’s
discipline. Broadly speaking, an overall grade of A indicated that the researcher’s
work was considered to be of sufficiently high quality to have established an inter-
national reputation in his or her discipline; a B grade corresponded to a consistent
record of research productivity sufficient to have established at least a national
reputation; while C indicated positive research activity but at a level not yet con-
sistent with having either a national or international reputation. Differences in
the international dimension of research across fields were also taken into account,
e.g., the country-specific research typical of Law versus the more global knowl-
edge generated by the sciences. Thus, the PBRF grades provide measures of re-
search performance that (i) effectively synthesize the information contained in the
various mechanical performance metrics that have been extensively used in the
literature (e.g., citation counts) and (ii) benchmark this synthesis to international
standards. As a result, they not only eliminate the need to calculate mechanical

5A significant number of eligible staff were deemed ‘research-inactive’ by their respective
institutions and thus did not have their portfolios submitted. These individuals were automatically
awarded the bottom grade of R.



performance measures and to compare these across countries, but also, at least in
principle, provide a broader and more holistic performance measure. Moreover,
unlike citation counts, PBRF grades have a direct economic impact – approxi-
mately $320 million in university funding during the 2004-2007 implementation
period, and about $200 million per year thereafter (all figures throughout this pa-
per are expressed in NZ dollars).

Once the panels had completed the grading process, individual research scores
were aggregated to obtain overall performance measures for departments, schools,
institutions and, most importantly for my purposes, disciplines. For each disci-
pline, I use the information reported in Tertiary Education Commission (2004)
to construct three performance measures: the average quality score (on the 10-
point scale) of its researchers, the percentage of its researchers awarded an A or
B grade, and the percentage of its researchers awarded an R grade. While these
measures are obviously related, they assess different dimensions of the quality of
discipline research within NZ universities: the first estimates performance on av-
erage within a discipline; the second measures the prevalence of star performers
in that discipline, while the third gauges the presence of weak performers.

In the appendix, I report the values of these research quality measures for each
PBRF discipline.6 On a full-time-equivalent basis (i.e., part-time faculty count
for only the fraction of time they are employed), Philosophy has both the highest
average quality score (4.74) and the greatest percentage of A and B grades (58.6),
while Nursing has the lowest average quality score (0.34), the lowest percentage
of A and B grades (1.9), and the highest percentage of R grades (86.7). Education
has the greatest number of eligible researchers (995) and Dentistry the fewest (51).

2.2 NZ academic remuneration and measurement of alternative labor mar-
ket opportunities

The NZ academic system has four principal ranks - professor, associate professor
(or reader), senior lecturer and lecturer - which are themselves broken down into a
number of salary steps. The salary payable to each rank-step is essentially deter-
mined (usually on an annual basis) by a collective agreement negotiated with the
academic trade union; although some academics have individual contracts, they
are usually offered whatever annual increase is agreed with the union. Importantly,
these salary scales are the same for all disciplines, with only two exceptions. First,
medicine and dentistry are paid on a separate (and somewhat higher) scale. Sec-
ond, a salary premium over and above the standard scale is occasionally paid to

6One discipline - Maori Knowledge and Development - is excluded from the analysis as I am
unable to match it with the salary data I subsequently use to proxy for labor market opportunities.



researchers in hard-to-staff disciplines or to otherwise highly-valued faculty. Al-
though data on such premia are subject to privacy constraints, discussions with
university administrators suggest that these are sufficiently infrequent and small
(a maximum of 25%) that they can reasonably be ignored in what follows; for
salary purposes, I can safely assume that two representative academics exist in
NZ - one for medicine/dentistry and one for all other disciplines.

Primarily because of differences in the timing of salary awards, there is some
variation in salaries across NZ universities, but this is tiny. To estimate NZ uni-
versity remuneration at the time of the PBRF exercise, I take the salary prevailing
at four leading universities for each of the four principal academic ranks and then
average across ranks and universities.7 For the non-medical group, this figure
is $83131 in 2003-04. For medicine and dentistry, the corresponding figure is
$105778.

Empirical assessment of the impact of such a remuneration system requires
some discipline-specific measure of opportunity cost. One possibility is to use
local graduate salaries by discipline. However, these are not particularly useful
here, partly because they are a very noisy indicator of career opportunity costs
(e.g., law and accounting graduates typically receive very low entry salaries), and
partly because they are of little relevance to the foreign academics for which NZ
universities compete.8 Rather, true opportunity costs reflect not only competition
from the NZ private and government sectors, but also competition from foreign
universities (which in turn reflects competition from the private and government
sectors in these countries). I therefore use data on US academic salaries con-
tained in the Oklahoma State University (OSU) 2003-04 Faculty Salary Survey
by Discipline, as such information serves two purposes. First, to the extent that
the academic labor which NZ universities seek to recruit is internationally mobile,
US academic salaries provide a direct measure of the alternative academic oppor-
tunities available to actual and potential NZ-based researchers. Second, because
US academic salaries are set partly in response to the opportunities that exist out-
side academia, they also provide an ordinal indicator of the value of non-academic
labor market opportunities.9

The OSU survey, which has operated since 1974, reports high, low and average

7These salaries are expressed in ranges, corresponding to the various steps. For professors,
associate professors and lecturers, I use the mid-point; for senior lecturers, I use the top point
below the ‘bar’ (this refers to the point in the senior lecturer range where progression ceases to be
automatic and becomes performance-based).

8Examination of faculty lists indicates that between 40% and 60% (60% – 75% for full profes-
sors) of faculty employed by the various NZ universities are sourced from overseas.

9This will be the case even if labor mobility is restricted, so long as the ranking of non-academic
opportunities across disciplines is roughly the same in NZ as it is in the US.



salary figures from 448 subjects taught at 92 doctoral-granting universities across
the US. As well as providing information for the entire set of universities, it also
reports separate results for various sub-categories: Research-I, Research-II, and
Other. Initially, I focus on the data from the 49 Research-I universities since these
institutions are most likely to compete vigorously for high-quality researchers and
thus best reflect discipline-based differences in labor market opportunities.10

To calculate the implied opportunity cost for each PBRF discipline, I proceed
in three steps. First, the PBRF disciplines are matched to the relevant OSU sub-
jects; because the OSU survey contains a much finer breakdown than PBRF, there
are normally several OSU subjects making up each PBRF discipline. Second, the
average US salary (across all ranks and subjects) is calculated for each PBRF dis-
cipline. Third, this figure is converted to NZ dollars using the end-2003 market
exchange rate. Finally, I subtract the average NZ salary for each discipline from
its US counterpart to create a single representative measure of each discipline’s
relative ‘underpayment’.11

In the subsequent analysis, I use this variable to estimate regression models of
the general form:

research performance = a+b(remuneration shortfall/1000)+ cX + ε(1)

where

remuneration shortfall = average US salary – average NZ salary

is the ‘underpayment’ variable described above and X is a vector of control vari-
ables that potentially influence a discipline’s research quality. Note that almost
all variation in remuneration shortfall across disciplines is due to US academic
salaries – which clearly do not depend on NZ research performance. Hence, re-
muneration shortfall is fully exogenous to research performance.

2.3 Preliminary analysis

Before turning to estimation of (1), I first consider the simple bivariate relation-
ship between research performance and remuneration shortfall. Panel A of Table

10Ehrenberg et al. (2006) also employ the OSU salary data. More information about this survey
is available from http://vpaf.okstate.edu/irim/FacultySalary.html.

11Because only medicine and dentistry academics are paid discipline-specific salaries in NZ,
the percentage difference between US and NZ salaries is highly correlated with the raw difference
and hence yields virtually identical results. Similarly, because the average NZ salary is (almost)
constant across disciplines, the choice of exchange rate has only a minor effect on the opportunity
cost variable used in the subsequent analysis, and hence has essentially no effect on the results.



Table 1: Summary Statistics

This table provides a summary of PBRF discipline characteristics. The first three
rows in Panel A report summary statistics for various research performance mea-
sures, while Remuneration Shortfall is the difference between the average US salary
for the discipline (as reported in the 2003-04 Oklahoma State University Faculty
Salary Survey of Research-I universities) and the corresponding NZ salary. Panel B
contains summary information for control variables used in the Section 3 regression
analysis. Non-University Presence is the number of non-university institutions in
which the discipline has at least five PBRF-eligible researchers. Discipline Cost is
the discipline’s per-student funding provided by the government. Panel Represen-
tation is the discipline’s proportional membership of its relevant peer-review panel.

Variable Mean Standard Minimum Maximum
Deviation

Panel A: Discipline Performance and Underpayment
Average quality score 2.79 1.14 0.34 4.74
%age of A and B grades 31.34 15.02 1.90 58.63
%age of R grades 36.02 20.55 7.46 86.68
Remuneration Shortfall(NZD 000) 20.71 19.54 −0.34 90.52

Panel B: Control Variables
Non-University Presence 1.137 1.56 0.00 8.00
Discipline Cost (NZD 000) 8.28 3.38 5.46 18.90
Panel Representation 0.27 0.21 0.00 1.00

1 provides some summary statistics for these variables. Note that although these
statistics directly use only 40 ‘observations’, every observation is itself based on
many pieces of individual data. On a full-time-equivalent basis, the average dis-
cipline has a quality score of 2.79, with 31% of its researchers achieving an A
or B grade and 36% being deemed inactive in research (the R grade). However,
as noted above (and as can be seen in detail in the appendix), there is consid-
erable variation across disciplines, with some displaying much greater research
quality than others. The average NZ academic receives $20710 (24%) less in an-
nual salary than his US counterpart, but this also conceals great variation across
disciplines – from a high of $90520 (108%) to a low of -$340 (-0.4%).

A large difference between NZ and US salaries seems to have a depressing
effect on a discipline’s research performance: only one of the five most ‘under-
paid’ disciplines lies in the top half of quality scores, and none of the ten most
underpaid is also in the ten best research performers. Similarly, only one of the
top-five research performers is in the 20 most underpaid disciplines. However,
the scatter plots appearing in Figure 1 show that the relationship between research
performance and remuneration shortfall is not clearcut: although they apparently
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Figure 1: Scatter plots of bivariate relationship between research performance and
remuneration shortfall. Observations denoted by a square are the primary health disciplines –
clinical medicine, dentistry and public health.

indicate a broadly negative impact of remuneration shortfall on average quality
score, and a broadly positive impact on the percentage of R grades, both relation-
ships contain significant noise. This is confirmed by simple regressions of these
two research performance measures on remuneration shortfall. When average
quality score is the dependent variable, the estimated coefficient is -0.003, but the
standard error is almost three times as large, resulting in a p-value of 0.73. Sim-
ilarly, the coefficient estimate in the percentage of R grades regression is 0.066,
but the standard error is double this number.

Nevertheless, the scatter plots in Figure 1 have two interesting features. First,
the eye-ball relationships become more striking if one ignores the six observa-
tions in the bottom left of panel A and the six observations in the top left of panel
B. These data points come primarily from disciplines that have a relatively short
academic history in NZ and employ small numbers of researchers – Communi-
cations, Design, Nursing, Sport Science, and Theatre. The sixth observation is
Education, which has a relatively high proportion of its PBRF-eligible researchers
employed in colleges whose primary purpose is teacher training. Such disciplines
are unlikely to obtain the critical mass necessary to generate international-class
research. Moreover, the principal objective of some of these disciplines is largely
unrelated to academic-style research.

Second, the observations denoted by a square in both panels of Figure 1 rep-
resent those of the primary health disciplines — Clinical Medicine, Dentistry, and



Public Health. Historically, these disciplines have operated on a salary scale that
is approximately 25% higher than that available to others. Despite this, Clinical
Medicine and Dentistry are still among the more underpaid disciplines. More
interestingly, the relationship between research performance and remuneration
shortfall among these three disciplines is ambiguous: although Dentistry (the bot-
tom square in panel A and the top square in panel B) has both greater underpay-
ment and weaker research performance than Public Health (the left square in both
panels), Clinical Medicine (the right square in both panels) has a higher PBRF
ranking and a greater remuneration shortfall than either.

Clearly, discipline research performance is affected not only by direct oppor-
tunity costs, but also by other variables that may themselves be correlated with
remuneration shortfall. This confirms the need for multiple regression models
that are able to properly isolate the underpayment effect.

3 Regression Analysis

3.1 The model

The choice of control variables in estimating equation (1) requires some judge-
ment. In addition to remuneration, four factors seem plausible determinants of
research performance at the discipline level: history and research culture, concen-
tration of available resources, government funding, and ability to influence panel
decisions.12

Traditional versus Non-Traditional Disciplines: More traditional disciplines
have significant advantages in producing high quality research. First, they are
much more likely to have an established research culture. Second, they have had
more opportunity to build up entitlements to professorial appointments, the group
of academics most likely to score highly in an exercise such as PBRF. Third, they
are more likely to employ significant numbers of researchers that enable ‘excel-
lence clusters’. To control for this effect, I define as non-traditional all disciplines
that either were not taught in NZ universities prior to 1970 or primarily produce
outputs of the ‘performance’ variety, e.g., Design, Film, Visual Arts. In the regres-
sion analysis, I use a binary variable that sets such disciplines equal to zero and
all others (the traditional disciplines) equal to one. Of the 40 PBRF disciplines,
33 are categorized as traditional.

12Of course, a number of other variables will also be important for individuals, but these are
largely irrelevant at the discipline level, e.g., relative workloads will affect individual performance,
but any workload shifting from one researcher to another can generally occur only within a disci-
pline, thereby leaving discipline scores unaffected.



Presence of a Discipline in the Non-University Sector: The PBRF exercise en-
compassed not only universities, but also other tertiary institutions such as poly-
technics, colleges of education, and private colleges. These organizations are
legally permitted to offer degree-granting programs (primarily at the first degree
level, but some also offer postgraduate degree courses), but are not able to use the
title of ‘University’. Participation by these institutions in PBRF was voluntary,
not mandatory, and a number opted not to do so given the administrative and time
costs involved relative to the expected benefits. As a result, their presence in the
PBRF exercise is minor: the median discipline has only 2% of its submitted port-
folios emanating from the non-university sector. And only in three disciplines –
Education, Religious Studies, and Theatre – does this proportion rise above 25%.

Nevertheless, because the non-university sector has traditionally placed less
weight on research, the significant presence of a discipline in that sector is likely
to lower its research performance. Moreover, the more non-university institutions
that a discipline is taught in, the more its available intellectual resources are di-
luted, thereby hindering the emergence of clusters of research excellence.13 To
capture these effects, I create a variable equal to the number of non-university in-
stitutions in which the discipline has at least five PBRF-eligible researchers. The
bigger this number, the more widespread the discipline’s presence in the non-
university sector and hence the weaker its research performance is likely to be.
Discipline Funding: As previously noted, most funding to universities comes di-
rectly from the government. The system for doing so is nominally cost-based,
whereby laboratory subjects and other disciplines with expensive equipment are
funded at a higher rate than other areas. However, these notionally high-cost dis-
ciplines frequently claim that this differential is insufficient to cover their greater
expenses. If correct, this would reduce the resources they have available for re-
search and hence lower their research performance scores. Alternatively, endoge-
nous responses to high capital costs may leave such disciplines with a relatively
rich resource base for research. To allow for these potential impacts, I include the
per-student funding (in thousands of dollars) provided by the government to each
discipline as a control variable.14

Panel Representation: Not all disciplines are represented on the 12 peer review
panels. Such disciplines may have been disadvantaged — Roberts (1999) finds ev-
idence of bias towards departments that had panel membership in the 1996 United

13In fact, resource dilution seems to be the more important effect: when non-university institu-
tions are excluded from the calculation of discipline research performance scores, thereby elim-
inating the direct effect of such institutions on research performance, the results are essentially
unchanged.

14Where a PBRF subject area includes disciplines from different funding categories, I use the
average of these categories.



Kingdom research assessment exercise — so I control for this by using the pro-
portional membership of each discipline in its relevant panel as an explanatory
variable. If the PBRF exercise favours disciplines with panel representation, the
various research performance measures should be increasing in this variable.

Panel B of Table 1 provides some summary information about these control
variables (the full set of discipline-specific data appears in the appendix). The av-
erage discipline is taught at one polytechnic institution, receives funding of $8300
per student, and provides a quarter of the members on its relevant peer review
panel. More interesting is the variation around these means: non-university pres-
ence ranges from zero to eight polytechnics and panel representation from zero to
100%. Such variation potentially has a large impact on research performance, and
on the importance of remuneration shortfall for determining that performance.

3.2 Principal results

Estimation of equation (1) yields the results presented in Table 2; the t-statistics in
parentheses are based on White (1980) heteroskedasticity-robust standard errors.
In columns (1) and (2), the dependent variable is discipline quality score; columns
(3)-(4) and (5)-(6) examine the percentage of high and low grades respectively.
The first model in each pair of columns includes only the discipline’s ‘traditional’
status and remuneration shortfall as explanatory variables; the remaining models
include the full set of control variables. In columns (3)-(6), the dependent variable
y is a percentage, so I also report (in square brackets) heteroskedasticity-consistent
t-statistics from models that use a logistic transformation z = ln y/100

1−y/100 .
These results provide fairly strong evidence that variation in labor market op-

portunities has a non-trivial impact on research quality: disciplines in which NZ
researchers are most underpaid perform significantly worse than those in which
the degree of underpayment is small. On average, an extra thousand dollars of
underpayment lowers a discipline’s quality score by 0.02 points and its allocation
of A and B grades by 0.23 percentage points, while raising the number of R grades
by 0.34 percentage points. Put another way, moving from the most underpaid
decile to the least underpaid predicts a rise in average quality score of about 0.73
points and a 14 percentage point decrease in the number of R grades awarded,
approximately 27% and 40% of their respective sample means. Interestingly, re-
muneration shortfall seems to be more strongly related to the prevalence of poor
performers than to the other quality measures.

The models used in Table 2 explain between 45% and 73% of the variation
in the three research performance measures, and all control variables have the
anticipated signs. Traditional disciplines that are concentrated in the university
sector, have panel representation, and are in a low government funding category



Table 2: Regression Results: Discipline Research Performance

The dependent variable is based on measures of discipline research performance
at the national level. Traditional Discipline equals 0 if either the discipline was
not taught in NZ universities prior to 1970 or its primary output is performance-
based, and 1 otherwise. Other variables are defined in Table 1; Remuneration
Shortfall and Discipline Cost are measured in NZ thousand-dollars. Absolute val-
ues of White (1980) heteroskedasticity-robust t-statistics are in parentheses; terms
in square brackets are the corresponding t-statistics from regressions where the de-
pendent variable y is transformed to its logarithmic odds ratio z = ln y/100

1−y/100 . ∗∗

denotes significance at the .01 level; ∗ at the .05 level.

Dependent Variable
Average Quality Score %age of A and B grades %age of R grades

(1) (2) (3) (4) (5) (6)
Constant 1.34∗∗ 2.78∗∗ 12.46∗∗ 31.77∗∗ 61.14∗∗ 35.99∗∗

(5.76) (6.26) (4.82) (5.91) (10.3) (3.47)
Remuneration −0.015∗ −0.018∗∗ −0.185∗ −0.233∗∗ 0.275∗∗ 0.336∗∗
Shortfall (2.52) (4.67) (2.29) (4.15) (2.85) (5.24)

[2.05] [3.76] [3.08] [5.01]
Traditional 2.12∗∗ 1.45∗∗ 27.52∗∗ 18.41∗∗ −37.35∗∗ −25.77∗∗
Discipline (6.87) (4.18) (7.18) (4.57) (5.43) (3.15)

[5.10] [3.57] [5.21] [3.06]
Non-University −0.46∗∗ −6.31∗∗ 8.04∗∗
Presence (6.35) (6.74) (5.02)

[5.13] [5.10]
Discipline Cost −0.08∗ −1.02∗ 1.36

(2.41) (2.55) (1.87)
[2.42] [2.04]

Panel 1.22∗ 17.28∗∗ −21.72∗
Representation (2.61) (2.89) (2.53)

[2.56] [2.32]

R2 0.48 0.73 0.46 0.73 0.45 0.69

perform better than non-traditional and high-cost disciplines and those that are
commonly taught in non-university institutions.

To get some idea of the relative importance of discipline underpayment in de-
termining research performance, I compute the predicted impact of a standardized
increase in each of the continuous independent variables used in the regressions.
The results from this exercise appear in Table 3. A one standard deviation increase
in remuneration shortfall, per-student funding, and the number of non-university
institutions lowers the average quality score by 0.35, 0.28 and 0.72 points respec-
tively (holding all other variables at their sample means, these correspond to falls
of 11.7%, 9.0% and 23.8% respectively for a traditional discipline); the same in-



Table 3: Quantitative Impact of Explanatory Variables

This table estimates the relative importance of the explanatory variables for pre-
dicted research performance. Using the models with the full set of control variables
in Table 2, it reports the predicted impact of a one standard deviation increase in
each of the explanatory variables. Terms in parentheses give the corresponding per-
centage change for a traditional discipline when all other variables are set equal to
their sample means.

Dependent Variable
Average Quality %age of A and B %age of R

Score grades grades
Remuneration Shortfall −0.35 −4.49 6.64

(−11.7) (−11.6) (17.4)
Non-University Presence −0.72 −9.82 12.51

(−23.8) (−25.2) (28.4)
Discipline Cost −0.27 −3.45 4.60

(−9.0) (−8.9) (12.7)
Panel Representation 0.25 3.60 −4.52

(−8.4) (−9.2) (14.3)

crease in panel representation raises this score by 0.25 points. The relative effects
on the other performance variables are similar: overall, variation in the degree
of underpayment has about half the impact on research performance as variation
in the number of non-university institutions at which a discipline is taught, but a
bigger impact than either per-student funding or panel representation.15

In the analysis above, the dependent variable is discipline research perfor-
mance at the national level, but Tertiary Education Commission (2004) also pro-
vides performance data for each discipline at the university level. Although these
data are more open to manipulation, they are potentially useful insofar as they
allow me to control for possible university-specific variation in the commitment
and resources devoted to research.16 I therefore use these university-discipline
(henceforth ‘department’) performance scores to re-estimate the models appear-
ing in Table 2 and include, in some specifications, university fixed effects. As
can be seen in appendix Table A-1, this procedure yields some findings that dif-

15A partial R-square analysis yields a similar conclusion.
16As an example of possible performance score manipulation, a university with a relatively

large economics group but a small finance one could improve the ranking of the latter, without
affecting that of the former, by ‘transferring’ a small number of high-scoring economists to the
finance group. Although this would not change the university’s overall score (or have much of an
effect on the scores of the two disciplines at the national level), it would assist its future marketing
of individual disciplines and programmes.



fer from those previously obtained: the impact of per-student funding and panel
representation (in the fixed effects models) is now economically and statistically
negligible, and the R2 values are lower. Other features are familiar: university de-
partments specialising in traditional disciplines that are not widely offered in non-
university institutions perform more strongly than other departments, although the
coefficient point estimates are somewhat smaller than before. Most importantly,
however, the remuneration shortfall coefficients are essentially unaltered from the
discipline-level results in Table 2, with and without fixed effects – stronger labor
market opportunities continue to be associated with weaker research performance
even after allowing for inter-university variation in performance.

A fair amount of researcher discretion is available in the choice of data to use.
For example, the remuneration shortfall variable appearing in the Table 2 models
is constructed using data from the Research-I universities included in the OSU
survey. An alternative approach would be to calculate this variable using all sur-
veyed universities, but this yields results that are almost identical to those in Table
2. Similarly, I re-estimate the Table 2 models (i) excluding medical and dental dis-
ciplines from the analysis and (ii) experimenting with the definition of traditional
versus non-traditional disciplines (e.g., setting Education as a non-traditional dis-
cipline). Neither of these has any discernible impact on the remuneration shortfall
coefficient estimate (see appendix Table A–2).

4 Alternative Interpretations

It is easy to be sceptical about the results of the previous section. After all, it
is not uncommon to hear the claim that academics are not motivated by money,
since if they were they would not choose to be academics. In this section, I discuss
some other possible interpretations of the observed negative relationship between
research performance and labor market opportunity cost and conclude that none
has much support.

4.1 Part-time academics

An alternative explanation of the section 3 results is that disciplines react to the
problems created by valuable outside opportunities by concentrating available re-
sources on a small group of high-quality researchers, and complement these with
a large number of part-time and adjunct staff. Because the latter are typically less
productive researchers than full-time staff, disciplines that make greater use of
part-time staff are likely to receive lower average quality scores, regardless of the
performance of the discipline’s full-time researchers.



To assess this view, I calculate the ratio of full-time equivalent to total disci-
pline staff as an indicator of the prevalence of part-time workers in that discipline.
However, when included in regression models this variable has no impact on ei-
ther discipline research performance or on the results reported in section 3 (see
appendix Table A-2).

4.2 New researcher bias

An undesirable feature of the 2003 PBRF exercise was its implicit bias against new
researchers: because receipt of a research-active grade (C or above) was subject to
a minimum quantity threshold, many new academics received an R grade despite
being heavily engaged in research. If disciplines varied in the rate at which they
hired junior researchers in the years leading up to the assessment exercise, this
might introduce an omitted variable bias into my analysis. This bias could work
either way. On the one hand, if the disciplines most active in hiring were also those
with the greatest remuneration shortfall, then my results would overstate the true
impact of the latter on research performance. On the other hand, disciplines that
were able to hire at a high rate would, ipso facto, seem most likely to be those that
were least financially constrained in obtaining qualified researchers. Understating
the research performance of new PhDs would therefore primarily impact on the
quality scores of the least underpaid disciplines, thus acting against detection of a
negative relationship between research performance and remuneration shortfall.

Unfortunately, there is no easy way of checking whether or not the presence
of new researchers introduces bias.17 The PBRF exercise did not record, or even
define, who fell into the new researcher category, so no discipline information
on this issue is available. Examining university hiring records would also be of
little use, since many new researchers were previously (or currently) employed by
their respective universities while engaging in postgraduate study, and thus would
wrongly appear to have had significant academic experience.

A possible proxy for the prevalence of new researchers in a discipline is the
proportion of research portfolios that were not submitted to a peer-review panel
(i.e., were automatically awarded an R grade). The logic underlying this procedure
is that new researchers who failed to meet the minimum quantity threshold are
likely to have been disproportionately represented in the group whose portfolios
were not submitted: insufficient research quantity is fairly easy to observe whereas

17One obvious way of investigating this issue would be to use average discipline age as an indi-
cator of the prevalence of new researchers. However, the only publicly-available data on researcher
age excludes those researchers whose portfolios were not submitted to a panel, exactly the group
in which new researchers are likely to be most common. Unsurprisingly therefore, including this
variable in the section 3 regression models has no effect on the results.



weak quality is more subjective, so universities are likely to have efficiently culled
new researchers while being more willing to leave it to panels to decide cases in-
volving experienced researchers with suspected low quality. However, including
the discipline ‘not-submitted’ proportion as an additional explanatory variable in-
troduces a tautological problem into the estimated models – a discipline with a
high number of non-submitted portfolios will automatically have low research
performance scores. Despite this problem, the remuneration shortfall coefficients
remain significant in all specifications at the 1% level or better, and are of similar
magnitude to previously tabulated results (approximately 50-70% of their Table 2
counterparts). Thus, the negative relationship between remuneration shortfall and
research performance does not seem to be the result of new researcher bias.

4.3 Teaching matters too!

Perhaps the weaker research performance of disciplines with more valuable la-
bor market opportunities is simply due to large numbers of students enrolling in
those disciplines (precisely because of the valuable opportunities thus accessed),
thereby necessitating a lot of time spent on teaching activities and leaving less time
for research. According to this view, academics in the most underpaid disciplines
are not intrinsically weaker researchers than their colleagues in other disciplines,
just busier with other tasks.

However, there are at least two reasons for doubting whether this can explain
the section 3 results. First, disciplines with high student numbers can, and typ-
ically do, respond by adopting less intensive teaching methods. Thus, while re-
searchers in disciplines with high remuneration shortfall may have to cope with
more students on average, it by no means follows that they actually need to spend
more time on teaching duties. Second, even if such endogenous responses are dif-
ficult to implement or limited in their impact, greater student numbers generates
funding for additional academic positions and so any adverse impact on individual
research time should only be temporary.

Moreover, if these additional positions are unable to be filled due to a high
remuneration shortfall – thereby making the above problem permanent and thus
according the ‘too busy’ view some validity – this simply underscores the point
that the most underpaid disciplines face the greatest difficulties in generating high-
quality research. Although some individual researchers in these disciplines may
indeed be of superior quality, the disciplines as a whole are unable to recruit and
retain enough of them to replicate this performance at the aggregate level (a prob-
lem then compounded by the excessive teaching and research demands placed on
those who remain).

Finally, of course, the combination of high quality researchers and high teach-



ing loads is a somewhat implausible one, given that the former seem unlikely to
voluntarily choose the latter. A more likely scenario is that, faced with lots of
students and a shortage of candidates to teach them, the most underpaid disci-
plines respond by lowering hiring standards while simultaneously keeping some
positions open in the (usually forlorn) hope that better candidates will emerge. As
a result, such disciplines are characterized by the combination of high teaching
loads (due to the unfilled positions) and researchers who exhibit weak research
performance (due to the lowering of standards).

5 Concluding Remarks

Using data from a university research assessment exercise in New Zealand, I find
that discipline research quality is negatively related to the value of labor mar-
ket opportunities: the greater a discipline’s average salary in US universities, the
weaker its research performance in NZ universities. The latter apparently get what
they pay for: disciplines in which the compensation is lowest relative to oppor-
tunity cost are least able to recruit high-quality researchers and/or motivate their
researchers to be productive. Paying (relative) peanuts attracts mainly monkeys,
even in a profession where job motivation is frequently claimed to be derived from
sources untainted by base financial considerations.18

Of course, it is possible that these results merely reflect unobserved hetero-
geneity across disciplines that is correlated in some way with opportunity cost.
Against this, however, I offer several pieces of counter-evidence which suggest
that the principal results are robust to at least the most obvious sources of disci-
pline heterogeneity. Nevertheless, some caution is advisable.

The implication that academics respond to financial incentives in a predictable
manner potentially sheds light on the finding of Kim et al. (2006) that research
productivity in economics and finance declines monotonically with age beyond
the early career years. Those authors argue that this may be due to the greater
administrative and mentoring duties imposed on older researchers, but my results
implicitly suggest an alternative explanation: the opportunity cost of research in
such disciplines rises with age. One way this could occur is via lucrative con-
sulting activities: young researchers in economics and finance typically have few
consulting opportunities available to them, but these increase in both quantity and
value as greater experience is obtained, thereby making time spent on research
increasingly hard to justify.

18The phrase “If you pay peanuts, you get monkeys” is usually attributed to 20th century British
industrialist James Goldsmith.



The results of this paper also have implications beyond academia. For exam-
ple, publicly-funded institutions in the school and health sectors, comprising as
they do a wide range of tasks that differ in their private sector value, are likely
to face similar pay-quality tradeoffs. Moreover, it is not uncommon for service
professions, in particular, to be subject to a national award wage that pays little
or no heed to variations in geographic desirability or even cost of living. This pa-
per suggests that such awards may have an unintended consequence: significant
geographical variation in service quality, as in Hall et al. (2008). Lazear (1989)
argues that pay compression may be optimal for firms, in order to maintain morale
and discourage internal competition, but my results indicate that such policies po-
tentially come at a cost.

6 Appendix

Table A–1
Regression Results: ‘Department’ Research Performance

The dependent variables are calculated by university; regressions without constants
contain a fixed effects dummy variable for each of the eight universities. Depart-
ments with less than six full-time-equivalent staff are excluded. The number of
observations is 213. University Panel Representation is the proportion of members
of the relevant peer-review panel who come from the department’s university; other
variables are the same as in Table 2. Absolute values of heteroskedasticity-robust
t-statistics are in parentheses. ∗∗ denotes significance at the .01 level.

Dependent Variable
Average Quality Score %age of A and B grades %age of R grades

Constant 2.51∗∗ 27.96∗∗ 37.59∗∗
(6.41) (5.17) (4.82)

Remuneration −0.014∗∗ −0.012∗∗ −0.170∗∗ −0.140∗∗ 0.276∗∗ 0.241∗∗
Shortfall (3.64) (4.12) (3.03) (3.07) (4.15) (5.41)
Traditional 1.38∗∗ 1.03∗∗ 17.80∗∗ 13.52∗∗ −23.40∗∗ −15.88∗∗
Discipline (5.32) (4.55) (5.07) (4.02) (4.11) (3.60)
Non-University −0.24∗∗ −0.19∗∗ −3.37∗∗ −2.78∗∗ 3.80∗∗ 2.99∗∗
Presence (5.31) (6.17) (5.36) (5.44) (4.75) (5.72)
Discipline Cost −0.03 −0.01 −0.43 −0.10 0.44 0.01

(0.78) (0.07) (0.87) (0.23) (0.69) (0.01)
University Panel 4.41∗∗ 1.02 58.83∗∗ 12.39 −61.36∗∗ −9.38
Representation (3.28) (0.98) (3.23) (0.82) (2.91) (0.58)

R2 0.26 0.61 0.23 0.53 0.26 0.64



Table A–2
Discipline Research Performance: Alternative Data and Specifications

This table repeats the models with the full set of control variables in Table 2, but
with different data or additional explanatory variables. Only the coefficients for the
remuneration shortfall variable and new variables are reported. Absolute values of
White (1980) heteroskedasticity-robust t-statistics are in parentheses. ∗∗ denotes
significance at the .01 level; ∗ at the .05 level.

Dependent Variable
Average Quality %age of A and %age of R

Score B grades grades
Panel A: Calculates remuneration shortfall using the average US salary for

the discipline across all universities contained in the 2003-04
Oklahoma State University Faculty Salary Survey

Remuneration −0.02∗∗ −0.25∗∗ 0.36∗∗
Shortfall (4.52) (4.00) (4.96)

R2 0.73 0.72 0.69
Panel B: Medical and Dental disciplines excluded; n = 35

Remuneration −0.02∗∗ −0.26∗∗ 0.35∗∗
Shortfall (3.43) (3.69) (3.45)

R2 0.73 0.75 0.70
Panel C: Education defined to be a non-traditional discipline

Remuneration −0.02∗∗ −0.25∗∗ 0.37∗∗
Shortfall (4.85) (4.24) (5.83)

R2 0.72 0.71 0.70
Panel D: Ratio of full-time equivalent staff to total discipline staff included as a

proxy for the prevalence of part-time staff in the discipline

Remuneration −0.02∗∗ −0.23∗∗ 0.33∗∗
Shortfall (4.56) (4.07) (5.07)

FTE-Total Ratio −0.85 −10.98 26.10
(0.41) (0.34) (0.62)

R2 0.73 0.73 0.69
Panel E: Proportion of non-submitted portfolios included as a proxy for

the prevalence of new researchers in the discipline

Remuneration −0.01∗∗ −0.15∗∗ 0.18∗∗
Shortfall (3.80) (3.22) (4.21)

Non-Submitted Portfolios 4.73∗∗ 56.09∗∗ −103.84∗∗
(10.01) (8.09) (12.41)

R2 0.90 0.86 0.93



Table A–3: Data Used in This Study
Panel A: Discipline Research Performance

Average %age of A %age of R Number of
Subject Area Quality and B Grades Eligible

Score Grades Researchers
Accounting and Finance 1.77 18.29 53.97 210.9
Agriculture & Other Appl. Sciences 2.93 30.36 24.49 156.7
Anthropology and Archaeology 4.55 57.64 8.45 59.2
Architecture, Design, Planning 2.34 23.6 36.81 163
& Surveying
Biomedical 4.14 48.94 17.37 156.6
Chemistry 4.03 46 13.63 186.4
Clinical Medicine 3.27 38.35 23.02 194.7
Communications, Journalism, Media 1.59 14.26 51.3 97.5
Computer Science & IT 2.40 26.64 43.96 388.8
Dentistry 1.85 19.26 58.86 50.7
Design 0.54 5.31 83.54 94.2
Earth Sciences 4.38 54.51 7.46 138.8
Ecology, Evolution and Behaviour 4.18 45.89 9.61 173.8
Economics 2.96 35.91 34.11 159.6
Education 1.02 9.48 73.06 994.8
Engineering and Technology 3.72 41.89 19.96 355.5
English Language and Literature 2.75 28.64 32.04 117.92
Foreign languages and Linguistics 2.46 27.74 43.68 202.2
History, History of Art, Classics 3.75 48.27 17.04 188.3
& Curatorial Studies
Human Geography 3.96 45.12 10.35 58.2
Law 2.97 34.48 34.62 221.7
Management & Int. Business 2.03 21.02 47.15 331.3
Marketing and Tourism 2.14 21.18 45.51 167.8
Molecular, Cellular and 3.51 41.75 19.79 377.2
Whole Organism Biology
Music, Literary Art and Other Arts 3.32 39.98 28.03 120.2
Nursing 0.34 1.9 86.68 157.6
Other Health Studies (including 1.37 14.34 63.05 234
Rehabilitation Therapies)
Philosophy 4.74 58.63 12.31 64.2
Physics 3.84 46.88 18.87 104.4
Political Science, International 3.40 38.97 28.85 94.1
Relations and Public Policy
Psychology 3.97 45.03 18.24 217.5
Public Health 3.00 28.69 26.5 175.7
Pure and Applied Mathematics 3.65 43.75 31.02 139.1
Religious Studies and Theology 2.46 30.79 47.16 51.3
Sociology, Social Policy, Social 2.40 22.01 32.35 233.3
Work, Criminology and Gender Studies
Sport and Exercise Science 1.15 8.17 61.5 85.2
Statistics 3.31 38.2 24.19 83.5
Theatre, Dance, & Multimedia 1.28 9.5 57.97 72.6
Veterinary Studies & Animal Science 1.82 19.74 53.39 69.2
Visual Arts 2.22 22.39 40.84 125

Source: Tertiary Education Commission (2004). All figures are on a full-time-equivalent basis.



Panel B: Other Discipline Variables

Remun. Trad. Non- Discipline Panel
Subject Area Shortfall Discip. Univ. Cost Repres.

(NZD000) Pres. (NZD)
Accounting and Finance 90.52 Yes 1 5462 0.25
Agriculture & Other Appl. Sciences 11.60 Yes 1 10000 0.11
Anthropology and Archaeology 5.55 Yes 0 5462 0.11
Architecture, Design, Planning 9.91 Yes 1 9275 0.29
& Surveying
Biomedical 24.09 Yes 0 10132 0.23
Chemistry 20.31 Yes 0 8927 0.38
Clinical Medicine 38.28 Yes 0 18898 0.46
Communications, Journalism, Media 6.73 No 2 5462 0.16
Computer Science & IT 45.27 Yes 2 8418 0.57
Dentistry 15.13 Yes 0 18898 0.07
Design 1.90 No 1 8418 0.14
Earth Sciences 12.44 Yes 0 8927 0.46
Ecology, Evolution and Behaviour 14.70 Yes 0 8927 0.17
Economics 40.52 Yes 0 5462 0.19
Education 8.06 Yes 8 6604 1.00
Engineering and Technology 24.29 Yes 1 10132 0.64
English Language and Literature 7.79 Yes 1 5462 0.20
Foreign languages and Linguistics 4.82 Yes 2 5462 0.20
History, History of Art, Classics, 5.58 Yes 0 5462 0.16
& Curatorial Studies
Human Geography 9.51 Yes 0 5462 0.35
Law 59.77 Yes 0 5462 0.20
Management & Int. Business 61.92 Yes 3 5462 0.38
Marketing and Tourism 52.00 Yes 1 5462 0.19
Molecular, Cellular and 19.96 Yes 0 8927 0.72
Whole Organism Biology
Music, Literary Art and Other Arts 9.80 Yes 1 8418 0.43
Nursing 15.54 No 2 8418 0.21
Other Health Studies (including 27.07 No 2 9875 0.50
Rehabilitation Therapies)
Philosophy 5.54 Yes 0 5462 0.00
Physics 16.25 Yes 0 8927 0.15
Political Science, International 24.50 Yes 1 5462 0.16
Relations and Public Policy
Psychology 14.40 Yes 0 8418 0.21
Public Health 7.94 Yes 0 8418 0.31
Pure and Applied Mathematics 41.86 Yes 0 8927 0.36
Religious Studies and Theology 4.47 Yes 2 5462 0.05
Sociology, Social Policy, Social 11.72 Yes 3 5462 0.16
Work, Criminology and Gender Studies
Sport and Exercise Science 9.31 No 2 8418 0.07
Statistics 26.59 Yes 0 8927 0.07
Theatre, Dance, & Multimedia −0.34 No 3 8418 0.14
Veterinary Studies and Animal Science 21.66 Yes 1 17355 0.07
Visual Arts 1.30 No 4 8418 0.29

Source: Tertiary Education Commission (2004) and 2003-04 Oklahoma State University Faculty Salary Survey by Disci-
pline (http://vpaf.okstate.edu/irim/FacultySalary.html). $ figures are in NZ dollars.
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