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Abstract

This paper analyzes the impact of job resources on academic productivity measured by
publication and credit points in 53 departments in one large Norwegian university. The
theoretical framework is the so-called conservation of resources theory (COR). The resources
data came from the so-called ARK Intervention Program. The results showed that engagement
and administrative and technical support for research and teaching stimulated research
publications but had adverse effects on credit points from teaching, thus also contributing to the
research-teaching nexus debate. To avoid adverse trade-offs between research and teaching,
and to gain further positive effects on research productivity, targeted means and reward
structures seem important.
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Introduction

Motivated academics are crucial for any university in meeting goals of high quality
teaching and research (Gappa et al. 2007; MacFarlane and Hughes 2009; Dubbelt et al. 2016).
Recent years have witnessed a large number of studies related to university productivity, often
motivated by organizational and managerial changes, or changes in the funding system.
Development of job resources and intrinsic motivation may increase the employees’ ability to
cope with such changes (Christensen et al. 2012). Research on various organisations from
different countries suggests that employee well-being and the availability of various job

resources are positively related to performance (Nielsen et al. 2015).

There are numerous studies examining academics’ motivation and research
productivity separately. However, very few are investigating the specific relationship between
well-being and productivity (Horodnic and Zait 2015). Although evidence suggests that
motivation and productivity are related, and that many of the factors also affecting motivation
affect productivity (Demerouti and Cropanzano 2010; Visser-Wijnveen et al. 2012), there is a

lack of empirical studies examining the direct relationship between these two.

In this study, we investigate the relationship between five variables of job resources
assumed important for academics, and research and teaching productivity. The study extends
previous studies mostly based on self-reported data by using job resources data collected
separately from publicly recorded productivity data at the department level in more than 50
university departments. It also adds to the higher education literature on the research-teaching
nexus debate initiated by Hattie and March (1996).

Theoretical framework

The theoretical underpinning is the conservation of resources theory (COR), which is a
motivational theory that rests on the basic tenet that individuals strive to obtain, retain, foster,
and protect their resources (Hobfoll 2001; Halbesleben and Wheeler 2015). The theory
contributes to understanding the function of job resources in combination with productivity.
Resources are defined as ‘those objects, personal characteristics, conditions, or energies that
are values by the individual or that serve as a means for attainments of these objects’ (Hobfoll
1989, p. 516). These resources reduce the negative effect of daily demands, are functional in

achieving goals and stimulate growth and personal development. This in turn leads to a gain
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spiral where a reciprocal causal relationship between the resources increase motivation, well-
being and work engagement (Hobfoll, 2001), and in turn productivity (Wright and
Cropanzano 2007). We have chosen five resources variables in the present study, all regarded

as highly significant for academics, and consequently for research and teaching.

Autonomy is by several authors referred as a core value for academics (Boyd et al.
2011; Fredman and Doughney 2012), because it is the capacity they have to influence their
work. According to self-determination theory it is a basic human need leading to increased
motivation and persistence (Deci and Ryan 2000), which has been shown to affect well-being
and commitment among academics in a longitudinal study (Boyd et al. 2011). Esdar et al.
(2016), based on motivational psychology theory and survey data from 534 junior academics
in nine German universities, concluded that autonomy is important to reduce straining
research and teaching goal conflicts. Edgar and Geare (2013), using self-reported data from
universities in New Zealand, concluded that culture providing academics with autonomy and
responsibility explains high research performance. Gappa and Austin (2010) argue that
faculty member’s essential needs today goes beyond academic freedom, shared governance,

and job security.

Of additional importance are equity, collegiality, and professional growth. We
therefore included cohesion in work teams, also regarded as basic human needs (Deci and
Ryan 2000). Cohesion in work teams refers to how colleagues experience teamwork in their
own department. Previous research has shown that social cohesiveness leads to better group
performance (Mathieu et al. 2015; Xanthopoulou et al. 2008). A recent study on self-reported
data from Australian universities concluded that ‘collegiality’ is positively associated with

research performance and indirectly with teaching performance (Su and Baird 2017).

Administrative and technical support for academics in order to pursue and succeed
with core activities is assumed important (Heijstra et al. 2016), and we therefore also explore

how perceived support to teaching and research was related to academic productivity.

Work engagement is work-related well-being assumed to enhance productivity,
defined as ... a positive fulfilling work-related state of mind, that is characterized by vigor,
dedication and absorption’ (Schaufeli et al. 2002, p. 74). Studies suggest that engagement is
important for both the motivation process and for performance (Christian et al. 2011;

Demerouti and Cropanzano, 2010). The concept of work engagement offers a task related



goal directedness, a willingness to spend effort, and positive emotions including resilience
and enjoyment of work, which could broaden people’s thought action repertoire and thereby
facilitate high performance and coping with challenges at work (Dubbelt et al. 2016; Bakker
and Oerlemans 2012; Sekerka et al. 2011). Dubbelt et al. (2016) found for example that
academic females invested more time in activities relevant for performance on days where
they were more engaged. In this study work engagement is measured by vigor and dedication.
Vigor is described as having high levels of energy and mental resilience while working, and
having a willingness to invest effort in work and persistence when meeting challenges.
Dedication is to have a sense of significance, being proud and inspired, and experiencing
strong involvement and identification with one’s work (Bakker et al. 2014; Bakker and
Demerouti 2007).

Based on the above, we hypothesized that there are positive associations between these
five resources variables (a) job autonomy, (b) cohesion in work teams, (c) resources in terms
of support for teaching and research and (d) work engagement, and productivity measured by
publication points and credit points, respectively.

Methods

Design and sample procedure

Data on the job resources variables were collected from the ARK Intervention
Program? survey conducted in one large university in Norway during the autumn of 2012, by
using the corresponding KIWEST-questionnaire (Innstrand et al. 2015). This is a large
comprehensive university with more than 10.000 students, equally oriented towards research
and teaching, and covering all major research fields and study programs. The university is
more than 50 years old, located in one of the country’s largest cities, and organized in
faculties and departments. The survey was administrated to all employees in the university by
an electronic mail function, and with a cover letter stating the purposes of the survey, and
ensuring confidentiality and anonymity. The response rate was 49.3% and the sample
constitute 39% females and 61%. The age distribution of the sample was 17.5% below 30
years, 27.5% 30-39 years, 22.9% 40-49 years, 19.2% 50-59 years, and 12.9% above 59 years.

L ARK is a Norwegian acronym for ‘Working Environment and Working Climate Surveys’ developed for
assessing psychosocial factors among employees in knowledge-intensive work environments.
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The 53 units included in the survey had a distribution of 56.7% in permanent academic
positions and 43.3% temporary appointed employees (adjunct professors, postdocs and PhD
positions). Only responses from employees in academic positions are included in the

statistical analyses.

Variables

The response alternatives ranged from 1 (strongly disagree) to 5 (strongly agree) for
all the KIWEST variables. Cronbach’s alpha (oc) was used to measure internal consistency
and reliability (Cronbach 1951). Vigor and Dedication were assessed by The Oldenburg
Burnout Inventory (OLBI) (Demerouti et al. 2010). It includes both positively and negatively
phrased items, and was used to assess work engagement by recoding the negatively phrased
items. The OLBI includes two dimensions: from exhaustion to vigor, and from cynicism to
dedication (Bakker and Demerouti 2008). The vigor scale consists of eight statements (e.g., ‘I
usually feel energized at work’, 0c=0.87). The dedication scale also consists of eight items
(e.g., ‘I find my work to be a positive challenge’, ac=0.85). In line with Innstrand et al.
(2011), the item ‘I always find new and interesting aspects in my work’, is changed to ‘I am
less interested in my job now than in the beginning’. Autonomy was measured by four items
(e.g., ‘I can make my own decisions on how to organize my work’, a:=0.85) by Naswall et al.
(2010). The variable Cohesion in work teams was modified from Carless and De Paola (2000)
by Christensen et al. (2012), and is based on three items (e.g., ‘Our team is united in trying to
reach its goals for performance’, ac=0.82). Administrative and technical support is
constructed from a formative measurement model, and a high score implies perceived good
support both for teaching and research. It is based on four items (e.g., ‘I get the administrative

support I need for my research’, oc =0.832).

The productivity variables rate of publication points (RPP;j) and rate of credit points
(RCP;) are constructed by dividing publicly recorded publication and credit points from each
department j by the number of full time permanent academic staff (man year) in the
corresponding department. Publication and credit points were obtained from the Norwegian
Social Science Data Services (NSD),% which is the official system for scientific publications
and credit points, also used by the government for budgeting purposes. Only publications

satisfying certain criteria set by the national academic councils in Norway are included in this

2 Source: http://dbh.nsd.uib.no/pub/ Last access: 5 May 2018.
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system.® For a publication with several authors, the points are divided equally between the
departments with which the authors are affiliated.* Credit points are measured by the number
of exams or courses students pass every year, equivalent to the European Credit Transfer
System (ECTS). A full time student following normal study progression will pass exams

equal to 60 points, which is also our unit of measurement.

The data on scientific publication and credit points came from the year 2013 with the
exception of 13 departments where 2012 figures were used because of divisions and mergers
of units. Five units do not teach, and consequently do not produce credit points, so the number

of observations in the RCP analysis is 48 (See panel A in table 1).

Statistical model

In order to assess the relations between productivity and the job resources variables,
we estimate the following (jxk) equations by OLS:

Inp; = const + a Avg(Xy); - w; + BSD(Xy); - w; + Controls + g,

where index j refers to department and k to resources variable (k= 1,...,5). The variable In p;
denotes the log of the two productivity variables, RPP; and RCP;. Table 1 displays a lot of
variation in these rates between the units. The table also shows heterogeneity among the units,
as there are small and large units, and the mixture of academics is large with respect to rank,
age and gender.

Table 1 about here

As the responses from the KIWEST survey are individual, we use department
averages to represent the resources at the department level. These averages are denoted
Avg(Xk)j, where X represents each of the five variables. In order to best represent the
resources dimensions at the unit level, we include the standard deviations of these variables,
denoted SD(X«);, which capture degree of consensus on the calculated average within each
unit. However, this does not necessary apply if the response rate in a given unit is low and

those who replied are not representative. To correct for this, the averages and their SDs were

3 A description of the publication point system and an evaluation report by Aarhus University can be found at
http://www.uhr.no/documents Last access: 5 May 2018.

4 In case of co-authors from abroad, a proportional number of credit points are subtracted when calculating the
number of points allocated to the national co-authors.
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weighted by the respective unit’s response rates in the KIWEST survey, i.e., units with low
response rates are given lower weights than those with high rates. The response rate varied
between 20.6 and 95 percent, with an average of nearly 50. The average of the response rate
weight, wj, is normalized to 1 (See panel B in table 1).

The averages of the KIWEST covariates vary between 3.37 (Vigor) and 3.88
(Autonomy). The coefficients of variation (SD(Xk)j/Avg(Xk)j) give a clear picture of differences
in views within each unit, as it lies between 0.17 (Autonomy) and 0.28 (Support). It is not
surprising that academics regard themselves as having a high degree of autonomy but are

more divergent regarding support for research and teaching.

The estimates of the as are expected to be non-negative, and positive estimates are
more reliably interpreted as effects according to the theoretical framework if it is
accompanied with a non-positive estimate of . A high SD means divergent views, which in
case of a positive  may imply that a positive estimate of o captures other mechanisms.
However, low SDs imply consensus within the unit, so the more consensus (lower SD) there
is, the higher is productivity. Thus, positive a estimates with negative B estimates are more

credibly interpreted as effects in line with our theoretical framework.

A crucial assumption behind the reasoning of the signs of o and P is that the two types
of productivity are independent. If not, it may be the other way around: a high level of job
resources may increase one productivity and reduce the other. Both productivity variables are
endogenous and the statistical model consists of reduced form equations. This implies that the
covariates are assumed exogenous so the error terms, ;, are uncorrelated with the covariates.
However, causality may go from productivity to the resources variables, which gives biased
estimators. It is reasonable to assume that the resources variables are predetermined, giving
unbiased estimators, because it takes time to change them. For instance, degree of
engagement in a department depends on the kind of people employed, turnover is low and it
takes time before recruitment of new employees affects overall engagement in the department.
Moreover, the productivity data are from the year 2013 for most of the units, whereas the
KIWEST responses refer to 2012, and this data collection is independent of the collection of

the productivity data, which reduces selection problems and strategic responses.

Number of credit and publication points are at the forefront in the universities’ internal
debates, strategic plans and annual reports. More credit and publication points increase

government funding to the universities as both these variables are important performance
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variables in the government’s formula based funding model. This has become particularly
important the last 10-15 years by the introduction of New Public Management (NPM) in
Norwegian higher education institutions. In many European countries, including Norway,
performance based funding have replaced traditional input based funding. Several
universities, including the one in our analysis, have established their own formula based
models for the internal allocation of the government funding, with performance variables
identical to those used by the government, and directly related to research and teaching results

at the department level.

The very dominant performance measure related to teaching is number of produced
credit points, nearly 20 percent of the total budget for the higher education institutions in
2017.° Normal study progression for a full time student is 60 credit points per year. The
average for Norwegian universities is around 40, and in almost all the study programs covered
by our analysis, there is room for more credit points. Noticeable, a high level of credit points
per student may also affect the university’s future decisions on student enrollment in a given
program. Hence, the funding incentives are significant, and the departments and their staff
may increase the number of credit points through higher teaching quality, e.g., more effort in
lectures, assessments and individual instructions. Number of publication points are not so
important for government funding, but regarded as very important for reputation and external
research funding. Equally important in our context, publication points are fundamental for
individual advancement as only scientific publications count for promotion from for instance
associate professor to full professor. The same applies to young academics, such as PhD
candidates applying for their first job at the university. ‘Academic freedom” and high degree
of individual autonomy imply that academics decisively influence the level of credit points

and publication points.®

5 Prop. 1 S (2016-2017), p. 285 (in Norwegian) See:
https://www.regjeringen.no/contentassets/20d6abbdd38446468cd7d24c4a87f4a3/nn-
no/pdfs/prp201620170001 kddddpdfs.pdf Last access: 5 May 2018.

6 In the EUA report ‘University autonomy in Europe III. Country profiles’ (April 2017), p. 137-143, Norway is
classified as having ‘high’ academic autonomy. See: http://www.eua.be/Libraries/publications-homepage-
list/university-autonomy-in-europe-iii-country-profiles.pdf?sfvrsn=8 Last access: 5 May 2018.
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Results

Table 2 presents estimates of o and § from three different model specifications. Model
1 only includes faculty dummies to control for faculty specific differences regarding types and
structures of study programs, research areas, teaching and research cultures, and management
and leadership differences. In Model 2 is the number of permanent academic positions and
PhD students added, whereas Model 3 extends the set of control variables much more, cf. the
lower panel of table 2. With respect to sign of the estimated parameters, it is interesting to
note that there are no qualitative differences between these three models. The estimated
standard errors in the RPP relations are smaller in Model 2 as compared Model 1 and 3.
Moreover, explanatory power increases a lot from Model 1 to Model 2 but not much from
Model 2 to Model 3, taking into account that the number of variables included is much higher
in the latter. Explanatory power of the RCP relations is much higher as compared to the RPP
relations but does not increase from Model 1 to Model 2. This implies that discipline areas
and study program structures within the faculties, are important factors behind the observed
credit point rates. The estimated standard errors are similar in all the three model
specifications for RCP, except for the vigor and dedication relations where these estimates are
smaller in Model 3 than Model 2. However, the B estimates in the vigor and dedication
relations are very similar across all three models. The differences between models 2 and 3,
particularly regarding the RPP relations, may indicate biasness due to ‘bad controls’ (See,
e.g., Angrist and Pischke, 2009). In the following, we therefore base our presentation on the

results from Model 2.
Table 2 about here

Comparing results with weighted and unweighted KIWEST covariates, the parameter
estimates are qualitatively the same but the estimated standard errors from the unweighted
versions are larger. Thus, we follow Solon et al. (2015) and take these results as indications of

misspecifications.

The results in table 2 show that there are no statistically significant relation between
RPP and Autonomy and Cohesion, but there are significant positive relations to the
engagement variables and Support. The estimates of the Bs are all negative with the exception
of Autonomy, where the parameter estimate is positive but far from statistically significant.

However, only the estimates of the Bs referring to Vigor and Support are statistically negative.



This indicates that units with a high degree of unanimous experience of engagement (low SD)
in terms of energy and mental resilience (Vigor) and good administrative and technical
support (Support), and to some degree also units with engagement characterized by
enthusiasm and significance (Dedication), have higher productivity in terms of publication

points per full time academic position.

From the RCP relations, it is interesting to note that it is the same two engagement
variables, and Support and Cohesion, which have the strongest associations with this
productivity variable, both in terms of the parameter estimates, and degree of statistical
significance. The estimates all have, with the possible exception of Autonomy, the opposite
sign from those in the RPP equations. This is surprising, as the implication is that more
engagement and administrative and technical support within a unit, the less credit points per

full time academic position.

In table 3 we illustrate the adverse relations in terms of elasticities, calculated at the
averages of the two productivity variables, and Vigor, Dedication and Support. For instance, a
one percent higher level of Vigor, keeping the its SD constant, corresponds to a 0.64% higher
RPP but a 0.51% lower RCP. The same adverse relations apply for Dedication and Support.
Furthermore, a one percent lower SD on Vigor, keeping the average level constant,
corresponds to a 0.56% higher RPP but a 0.65% lower RCP.

Table 3 about here

Discussion

With respect to our hypotheses presented in the Introduction, the results are mixed. A
positive relationship between work engagement and research productivity in terms of
publication points is according to previous research (Christian et al. 2011; Rich et al. 2010;
Halbesleben and Wheeler 2008; Demerouti and Cropanzano 2010; Salanova et al. 2005;
Xanthopoulou et al. 2009). However, only the energy part of work engagement (vigor) was
found to be important; the more vigorously engaged employees were, the more publication
points they were likely to contribute to. Previous studies support that vigor seems to be the
aspect of work engagement most crucial for performance (Demerouti and Cropanzano 2010).

The absence of clear positive relations between autonomy and cohesion in work

teams, and both of the productivity outcomes is surprising in relation to other findings (Su and
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Baird 2017; Esdar et al. 2016; Edgar and Geare 2013). The missing relations between
Autonomy and Cohesion, and productivity, could possibly be explained by these variables
initiating motivational processes whereby the work engagement variables mediate the
relationship between these job resource variables and productivity (Bakker and Demerouti
2007).

Surprisingly and in contrast to our hypotheses, work engagement (vigor and
dedication) had a negative association with credit points. This result is highly relevant for the
so-called research-teaching nexus debate (Hattie and March 1996; Cadez et al 2015). Recent
studies get similar results, e.g., LeiSyté (2016) found a negative relation between ‘weekly time
spent on teaching’ and ‘articles published in reviewed journals.” Data in this study are self-
reported, so there is a danger of self-selection bias as pointed out by the author. Similarly,
based on interview data from Dutch and English academics Leisyté et al. (2009) also found a
negative relationship between research and teaching. Horta et al. (2012) also found that
research productivity correlates negatively with teaching, but academics teaching graduate
students had higher research productivity. This contrast Galbraith and Merrill (2012), who on
data from one business school in California found that research activity of the faculty is

positively and significantly associated with teaching effectiveness.

Cadez et al. (2015) grouped the eight theories proposed by Hattie and Marsh (1996) of
the relationship between research and teaching into three: negative, positive and no relation,
and state that ‘Empirical evidence supports the third” (ibid. p. 5). They made an important
distinction between productivity and quality, and used archival data from one comprehensive
university to best assess teaching quality in their own empirical analysis. They found that
research productivity is unrelated to teaching quality, and that research quality relates

positively to teaching quality.

Theoretically, a negative trade-off between research and teaching is consistent with
faculty viewing research and teaching as substitutes, as discussed in Gautier and Wauthy
(2007). However, it may also be explained by full resource utilization, i.e., that the units’
effort levels are on the feasibility frontier. If engagement stimulates and increases research,

teaching activities might decrease because the activity level is at the feasibility frontier.

This interpretation is consistent with empirical evidence suggesting that research,
teaching and administration are different dimensions of academic work that often compete for

time and are in conflict with each other (e.g., Mamiseishvili and Rosser 2011; Tight 2010;
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Heijstra et al. 2016). Geschwind and Brostrom (2015) within a Swedish context point at
stronger incentives for research than teaching. Consistently, research has become the most
crucial work activity to increase status both nationally and internationally, and for successful
promotion and tenure (Chen 2015). Academics who publish and work with graduate students
are more likely to be recognized for their work and receive higher salaries as compared to

colleagues who devote more time to undergraduate teaching and service (Fairweather 2005).

Explicit expectations from university management at all levels, and incentives towards
publication and external research funding also related to job advancement, may explain that
more engagement and vigor stimulate research at the cost of teaching. In line with this, the
analysis in Benley and Kyvik (2013) of self-reported data from 13 countries from the so-
called CAP database (See Teichler et al. 2013), shows that the only variable statistically
significant in all the country specific regressions is ‘research interest’. Moreover, Cummings
and Shin (2014) show from the CAP data that of 19 countries, Norway stand out as being the
country where preferences for research are most strongly expressed.

One may question if our productivity variables measure productivity properly. We
refer to high rates of publication or credit points as high productivity. This is not necessarily
the case if we consider the quality dimension, which obviously is important for a proper
measure of productivity. With our measures, a journal article presenting results of great
significance is evaluated the same as a paper with modest results. The same applies to

teaching and educations, as some educations are more valuable in the labor market than other.

The Norwegian system for research publications awards points for three different
types of scientific publications: monographs, book articles/chapters, and journal articles. The
different publication channels are divided into two levels, level 1 and level 2, where the level
2 channels are assessed to present research of higher quality. For a publication to be included
in this system, it has to satisfy certain criteria, and the national academic councils in Norway
decide which publications are on the list. The list of level 2 publications is revised once a year
while the base level 1 is revised continuously. To illustrate, an article in a level 2 journal gives
three publication points in total and one point in a level 1 journal. A monograph classified as a
level 2 channel gives eight points, and five points if it is a level 1 publication. The system was
introduced in 2005, and is well known and incorporated within the institutions. It is

interesting to note that Sandstréom and Besselaar (2016) on Swedish data show that quantity of
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publications may be a good predictor for research quality. In our data set, the correlation

between the total number of publication points and level 2 publication points is 0.95.

The statistically significant negative relations between RCP and resources were not
according to expectations. As mentioned above, explanatory power is the same in Model 1
and 2 in table 2 for the RCP relations, saying that the main factor explaining differences in
credit point rates is to which faculty the departments and study programs belong. The faculties
are organized according to disciplines, such as the humanities, medicine, social sciences,
science, and so on, thus the faculty dummies capture to a large extent differences between
study programs. We tried alternative specifications of dummy variables to capture discipline
differences without changing the results qualitatively. Moreover, vocational study programs,
e.g., medicine, have much higher teacher/student ratios, and more administrative staff per
student, than other studies. However, when we use a larger set of controls in Model 3, the

results do not change much. As mentioned, there is also a trade-off w.r.t. ‘bad controls’.

Some study programs contain courses from different departments. Allocation of credit
points is according to the departments’ contributions, and based on discretionary estimates by
administrative staff. Because of the important role credit points play for funding, it is hard to
see that this has created serious measurement errors that can explain the surprising results for

credit points and resources.

The nature of academic work are viewed in different ways. One view suggests that
devotion to work is self-imposed as academics love their work and spend much time on it.
Another is more negative, suggesting that academics’ work choices result from institutional
demands. These views corresponds to the distinction between intrinsic and extrinsic
motivation (See, e.g., Shin and Jung 2014 and Esdar et al. 2016). Our findings show that
research (teaching) is positively (negatively) related to both extrinsic (Support) and intrinsic
(Vigor and partly Dedication) motivation, thus inviting an important discussion on policy

implications and interventions regarding incentives for teaching and for research.

In this study work engagement at the unit level is measured from individual
assessments and represented both by the averages of these assessments, and degree of
consensus measured by the standard deviations. By including this measure for consensus, we
capture organizational and cultural aspects pointed out as important by LeiSyte (2016).

Performance in academia is the result of combined effort of many employees. Demerouti and
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Cropanzano (2010) suggest that engagement exists at the unit level where team engagement
may be an emergent group level phenomenon that has beneficial performance effects.
Engagement could cross over and be contagious, and give positive impacts on the engagement
of others (Bakker, Albrect and Leiter 2011). If colleagues influence each other’s work
engagement, they may perform better as a team. Our estimated effects of degree of consensus

within each unit, the ’s, give support to this suggestion.

Limitations

One advantage of the approach in this study is the collection of resources and productivity
data in different settings, thus possibly reducing biases due to selection problems and self-
reports on both sets of variables. Another is that it relates different dimensions of social
interaction in academic units to productivity. However, there are some possible limitations to
mention.

We use data from one single university, which may reduce the generalizability of the
findings. However, as we use data from a large comprehensive university, we suggest that the
results are representative for similar universities. In our analysis, high rates of publication or
credit points means high productivity. Taking the quality aspect of research into account, this
is not necessarily the case. We have pointed at this aspect above, and argued that our

measures may by good indicators for productivity in the Norwegian setting.

We have argued that the job resources variables are exogenous to the chosen
productivity measures. However, the possibility of two-way causality cannot be completely
ruled out, neither can measurement errors in the covariates. Regarding two-way causality,
Mamiseishvili and Rosser (2011) found that academics that were more productive in
undergraduate teaching had significantly lower job satisfaction. Shin and Jung (2014) found
that research support has a significant positive effect on job satisfaction, and Albert et al.
(2016) that publication affects job satisfaction positively. Possible measurement error
problems are handled by weighting the KIWEST variables with the units’ response rates, as

explained above.
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Conclusion

Three main conclusions follows from this study. First, our results provide new
knowledge on the role of job resources for academic productivity, to some extent opposite to
our expectations expressed in the Introduction. Second, the results give support to those in the
research-teaching nexus debate arguing in favor of a negative relationship between research
and teaching. Third, the results have implications for policy, as intervention approaches
should be considered carefully with a critical glance at possible adverse effects.

Means targeted towards increasing for instance the average level of administrative and
technical support in a department without changing the spread (standard deviation) of the
support, would according to our results increase research productivity. Alternatively,
changing the distribution of support so those with less support get more, i.e., reducing the
spread, but keeping the average level constant, would also increase research productivity.
However, if this increase in the average support level also increases the spread of support, the
effect on research productivity becomes ambiguous. Such changes in the average level and
spread of administrative and technical support have the opposite effects on teaching
productivity. Similar reasoning applies regarding engagement.

Performance based funding as part of New Public Management has been emphasized
as effective means to improve productivity in higher education institutions. Related to our
results, it is interesting to note that on data from the US there seems to be no effects of
performance based funding on teaching productivity (Daugherty et al. 2014; Hillman et al.
2015; Shin 2010). However, positive effects on research productivity of performance based
funding have been found from American and European data (Aghion et al. 2010), which
according to our results strengthen the trade-off between research and teaching. If
interventions with the aim of increasing scientific publications are undertaken, one must be
aware that this may generate severe adverse effects on teaching output. Hence, targeted

means, including carefully considered reward structures, could be very important.
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Tables
Table 1 Summary statistics

Variables N Mean SD Min  Max
Panel A
Rate of publication points (RPPj) 53 204 108 010 526
Rate of credit points (RCP;j) 48 9.71 537 052 23.62
Employees in permanent academic positions 53 2800 1648 62 8586
(man-year)
Number of Ph.D. students 53 21.28 17.57 2 62
Sha_rg of employees in permanent academic 53 5669 1407 3145 84.86
positions (%)
Share of post.docs and adjunct professors (%) 53 845 453 0 17.55
Share of ph.d. students (%) 53 34.86 11.76 13.97 59.58
Number of Master candidates 48 51.52 39.08 1 158
Average age of persons in permanent academic 53 4904 365 4034 5782
positions and adjunct professors (man year)
Standard deviation of average age 53 1052 170 6.11 13.96
Share of women of all permanent academic staff (%) 53 36.33 17.47 952 7143
Shar_e 9f erT_]ponmen_t In permanent 53 1793 861 588 50
administrative/technical positions
KIWEST response rate (percent) 53 49.32 16.61 20.63 95
Panel B

Response rate weight (w) 53 100 034 042 193
Avg(Vigor)-w 53 337 120 148 7.19
SD(Vigor)-w 53 071 022 027 131
Avg(Dedication) @ 53 3.85 1.35 1.62 7.91
SD(Dedication) o 53 068 022 029 1.25
Avg(Autonomy)-w 53 388 130 176 7.92
SD(Autonomy)-w 53 066 026 024 1.35
Avg(Support)- 53 3.56 1.30 160 7.33
SD(Support)-w 53 098 037 030 238
Avg(Cohesion) 53 342 1.17 1.59 6.84
SD(Cohesion - 53 081 032 025 1.75
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Table 2 Estimated parameters of interest with different sets of control variables

Publication rates, RPP Rates of credit points, RCP

Covariates (N=53) (N=48)
Model1 Model2  Model Model Model Model
33) 1 2 3
o 0.25** 0.19** 0.15 -0.15*** - (Q.15** -0.07
Vigor (0.12) (0.10) (0.13) (0.06)  (0.06)  (0.06)
(Engagement) B -1.39*%** -0.79** -0.52 0.92***  (0,92*%** 1.01***
(0.57) (0.46) (0.49) (0.30)  (0.31)  (0.22)
R? 0.40 0.55 0.56 0.85 0.85 0.92
o 0.07 0.09* 0.06 -0.12*** -0.10** -0.02
Dedication (0.08) (0.07) (0.09) (0.05)  (0.05)  (0.06)
(Engagement) f -0.34 -0.39 -0.27 0.77***  0.74*** 0.76***
(0.48) (0.45) (0.65) (0.28)  (0.28)  (0.18)
R? 0.30 0.52 0.55 0.84 0.85 0.91
o 0.01 -0.001 -0.03 -0.09** -0.07 0.04
(0.08) (0.09) (0.09) (0.05)  (0.07)  (0.07)
Autonomy B 0.29 0.41 0.59 0.45* 0.38 0.24
(0.38) (0.39) (0.62) (0.27)  (0.32)  (0.33)
R? 0.30 0.52 0.56 0.82 0.83 0.89
o 0.23** 0.16** 0.22** -0.11** -0.10** -0.01
Support (0.10) (0.09) (0.12) (0.05)  (0.06)  (0.07)
B -0.65** -0.35* -0.67** 0.44** 0.46** 0.37**
(0.30) (0.24) (0.31) (0.19)  (0.20)  (0.20)
R? 0.40 0.55 0.60 0.84 0.84 0.90
o 0.15 0.08 0.07 -0.12** -0.11* -0.06
Cohesion (0.13) (0.11) (0.14) (0.06)  (0.07)  (0.05)
B -0.40 -0.10 0.07 0.38** 0.42**  0.56***
(0.45) (0.37) (0.37) (0.21)  (0.22)  (0.19)
R? 0.31 0.51 0.54 0.83 0.83 0.91

Model 1: intercept and faculty dummies. Model 2: Model 1 plus log of permanent academic
positions and log of number of PhD students. Model 3: Model 1 plus log of number of master
candidates, share of Ph.D.-students, share of permanent academic positions, share of women in all
academic positions, average age of employees in all academic positions and its standard deviation,
and share of employees in administrative positions.

Statistical significance: Robust standard errors in parentheses. One-tail tests: Ho: 0=0 against H:
>0 and Ho: =0 against H1: B<0, or Ho: a=0 against Hi: a<0 and Ho: =0 against Hi: >0. Levels
of significance: * = 10% (t* = £1.30), ** = 5% (t* = £1.68), and *** = 1% (t* = £2.42).

3 N=48 because number of master students are included, cf. table 1.

Table 3 Average elasticities of Vigor, Dedication and Support with respect to the
roductivity variables

Productivity variables: Vigor Dedication Support
Rate of publication AVQElavg 0.64 0.35 0.57
points AvgElsp -0.56 -0.27 -0.34
Rate of credit points AVQElavg -0.51 -0.38 -0.35
AvgElsp 0.65 0.51 0.45
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