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A B S T R A C T

Motivation crowding studies have demonstrated that external interventions can harm effort and performance
through crowding out of intrinsic motivation, when interventions are perceived as lack of trust. However,
motivation crowding theory also presents a much less investigated crowding in effect, which occurs when ex-
ternal interventions increase intrinsic motivation. This study empirically tests the motivational effect of a spe-
cific external intervention and its associations with the perception of the intervention. We draw on a cluster
randomised stepwise introduction of a mandatory accreditation system in general practice in Denmark combined
with baseline and follow-up questionnaires of 1146 GPs. Based on a series of mixed effects multilevel models, we
find no evidence of motivation crowding out among surveyed GPs, although most GPs perceived accreditation as
a tool for external control prior to its implementation. Rather, our results indicate that being accredited crowds
in intrinsic motivation. This is especially the case when GPs perceive accreditation as an instrument for quality
improvement. External interventions can therefore, at least in some cases, foster intrinsic motivation of health
care professionals.

1. Introduction

Traditional agency theory assumes that monitoring and control
motivate agents to increase effort and reduce shirking to avoid being
penalized (Laffont and Martimort, 2002). However, a persistent claim
in psychology and behavioural economics is that positive (e.g. mone-
tary rewards) and negative (e.g. command and control schemes) in-
centive systems risk running counter to their intended purposes
(Bénabou and Tirole, 2003). Rather than motivating agents, such in-
terventions can crowd out intrinsic motivation, if individual agents
perceive the external intervention as means of control (Frey, 1997).
Intrinsic motivation is nurtured by self-determination, so if an in-
dividual perceives that an intervention limits autonomy and opportu-
nities for exerting competent behaviour, intrinsic motivation is most
likely reduced (Deci and Ryan, 1987). Motivation crowding theory has
predominantly focused on this negative side of external interventions,
but theory also suggests a positive potential of interventions in terms of

improving intrinsic motivation (Frey, 1997; Lohmann et al., 2016).
Thus, external interventions can provide opportunities for displaying
professional competence or improve the quality of work, through for
example standardization, and such supportive interventions can, ac-
cording to theory, increase intrinsic motivation.

While attempts outside of health economics have been made to in-
vestigate the relationship between external interventions and intrinsic
motivation (e.g. Jacobsen et al., 2014), evidence on the motivational
implications among health care professionals is in short supply. A cri-
tical question for policy makers in health care is therefore whether
external interventions, such as accreditation systems, can hold unin-
tended consequences of leaving the health care professionals less mo-
tivated to exercise daily job tasks or whether they can energize health
care professionals by reinforcing their intrinsic motivation. We con-
tribute to answering this important question by investigating the re-
lationship between an external intervention in general practice and the
intrinsic motivation of GPs. We utilize a cluster randomised stepwise
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introduction of a mandatory accreditation system among GPs in Den-
mark together with an exogenous baseline measure of GPs' perception
of the accreditation system as supportive and/or controlling to offer a
rigorous empirical test of the motivational effects of the external in-
tervention and its associations with the GPs' perception of accredita-
tion.

2. Institutional background

2.1. The organisation of general practice in Denmark

The Danish health care system is tax-financed and most GP services
are free of charge. The GPs work as private entrepreneurs on contract
with the health care authorities (Danish Regions). The agreement
comprises a mixed capitation and fee-for-service system. In these years,
Denmark experiences, as many other countries, a general as well as
structural shortage of GPs (Pedersen and Gyrd-Hansen, 2014), and since
2007, the number of GPs has decreased by approximately 6% (The
Organisation of General Practitioners in Denmark, 2016).

2.2. Accreditation of general practice in Denmark

From January 2016 to December 2018 all general practices in
Denmark are going through a mandatory accreditation program rolled
out in a stepwise cluster randomised process. The accreditation pro-
gramme is part of the agreement between The Organisation of General
Practitioners in Denmark and Danish Regions. The general practices
were randomly assigned in clusters, defined by the 98 municipalities in
Denmark, to undergo accreditation during 2016, 2017, or 2018. The
order of practice accreditation within the municipalities was also ran-
domised.

The accreditation program is developed and managed by a national
accreditation agency, The Danish Institute for Quality and
Accreditation in Health Care (IKAS). The accreditation scheme for
general practice consists of 16 standards that each includes several
indicators that the general practices should fulfil to a minimum re-
quirement. The 16 standards cover four themes: 1) quality and patient
safety, 2) patient safety critical standards, 3) good patient continuity of
care, and 4) management and organisation. Most standards call for
documentation on different working procedures in the practice; from
how to identify patients, over documentation of medication reviews, to
hygienic procedures. For more information on the content of the stan-
dards, we refer to IKAS's website (IKAS, 2017). The GPs are personally
notified about the date for the assessment of the fulfilment of the ac-
creditation standards and their indicators (the surveyor visit) one year
in advance. The assessment is governed by defined rating principles and
for each indicator, compliance is assessed as either met, largely met,
partially met, or not met. Based on the surveyor visit, the Accreditation
Award Committee decides on the award of accreditation status (IKAS,
2017). The accreditation status can take one of three final grades: Ac-
credited, accredited with remarks, or not accredited. For a practice to be-
come accredited without remarks, all patient safety critical standards
should be assigned either met or largely met. The assessment lasts for
three years.

The external intervention is a relatively low-powered non-financial
incentive scheme in the sense that there are no hard sanctions linked to
not being accredited. However, the intervention contains a reputational
punishment, as the final assessment is made publicly available to peers,
patients, and health care authorities on IKAS's website (http://www.
ikas.dk/afgørelser/almen-praksis/).

3. Theoretical underpinning: motivation crowding theory

External interventions, such as accreditation, can according to
neoclassic economic theories ensure better alignment between principal
and agent preferences when it is difficult to monitor an agent's

behaviour (Holmström, 1979). Accreditation can thus be regarded as an
attempt to impose behavioural requirements on the health care provi-
ders. Despite the straightforward logic, external interventions often fail
to deliver on their promises (Frey, 1997). One explanation is that ex-
ternal interventions often ignore other types of work motivation than
purely extrinsic motivational factors, and that external interventions
can unintendedly affect these factors. A core expectation in motivation
crowding theory is thus that interventions can affect intrinsic motiva-
tion negatively, if intrinsic motivational factors, derived from self-de-
termination, are suppressed (Frey and Jegen, 2001). External inter-
ventions may therefore – in contrast to the intentions – reduce the
agent's willingness to exert effort (e.g. Dickinson and Villeval, 2008;
Falk and Kosfeld, 2006; Gneezy and Rustichini, 2000a; Jacobsen and
Jensen, 2017).

Crowding out intrinsic motivation can be problematic, because in-
trinsic motivation often plays a vital role, especially when tasks are
complex and interesting (Weibel et al., 2010), which is often the case in
health care. Early studies have shown that intrinsic motivation – re-
lative to extrinsic motivation – leads to, among other things, better
conceptual learning, more cognitive flexibility, and enhanced wellbeing
(Deci and Ryan, 1987). Moreover, intrinsic motivation has been shown
to be a good predictor of behaviour (Vallerand and Bissonnette, 1992).
Recent contributions from the health care sector shows that in-
trinsically motivated health professionals provide high quality care
even in the absence of external incentives (Leonard and Masatu, 2010;
Barigozzi and Burani, 2016; Lagarde and Blaauw, 2017; Leonard and
Masatu, 2010). Given that intrinsic motivation is closely linked to ef-
fort, it is deemed to be a key determinant of performance and quality of
care (Iezzi et al., 2014; Sicsic et al., 2012; Iezzi et al., 2014). Hence, for
the sake of health professionals' well-being and the quality of patient
care, it is critical that this type of work motivation is not crowded out
by external interventions.

Motivation crowding theory (Frey, 1997; Frey and Jegen, 2001)
assumes that interventions can be perceived as control, in turn dimin-
ishing agents' efforts by reducing their intrinsic motivation. This me-
chanism is termed motivation crowding out. Given that intrinsic mo-
tivation depends on volition and self-determination, intrinsic
motivation can be crowded out, if an intervention is perceived as a lack
of trust, restriction of autonomy, or a requirement to engage in less
meaningful work. On the other hand, intrinsic motivation also posi-
tively depends on environmental factors, and interventions can in some
instances provide a more reliable framework for positive feedback and
communication with superiors. Such interventions are more likely to be
perceived as supportive, which is expected to nurture and enhance –
crowd in - intrinsic motivation. Thus, the perception of interventions is,
according to motivation crowding theory, vital for understanding how
external interventions affect intrinsic motivation (Frey, 1997; Frey and
Jegen, 2001).

Empirical evidence on how external interventions affect intrinsic
motivation is in short supply. The typical approach revolves around the
investigation of whether the introduction of external financial or non-
financial incentives leads to an alteration in performance by health care
professionals; often with mixed or ambiguous results (Galizzi et al.,
2015) (See Scott et al. (2011) and Chauhan et al. (2017) for reviews in
primary care. See also Kolstad (2013) and Gneezy and Rustichini
(2000b) for important contributions to the field). Based on theoretical
expectations, several studies explain their findings by motivation
crowding out, although none of them investigate this directly (e.g.
Fiorentini et al., 2011; Fiorentini et al., 2013; Holmås et al., 2010; Iezzi
et al., 2014). Few studies have attempted to empirically measure the
presence or extent of intrinsic motivation by surveying or interviewing
physicians (see e.g. Sicsic et al., 2012; Berdud et al., 2016). Another
approach has been to study job satisfaction in the context of motivation
crowding out and financial incentives (see e.g. Allen et al., 2017).

Thus, the existing motivation crowding literature predominantly
focuses on motivation crowding out. Recent studies have, however,
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questioned whether external interventions will always crowd out mo-
tivation. From a theoretical perspective, it has been pointed out that
even financial interventions can have both positive and negative effects
on motivation depending on the nature of the intervention (Lohmann
et al., 2016), and a field experimental study of auditing in Swedish non-
profit foreign aid organizations did not find evidence for motivation
crowding out (Bengtsson and Engström, 2014). Motivation crowding
theory (Frey, 1997) also suggests that soft regulation involves less
crowding out and more crowding in than hard regulation. Thus, the
literature signifies that external interventions can lead to crowding out
of intrinsic motivation but also that crowding out cannot be assumed to
always take place. The external intervention studied here is relatively
soft and low-powered in the sense that it puts requirements on the GP's,
but leaves potential sanctions tied to noncompliance unspecified and
rather weak. This may lessen motivation crowding out.

Hence, motivation crowding theory suggests that crowding in is
expected if an intervention is perceived as supportive rather than
controlling (Frey, 1997). Studies have shown that clinicians may per-
ceive accreditation as external bureaucratic control instruments in ad-
dition to being a tool for quality improvement (Buetow and
Wellingham, 2003; Paccioni et al., 2008). This was also the case for
accreditation of general practice in Denmark, where 83 percent of the
GPs perceived accreditation as a tool for external control, while only 42
percent perceived accreditation as a tool for quality improvement
(Waldorff et al., 2016). This is potentially problematic as health care
professionals' perceptions of accreditation is assumed to be a key factor
in achieving effective implementation, that is, their perception of ac-
creditation may affect their engagement and motivation in the ac-
creditation process. Hence, despite the soft nature of the incentive
scheme, there is a risk that being accredited crowds out the intrinsic
motivation of the GPs.

Based on the arguments outlined so far, an agent's intrinsic moti-
vation, IM, at time t is expected to depend on the external intervention,
E; the exogenous a priori perception of the intervention as controlling,

−
Pt

C
1, and/or supportive, −

Pt
Q

1, and other relevant factors captured in the
error term (Equation (1)). Following arguments of motivation crowding
theory we expect IM to change systematically 1) when an intervention
(E) is undertaken and 2) that the direction of this motivational effect is
contingent on the individual's perception of the intervention as sup-
portive,

−
Pt

Q
1, (motivation crowding in) and/or controlling,

−
Pt

C
1, (moti-

vation crowding out).

=
− −

IM IM E P P ε( , , , )t t
C

t
Q

1 1 (1)

Given that our empirical case represents a relatively low powered
and soft regulatory system it is not entirely clear whether we should
expect negative effects of the accreditation on intrinsic motivation on
average or simply no effect. Based on motivation crowding theory,
however, our first expectation is that accreditation generally has ne-
gative effects on GPs' intrinsic motivation because extrinsic motiva-
tional drivers induced by accreditation will substitute for intrinsic ones.
Moreover, based on the predominant a priori perception of accredita-
tion as a tool for external control (Waldorff et al., 2016), it seems
reasonable to expect that being accredited on average crowds out GPs'
intrinsic motivation. This leads to our three hypotheses:

Hypothesis 1. (H1). Being accredited crowds out the intrinsic
motivation of GPs.

Hypothesis 2a. (H2a). Being accredited crowds in the intrinsic
motivation of the GPs when the intervention is perceived as a tool for
quality improvement.

Hypothesis 2b. (H2b). Being accredited crowds out the intrinsic
motivation of the GPs when the intervention is perceived as a tool for
external control.

4. Methods

4.1. Survey design

The baseline survey was developed in a stepwise process. To mea-
sure the GPs perception of accreditation, we asked them to rate how
much they disagreed or agreed with two statements about accreditation
as either quality improvement or external control. We framed the in-
troductory text to these questions carefully to ensure that we primed
GPs to report their own perceptions of accreditation. Given that it is
possible for GPs to both agree (or disagree) that accreditation is a tool
for external control and a tool for quality improvement, two in-
dependent items measured the GPs' perceptions of accreditation as
supportive (a tool for quality improvement) and/or controlling (a tool
for external control) using 5-point Likert scales (from totally agree to
totally disagree). The GPs could answer ‘don't know’ to the items to
avoid random answers from uncertain GPs. A pilot test focusing on
content validity, relevance, acceptability and feasibility was conducted
among nine GPs. For more information on the development of the
baseline survey, we refer to Waldorff et al. (2016).

The follow-up survey was identical to the baseline survey to enable
direct comparison. In addition, we included seven 5-point Likert type
questionnaire items (from totally agree to totally disagree) to measure
GPs' intrinsic motivation. Traditionally, the health economics literature
has defined intrinsic motivation broadly as all incentives unrelated to
profit (e.g. Kolstad, 2013). In this article, we define intrinsic motivation
more narrowly as the pure joy of the work in itself (Frey and Jegen,
2001). GPs were also offered a ‘don't know’ option in the intrinsic
motivation items. The items are inspired by the validated “intrinsic
motivation inventory” from Selfdeterminationtheory.org (see e.g. Deci
et al., 1994; McAuley et al., 1989; Plant and Ryan, 1985). Given the
latent nature of the intrinsic motivation concept, items are phrased to
tap into the inherent enjoyment and interest in one's daily work. Ex-
isting studies have documented the validity and reliability of this
measure (Jacobsen et al., 2014). The items are generically phrased to fit
any work context and therefore did not need alterations to suit our
empirical context. The questionnaire was discussed in two workshops
with researchers and GPs and pilot tested on 8 GPs.

4.2. Data collection

The baseline questionnaire was sent out in January 2015; one year
ahead of the accreditation program. It was administered as an elec-
tronic survey e-mailed to all 3403 GPs working under the national
public reimbursement system in December 2014. The Danish Medical
Association provided e-mail addresses together with information on
variables such as age, gender, region, and practice type. The follow up
questionnaire was distributed in January 2017; one year after the in-
itiation of the accreditation program. Similarly, it was administered as
an electronic survey e-mailed to the same 3403 GPs. Of these, 391 GPs
had retired from general practice since the baseline questionnaire. In
both cases, reminders were sent two and four weeks later, respectively.

The cluster randomised design and the timing of the data collection
makes possible to test the effect of accreditation on intrinsic motivation
by comparing GPs accredited in 2016 (with different accreditation
outcomes; In March 2017, 97% of all surveyed practices were accre-
dited, 1% was accredited with remarks, and 2% were not accredited); GPs
who were in the process of accreditation with planned surveyor visits in
2017; and GPs assigned to the year 2018 who were awaiting accred-
itation and had not been notified about their surveyor date at the time
of data collection. Fig. 1 shows the timeline of the project. The in-
vitation letter text is shown in Figure A1 in appendix.

4.3. Statistical analyses

We use a balanced sample of GPs who have completed both the
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Fig. 1. Timeline.

Fig. 2. Flowchart.
Notes: N equals number of GPs. The response rate for the baseline survey was 56% (1906/3403). The response rate for the follow-up survey was 54% (1630/
(3403–391 retired)). The response rate for the balance sample is 38% (1146/(3403–391 retired)).
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baseline survey and the follow-up survey. We compare responding GPs
to non-responders to assess whether our sample is representative of the
population of Danish GPs. We conduct analyses on attrition bias to
check for any systematic differences between GPs filling in both ques-
tionnaires and drop-outs. Moreover, we test for attrition bias between
accreditation years in the drop-out sample to ensure that drop-outs do
not vary between groups. In the balanced sample, we check for suc-
cessful randomisation across accreditation years. Moreover, we perform
descriptive analyses and compare the baseline and follow-up answers
where possible. We use chi2 test statistics for all of the above.

To check the robustness of our findings, a continuous variable for
intrinsic motivation is generated from the answers to the seven items on
intrinsic motivation in three ways: 1) a simple sum score for all seven
items assuming equal item weights. 2) A sum score for six of the seven
items using standardized factor loadings from a confirmatory factor
analysis as weights. One item, IM4: “A rather large part of my tasks at
work are boring”, was excluded, as the factor loading showed that the
item did not contribute much to the construct of the latent variable
(SFL=0.42). The confirmatory factor analysis indicates that the re-
maining six items reflect the same dimension (chi2= 42.0, df= 9,
p=0.000; CFI= 0.92; TLI= 0.87; RMSEA=0.057). Cronbach's alpha
is 0.85 indicating high reliability. 3) A sum score, assuming equal
weights on each item, excluding IM4 due to the low factor loading in
the confirmatory factor analyses and IM7 due to many don't know an-
swers (n= 46).

The effect of being accredited on intrinsic motivation is estimated as
an average treatment effect for GPs accredited in 2016 and GPs who are
in the process of accreditation with planned surveyor visits in 2017,
respectively, relative to GPs who are awaiting accreditation. The
baseline measure of GPs' perception of the accreditation system as
supportive and/or controlling is exogenous to treatment and allows us
to test whether the average treatment effect is indeed contingent on the
GPs' perception of the external intervention. To reduce information
loss, missing values and don't know responses were imputed using mean
values from each item (the mean value was 4.2 for the item on external
control and 3.0 for the item on quality improvement). Analyses on
correlation (Spearman correlation=−0.16, p=0.000) and scale re-
liability (Cronbach's alpha=0.45) show that the two items on per-
ception of accreditation as a tool for quality improvement and external
control have a relatively low significant level of correlation and a low
scale reliability. Hence, we include them in the regressions as two in-
dependent dummy variables equalling one when the GP agrees that
accreditation is a tool for quality improvement/external control and
zero otherwise.

For each specification of the intrinsic motivation variable we esti-
mate four models: Model 1 is an ordinary least squares regression model
including dummy variables for accreditation year and baseline per-
ception of accreditation. Model 1 is specified as:

= + + +

+ +

Motivation β X β X β X β X

β X ε ,
i
spec

i i quality i control i

r confounders i i

1 2016, 2 2017, 3 , 4 ,

, (2)

where i = (1, …,n) GP observations, spec refers to the three different
specifications of the intrinsic motivation variable, the notation 2016
refers to the group who has been accredited, 2017 refers to the group
who is in the process of accreditation. These are our variables of interest
for H1. The notation quality refers to GPs agreeing that accreditation is
a tool for quality improvement. Control refers to GPs agreeing that ac-
creditation is a tool for external control. These variables are of interest
for H2a and H2b. βr is a number of coefficients r = (1, …,h) re-
presenting the variables controlled for in the model. The error term ε is
assumed to be normal with mean 0 and variance σε

2.
Model 2 is specified as a two-level mixed effects model taking ac-

count of clustering of GPs within general practices. The model is a
generalisation of the linear regression model allowing for the inclusion
of random deviations other than those associated with the overall error

Table 1
Descriptives.

Characteristic1 Baseline data
(N=1146)

Follow-up data
(N=1146)

P-value

N (%) N (%)

Accreditation is a tool for
external control

0.0002

Agree 951 (83.0) 916 (79.9)
Disagree 42 (3.7) 59 (5.2)
Neutral/do not know3 130 (11.3) 171 (14.9)
Missing 23 (2.0) 0 (0.0)

Accreditation is a tool for
quality improvement

0.0002

Agree 464 (40.5) 551 (48.1)
Disagree 342 (29.8) 295 (25.7)
Neutral/do not know3 317 (27.7) 300 (26.2)
Missing 23 (2.0) 0 (0.0)

Intrinsic motivation (IM1-IM7)
Mean (SD) [Range] n.a. 27.6 (5.1) [7–35]
Cronbach's alpha n.a. 0.84

Intrinsic motivation, weighted based on CFA
Mean (SD) [Range] n.a. 17.7 (3.4)

[4.4–22.2]
Cronbach's alpha n.a. 0.87

Intrinsic motivation, reduced (IM1-IM3, IM5-IM6)
Mean (SD) [Range] n.a. 20.4 (3.7) [5–25]
Cronbach's alpha n.a. 0.87

IM1: I very much enjoy my daily work
Mean (SD) [Range] n.a. 4.0 (1.0) [1–5]
Agree n.a. 860 (75.0)
Disagree n.a. 106 (9.3)
Neutral/do not know4 n.a. 180 (15.7)

IM2: My work is very exciting
Mean (SD) [Range] n.a. 4.3 (0.8) [1–5]
Agree n.a. 1009 (88.1)
Disagree n.a. 33 (2.9)
Neutral/do not know4 n.a. 104 (9.1)

IM3: I like performing most of my work processes
Mean (SD) [Range] n.a. 4.2 (0.8) [1–5]
Agree n.a. 991 (86.5)
Disagree n.a. 48 (4.2)
Neutral/do not know4 n.a. 107 (9.3)

IM4: A rather large part of my tasks at work are boring
Mean, reversed (SD)
[Range]

n.a. 3.7 (1.0) [1–5]

Agree n.a. 173 (15.1)
Disagree n.a. 741 (64.7)
Neutral/do not know4 n.a. 232 (20.2)

IM5: I always look forward to going to work in the mornings
Mean (SD) [Range] n.a. 3.7 (1.1) [1–5]
Agree n.a. 729 (63.6)
Disagree n.a. 187 (16.3)
Neutral/do not know4 n.a. 230 (20.1)

IM6: Doing my job, I feel a great personal satisfaction
Mean (SD) [Range] n.a. 4.3 (0.8) [1–5]
Agree n.a. 989 (86.3)
Disagree n.a. 43 (3.8)
Neutral/do not know4 n.a. 114 (10.0)

IM7: If I won 5 million DKK in the lottery I would still keep my present job
Mean (SD) [Range] n.a. 3.5 (1.4) [1–5]
Agree n.a. 671 (58.6)
Disagree n.a. 315 (27.5)
Neutral/do not know4 n.a. 160 (14.0)

Note: 1 All variables were measured on 5-point Likert scales. For simplicity,
related categories (e.g. totally agree/agree and totally disagree/disagree) are
collapsed in the descriptive table. 2 Test statistics are performed excluding
missing values as respondents were not required to answer all questions in the
baseline questionnaire. Hence, missing values do not reflect true differences in
respondent behaviour. 3 Number of don't know answers: Control at baseline
(n=20), Control at follow-up (n= 21), Quality improvement at baseline
(n=23), Quality improvement at follow-up (n=14). 4 Number of don't know
answers: IM1 (n= 5), IM2 (n= 1), IM3 (n= 1), IM4 (n= 3), IM5 (n= 1), IM6
(n=3), IM7 (n= 46).
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term, ε. Model 2 can be specified as:

= + + +

+ + +

Motivation β X β X β X β X

β X Z u ε

ij
spec

ij ij quality ij control ij

r confounders ij ij j ij

1 2016, 2 2017, 3 , 4 ,

, (3)

The fixed portion is analogues to the linear predictor, where the β’s
are the regression coefficients to be estimated. In the random part of
Model 2, we assume that u is orthogonal to ε. The n observations are
organised in a series of M clusters, corresponding to the number of
general practices in the sample, and j = (1, …,M), with cluster j con-
sisting of nj observations.

Model 3 is a three-level mixed effects model extended to take ac-
count of clustering of general practices within municipalities (the
highest level of randomisation to accreditation year) in addition to GPs
being clustered in general practices. Model 3 is specified as:

= + + +

+ + + +

Motivation β X β X β X β X

β X Z u Z u ε

ijk
spec

ijk ijk quality ijk control ijk

r confounders ijk ijk k ijk jk ijk

1 2016, 2 2017, 3 , 4 ,

,
3 3 2 2

(4)

For i= (1,…,njk) first level observations of GPs clustered within j=
(1, …,Mk) second-level groups of general practices, which are clustered
within k = (1, …,M) third-level groups of municipalities. The error
terms are assumed to be independent.

In model 4 we extend model 3 by specifying interaction terms on
accreditation year and perception towards accreditation, to see if the
influence on motivation is non-linear. This is of interest for H2a and
H2b. Model 4 is specified as:

= + + +

+ + +

+ + + +

+

Motivation β X β X β X β X

β X β X β X

β X β X Z u Z u

ε

ijk
spec

ijk ijk quality ijk control ijk

xquality ijk xcontrol ijk xquality ijk

xcontrol ijk r confounders ijk ijk k ijk jk

ijk

1 2016, 2 2017, 3 , 4 ,

5 2016 , 6 2016 , 7 2017 ,

8 2017 , ,
3 3 2 2

(5)

Based on the predictions in Model 4 for all specifications of the
intrinsic motivation variable, we estimate marginal effects at fixed
values (0 or 1) for the variables measuring the perception of accred-
itation as a quality improvement instrument or as a tool for external
control taking the interaction terms into account. All other covariates
are held constant at their average.

Mixed effects multi-level models are preferred to be able to in-
corporate the clustering of GPs in general practices and municipalities.
As randomisation is performed at the municipality level, it is not pos-
sible to include municipality fixed effects or fixed effects at lower levels,
since there is no variation in accreditation year within groups at these
levels. We control for GPs age, gender, practice type, and region to take
account of any remaining differences between groups. Although we
have a balanced dataset, we use the maximum likelihood approach to
estimate variance components and not restricted maximum likelihood,
to be able to estimate robust standard errors and conduct Likelihood
ratio tests comparing the different models to test for improvements in
fit. However, as a robustness check models have also been run using
restricted maximum likelihood, and the differences are minimal as is
normally the case for large samples. All standard errors are specified as
robust and allow for intragroup correlation at the highest level in the
multilevel models. The use of robust standard errors together with
random effects ensures that the standard errors are also robust if there
is heteroscedasticity beyond the clustering. We also estimated the
models using bootstrapped standard errors with 1000 replications.
Importantly, our results remained robust across various specifications.
In the result section, we therefore only show results from the 7-item
sum score. Results for the two other specifications can be found in
appendix (Table A5-A6 and Figure A2). All analyses were performed in
Stata 14. Multilevel models are performed using the mixed command
(StataCorp, 2015).

Table 2
Regression analyses using the 7-item intrinsic motivation sum score.

Variables1 Model 1: OLS Model 2: 2-level Model 3: 3-level Model 4: 3-level w. interactions

Coefficients (SE) Coefficients (SE) Coefficients (SE) Coefficients (SE)

Constant 25.28 (1.14)*** 25.26 (1.13)*** 24.95 (1.40)*** 25.59 (1.62)***
Accreditation 2016 0.80 (0.38)** 0.75 (0.38)** 0.72 (0.42)* 0.10 (1.06)
Accreditation 2017 0.83 (0.38)** 0.81 (0.38)** 0.69 (0.44) −0.64 (1.16)
Quality 1.26 (0.31)*** 1.23 (0.31)*** 1.22 (0.32)*** 0.40 (0.56)

Control −0.41 (0.46) −0.37 (0.45) −0.38 (0.40) −0.85 (0.76)
2016 × quality n.a. n.a. n.a. 1.50 (0.72)**
2016 × control n.a. n.a. n.a. 0.04 (0.91)
2017 × quality n.a. n.a. n.a. 0.94 (0.78)
2017 × control n.a. n.a. n.a. 1.13 (1.04)

Random effect parameters Var (SE) Var (SE) Var (SE) Var (SE)

Residual n.a. 21.24 (1.85) 21.42 (2.13) 21.45 (2.17)
Practice level n.a. 3.61 (1.56) 2.64 (1.77) 2.47 (1.84)
Municipality level n.a. n.a. 0.81 (0.50) 0.82 (0.49)

Intraclass correlations ICC (SE) ICC (SE) ICC (SE) ICC (SE)

Practice n.a. 0.15 (0.06) 0.14 (0.07) 0.13 (0.07)
Municipality n.a. n.a. 0.03 (0.02) 0.03 (0.02)

Fit statistics
Observations 1146 1146 1146 1146
LL model −3466.5 −3463.7 −3460.8 −3457.9
LL null −3485.5 −3480.8 −3477.2 −3477.2
Chi2/F statistics 3.13 33.09 37.45 63.94
Prob > chi2/F 0.000 0.000 0.000 0.000
AIC 6956.9 6955.4 6951.6 6953.8
BIC 7017.4 7026.0 7027.2 7049.7
LR test2, chi2 (test statistics) n.a. 5.99 (5.50) 7.82 (11.35) 9.49 (5.73)

Notes: *p < 0.1, **p < 0.05, ***p < 0.001; 1 All models are adjusted for age, gender, practice type, and region; 2 Model 2 is tested against Model 1; Model 3 is
tested against Model 1, as Model 2 showed no improvements in fit; Model 4 is tested against Model 3.
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5. Results

Fig. 2 shows a flowchart of the responses to the two questionnaires.
The baseline questionnaire was answered by 1906 GPs. In total,
1146 GPs completed both the baseline questionnaire and the follow-up
questionnaire. This corresponds to 60% of the GPs completing the
baseline questionnaire and 38% of all GPs in Denmark. Of these,

381 GPs were allocated to be accredited in 2016, 395 to be accredited
in 2017, and 370 to be accredited in 2018.

5.1. Descriptive statistics

The test for representativity shows that the GPs in the balanced
sample are representative on all variables except age, where more GPs

Fig. 3. Marginal effects based on predictions in Model 4 at fixed values (0 or 1) for the quality and control variables (7-item intrinsic motivation sum score).
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in the age group 50–59 and less in the age group above 60 are included
in the sample (Table A1). In the test for attrition bias we see that GPs
lost between the baseline and the follow-up surveys do not differ on the
variables gender, practice form, region, accreditation year, and per-
ception of accreditation at baseline. However, the drop-outs are ex-
pectedly older compared to the remaining GPs, presumably due to re-
tirement. Hence, we do not find any evidence of attrition bias (Table
A2). The test for attrition bias across accreditation years shows that
there is a slight bias in drop-outs across years on a regional level. Im-
portantly, there are no detected biases in attrition across accreditation
years on the variables measuring perception towards accreditation
(Table A3). The test for successful randomisation between groups of
GPs in the balanced sample shows that randomisation is successful on
all variables (Table A4).

Descriptive results on selected items in the questionnaire are shown
in Table 1. It is seen that the perception of accreditation has changed in
the two-year period from baseline to follow-up. We also see that most
GPs perceive accreditation as a tool for external control and less as a
tool for quality improvement. Intrinsic motivation is quite high among
the GPs. This manifests among other places in the consensus among GPs
that they have an exciting work (IM2), that they like to perform most of
their work processes (IM3), and that they receive a feeling of great
personal satisfaction from their job (IM6).

5.2. Hypotheses testing

In general, we see that the models nearly perform equally good in
terms of statistical fit. However, Model 3, the multilevel model with
three levels, outperforms Model 1 as well as Model 2 in the likelihood
ratio tests. For Model 3, the intraclass correlation for the practice level
shows the correlation between intrinsic motivation within general
practices. We find that intrinsic motivation is significantly correlated
within the same general practice (residual ICC=0.14), and within
municipalities (residual ICC= 0.03).

5.2.1. Hypotheses 1
Across the different models, Table 2 shows that intrinsic motivation

is larger for GPs in practices that have been accredited or are in the
process of being accredited compared to GPs awaiting accreditation.
However, the estimates are statistically insignificant or significant only
at the 10% level (cf. model 3). The results show no evidence of statis-
tically significant crowding out effects in any of the models. Hence,
hypotheses 1, that being accredited crowds out intrinsic motivation, is
rejected.

5.2.2. Hypothesis 2a and 2b
Table 2 shows that GPs who a priori perceived accreditation to be an

instrument for quality improvement, have a statistically significantly
larger intrinsic motivation than GPs who did not see it as such. Inter-
estingly, the a priori perception of accreditation as a tool for external
control is not significantly negatively associated with the intrinsic
motivation of the GPs, despite the variable having a negative sign.
There seems to be a positive statistically significant non-linear re-
lationship between being accredited in 2016 and perceiving accred-
itation as a tool for quality improvement, entailing that a combination
of the two significantly reinforces the crowding in of intrinsic motiva-
tion. The marginal effects shown in Fig. 3 illustrate our findings, de-
monstrating that GPs who have either been accredited or are in process
of accreditation and at the same time view accreditation as a quality
improvement instrument have significantly higher intrinsic motivation
compared with GPs awaiting accreditation. A similar pattern is not
found for GPs seeing accreditation as a tool for external control, al-
though for GPs who are in the process of accreditation, the intrinsic
motivation is also statistically significantly higher for this group com-
pared to GPs awaiting accreditation.

Based on these findings we cannot reject hypothesis 2a; that the

perception of accreditation as an instrument for quality improvement
crowds in intrinsic motivation. On the other hand, hypotheses 2b; that
the perception of accreditation as a tool for external control crowds out
intrinsic motivation, is rejected.

6. Discussion

A persistent claim in psychology and behavioural economics is that
incentive systems such as command and control schemes risk running
counter to their intended purposes (Bénabou and Tirole, 2003) leaving
individuals less motivated to pursue their daily work tasks. Using a
cluster randomised experiment in Denmark, we find no evidence of
motivation crowding out related to accreditation of general practice.
Rather than observing reduced levels of intrinsic motivation, our find-
ings support the notion that external interventions can increase – or
crowd in – intrinsic work motivation of health care professionals. In-
trinsic motivation seems to be stimulated in response to being accre-
dited when GPs perceive accreditation as a tool for quality develop-
ment. This is an important finding because studies have linked intrinsic
motivation to performance (Barigozzi and Burani, 2016; Lagarde and
Blaauw, 2017; Leonard and Masatu, 2010; Vallerand and Bissonnette,
1992). Furthermore, the well-being of the GPs is in itself imperative,
which is amplified by the current state where Denmark is experiencing
a shortage of GPs.

Processes of motivation crowding out are often emphasized as
plausible explanations in effect studies of external health care inter-
ventions; especially if the intervention showed no or negative effects.
This is problematic because such studies do not test whether motivation
crowding empirically takes place. We add to the existing literature by
demonstrating that researchers should be cautious to use motivation
crowding out as an explanatory framework if it is not tested directly, as
some external interventions just as well may crowd in intrinsic moti-
vation. Reinforcing this point, crowding in takes place in this study in a
context where the external intervention is perceived as a tool for con-
trol among a substantial proportion of the health care professionals. To
shed more light on the proposed theoretical mechanism linking ac-
creditation and intrinsic motivation, researchers could investigate how
accreditation facilitates or thwarts feelings of self-determination and
autonomy in the workplace. This would require questions better suited
to capture GPs' psychological and emotional responses to accreditation
than the ones used in this study.

Other studies from the public sector in Denmark found that external
interventions crowded out the intrinsic motivation of the workforce
(Andersen et al., 2015; Jacobsen et al., 2014). In contrast, we observe
crowding in of intrinsic motivation among GPs in response to accred-
itation. One explanation could be that the nature of the intervention
plays a role (Lohmann et al., 2016). The accreditation programme is a
relatively low-powered incentive scheme with no sanctions other than
having the accreditation assessment made publicly available. Naming
and shaming might therefore be a consequence of not receiving full
accreditation, but GPs face no immediate monetary or disciplinary
sanctions. Moreover, there can be a lag in the effect of the reputational
punishment, which our study will not pick up. However, as most GPs
are awarded the accreditation without remarks, indicating that the in-
tervention may have been too weak an intervention to negatively affect
the intrinsic motivation of the GPs, we expect such a future effect to be
of limited size. A second explanation potentially relates to the nature of
the workforce under investigation. GPs are considered private providers
of public services in Denmark, as they manage and operate single-
handed or shared general practices. GPs therefore have considerable
autonomy in terms of how they choose to structure their work and
comply with standards imposed by external entities. One implication
could thus be that GPs who favour the accreditation subsequently adopt
it as a tool for quality improvements, whereas GPs that are more
sceptical disregard the system to a greater extent. However, more re-
search is needed to draw such conclusions. A third explanation could be
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related to the negative expectations towards the accreditation system
that many GPs held. The GPs may therefore have been positively sur-
prised when the accreditation programme was being implemented. This
explanation is in line with expectation disconfirmation theory. The
theory states that whenever negative expectations are disconfirmed,
satisfaction – or in this case intrinsic motivation – increases. The theory
also explains why intrinsic motivation can differ considerably within a
group of professionals depending on expectations (Stipak, 1979; Van
Ryzin, 2004, 2006). This is supported by our models in which intrinsic
motivation is crowded in among GPs who perceive the accreditation
system as a quality development instrument, while intrinsic motivation
is not affected among GPs who perceive the intervention as a tool for
control. Finally, as the perception of accreditation changes once it is
introduced, this demonstrates the need to use baseline measures in
analyses to avoid endogeneity problems due to simultaneity. This has
also been acknowledged, albeit not implemented, in previous studies
(Jacobsen et al., 2014).

Although we see no pronounced differences in intrinsic motivation
between accredited GPs and GPs in process (statistical tests show that
there are no statistically significant differences), the interaction models
show a remarkable difference, as intrinsic motivation is significantly
reinforced among GPs who have finished the accreditation process and
perceive accreditation as a tool for quality improvement. The reason
why we do not see crowding out of intrinsic motivation among GPs who
perceived accreditation as a means of external control could be attrib-
uted to the relatively limited variation in GPs perception (80% agreed
that accreditation was a tool for external control). However, it could
also be the case that some GPs perceive external control as a potential
positive feature of accreditation because it might help decrease varia-
tion in treatment quality between practices. We see from Fig. 3 that this
might be the case, as the intrinsic motivation of GPs accredited in 2016
and 2017 - also for GPs viewing accreditation as a tool for external
control - is higher (although not consistently statistically significant)
compared to GPs awaiting accreditation. Interestingly, the intrinsic
motivation also increases among GPs engaged with working with the
accreditation standards. Hence, both being accredited and working
with the standards are found to have an overall potential positive effect
on intrinsic motivation compared to GPs awaiting accreditation. Fi-
nally, the decision about implementing an accreditation system in
Danish general practice was made during the collective bargaining
between Danish Regions and The Organisation of General Practitioners
in Denmark back in 2010 (and included formally in the collective
agreements in 2012). This may have introduced an early announcement
effect on the intrinsic motivation of the GPs influencing the absolute
level of intrinsic motivation in the work force. As this study investigates
intrinsic motivation between randomised groups of GPs, a potential
announcement effect will not impact our results on the relative levels of
intrinsic motivation between groups. However, future studies could
explore the dynamics and intertemporal stability in intrinsic motivation
and its effect on quality in treatment.

By using a balanced sample, we exclude 760 GPs who replied to the
baseline questionnaire. As all tests on randomisation, attrition bias and
representativity are successful, this is not expected to significantly in-
fluence our results or their generalisability. However, we are not able to
test for generalisability on attitudinal and motivational variables.
Therefore, we cannot rule out that accreditation has a different effect on
non-responding GPs. Still, we see it as a strength that more than a third
of all GPs in Denmark are included in the study, and that 60% of the
GPs answering the baseline questionnaire also answered the follow-up
questionnaire.

7. Conclusion

We find no evidence of motivation crowding out among GPs who
have been accredited or are in the process of being accredited, although
most GPs perceived accreditation as a tool for external control prior to

its implementation. On the contrary, our results indicate that being
accredited can crowd in the intrinsic motivation of GPs. This finding is
reinforced if the GPs perceive the intervention as an instrument for
quality improvement. Our results show that external interventions, at
least in some cases, foster the intrinsic motivation of health care pro-
fessionals.
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