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Abstract: Demographic changes and decentralization of health care provision have led to 

a higher demand for General Practitioners’ (GP) services. As a result, many countries, 

including the Nordics, report that recruiting and retaining GPs is increasingly difficult. 

Coupled with younger GPs increasingly valuing work/life balance, countries are ever more 

concerned about ensuring a sustainable GP supply going forward. In the Nordics, several 

policies have been implemented to this effect. The purpose of this article is to develop a 

theoretical framework for informing such policy choices. Our focus is on remuneration 

schemes, GPs’ working conditions and practice quality as levers to incentivize effort and to 

attract GPs. We show that policies that have a positive effect on recruiting and retaining 

GPs can have a negative effect on the effort GPs exert. Since reduced effort might have a 

negative effect on the services patients receive, the total effects of the policies are uncertain. 

We further show that the dominating effect is sensitive to the extent that GPs are altruistic 

and care for patients’ benefit of treatment, providing important insights for policy makers 

who want to increase GP supply. 
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1 Introduction 

Demographic changes and decentralization of health care provision have led to a higher demand 

for General Practitioners (GP) services in many countries, including the Nordics. At the same time, 

with larger groups of older GPs about to reach retirement, and younger GPs having preferences for 

more leisure, a potential result is reduced supply (Sivey et al., 2012). This is partly driven by an 

increasing share of female physicians, who generally want to work less. The increased demand for 

their services, however, has increased working hours, exacerbating characteristics of the job they 

find undesirable (Dale et al., 2015). As a result, many GPs are considering leaving practice pre-

retirement (Kuusio et al., 2013; Eneroth et al., 2017).  
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Many countries report that recruiting and retaining GPs is increasingly difficult2 and 

reforms and policies have been implemented to tackle the challenges. Some of these have been 

related to how GPs are remunerated; some have focused on the well-being of the GPs or their 

working conditions and some have been investments in public goods that improve GPs service 

delivery. An overview with examples of reforms is provided in the Appendix. 

We investigate the effects of these policies in a theoretical model for provision of GP health 

services depicted by two choices; i) whether to work as a GP and ii) how much effort to exert into 

patient care. We then show how these two trade-offs are influenced by policy-instruments related 

to remuneration, working conditions and practice quality3. That is, we focus on policies relevant 

for those who already have a relevant education and can work as a GP. We further show how these 

trade-offs are sensitive to a person’s level of altruism, i.e., the caring of patients’ benefit of 

treatment (when working as a GP).  

One important insight from our model is that policies that have a positive effect on recruiting 

GPs can have a negative effect on the effort GPs exert, making the total effects of the policies 

uncertain. We further show that the dominating effect is sensitive to preferences and characteristics 

of the GPs, providing important insights for policy makers who want to increase GP supply. 

1.1 The Brekke and Nyborg-model 

Our model builds on Brekke and Nyborg (2010) (hereinafter “BN”). BN presents a model of work 

motivation where individuals have heterogeneous preferences for a self-image of being important 

to others. Specifically, they investigate how an individual’s self-image interacts with the way the 

individual is paid to determine her choice of occupation and effort. If pay is determined by 

individual productivity, the individuals (called bakers) produce a private good and exert an effort 

level that correspond to the standard homo economicus model. That is, the preference for being 

important to others has no behavioral consequence for those who on the margin are compensated 

by their marginal social value. However, receiving a fixed wage (financed through taxes) 

individuals (called nurses) exert higher effort in the production of health care than the standard 

economic model predicts. The mechanism behind is that nurses are motivated by doing good for 

others, at increasing rates of higher self-image. 

Turning to the choice of occupation, BN predicts that individuals with intermediate 

preferences for being important will seek employment as bakers. Individuals with the highest and 

lowest work motivation become nurses, whose effort cannot be verified and whose remuneration 

is a fixed wage. I.e., the nursing sector also attracts poorly motivated workers that shirk. The 

intuition is that a job switch to the nursing sector might raise or lower net social welfare. It depends 

on the balance between the positive welfare effect related to increased production in the nursing 

sector, and the negative welfare effect of increased taxes to finance the new nurse’s wage. A baker 

with low self-image does not care much if her job switch lowers others’ welfare, while bakers with 

intermediate self-image feel bad about moving to the nursing sector and by exerting relatively low 

effort. These workers choose to continue as bakers. Finally, those with strong social preferences 

would exert a high effort level after the job switch so that the total welfare effect is positive. Those 

people would change their occupation and become nurses. 

 
2 See e.g., Denmark, (Danish Ministry of Health, 2017); Finland, (Keskimäki et al., 2019); Iceland, (Haraldsdóttir, 

2010), Norway, (KS, 2019); Sweden, (Vårdanalys, 2018:5) 
3 We have chosen these instruments on the basis of the identified reforms in Table 1, as well as categories discussed 

in the literature (i.e., Lafortune, 2016)  
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An interesting policy implication is that wages in the nursing sector should be kept low to 

keep shirkers out. However, this will lead to a too small nursing sector (relative to first best). BN 

proposes another policy to attract highly motivated nurses: Investing in capital equipment (a public 

good) that increases nurses’ efficiency in helping others. Examples of capital equipment are better 

diagnostic equipment in hospitals and library resources in universities and schools.  

1.2 Adapting the BN-model  

We argue that alterations should be made to make the BN-model more relevant for GPs. Below, 

we outline our modelling choices, highlight differences compared to BN, explain why we believe 

our model is a better fit to the GP sector, and show how our results differ. 

One alteration is related to the remuneration system. While nurses, and many other health 

care workers, receive a fixed wage, GPs are typically remunerated with a combination of fee for 

service (FFS), capitation, and fixed salary. GPs are thus able to affect their own income by exerting 

effort, either directly if paid by FFS or indirectly if paid by capitation. 

The motivation for a patient to seek treatment from a GP is different from that of a nurse. 

Specifically, where the patient typically cannot choose her nurse, this is to a large extent the case 

for a GP. Aboulghate et al. (2012) has shown that most patients prefer to see a particular GP, as 

motivated by continuity of care and overall satisfaction of the service that is provided. The act of 

seeking care is driven by the expected treatment from that individual GP, suggesting that increased 

effort can increase the likelihood of a patient seeking treatment. 

An implication of patients’ active choice of GPs is that GPs also increase their likelihood 

of providing good care by improvements in the quality of their practice, as this would be observable 

for potential patients. Nurses however, are mostly employed at hospitals, elderly care, or 

community health centers – places where care is sought on the basis of that institution serving a 

catchment area, or that a third-party gatekeeper (usually a GP) has referred one there. We argue 

that there is an important distinction to be made with regards to practice quality (which is 

observable to the patient) and working conditions (which is not). 

Lastly, we believe that the inclusion of an altruism parameter better reflects the choices GPs 

make than self-image. In this sense we are closer to Arrow (1963) who coined the importance of 

the physician's other-regarding motive to care for a patient when describing physician behavior. 

We argue that the notion of self-image is not unique to the healthcare profession, but rather a 

subjective measure of how a person values their contribution to society. Akerlof and Kranton 

(2005) argues that “identity” – as their use for the term self-image – reflects the level which a 

person identifies with attributes of his/her work, irrespective of societal impact. Similarly, Tirole 

(2002) discusses self-image in the context of self-esteem, suggesting that the notion relates to one 

owns value-judgement. Altruism is widely understood as feeling good about doing good for others, 

and in the context of healthcare, the weight a physician attaches to a patient’s health benefit. 

Altruism is a more precise representation of a GPs motivation, both since medicine is a profession 

of “doing good for others”, but also since the definition provides a direct linkage between the act 

of providing care to a patient and feeling good about it. We believe that having a dedicated and 

continuous responsibility for patients on your list, suggests that a GP cares more about the 

wellbeing of her patients rather than her net contribution to social welfare. This is also supported 

by Allan et al. (2007) showing that GPs have little awareness of the economic costs of the care they 

provide, suggesting that any marginal decreases in others utility (e.g., from increased taxes), should 

not be taken into account. Rachlin and Jones (2008) have shown that altruism is a decreasing 

function of social distance – i.e., that you care more about people that are close than distant to you. 
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This suggest that a GP has a higher degree of altruism for the patient in her office, vs. the one on 

her list. We have operationalized this by assuming that the GP only cares for the patients she sees. 

This modelling choice is in line with recent papers that consider GP altruism in the cases where the 

GP faces a list system, see e.g., (Godager et al., 2015; Brekke et al., 2017; 2020). 

Our modelling choices have implications for how our results relate to BN. While BN finds 

that the nursing sector consists of individuals with the lowest and highest work motivation, we find 

that only individuals with a certain level of work motivation will become GPs. We believe that this 

property of our model is capturing an important element of the GP sector, as GPs are typically not 

being thought of as having low motivation for their patients. Second, our model raises questions 

about the proposition of overinvesting in capital equipment (practice quality). We find that this 

policy might be counterproductive, i.e., raising the quality of the practice may actually make public 

sector work less attractive. This result holds even in the case where better practice quality raises 

the (marginal) effect of effort on attracting patients. Finally, by using the most common 

remunerations that GPs receive, we identify how a change in the FFS component has heterogeneous 

effects on attracting GPs due to the indeterminate effect a change in the FFS has on the GPs net 

income. This differs from BN where all nurses are “penalized” equally from a tax increase because 

their wage is fixed.  

2 A model for GPs and consultants 

We consider an economy with 𝑖 = 1,2, … , 𝐼 individuals. There are two types of jobs in the 

economy. Either individual 𝑖 works as a consultant producing a consumption good 𝑏 or she is a GP 

funded by the public and producing health. We assume that there are no transaction costs of 

switching professions, implying that all individuals are qualified to work as GPs. Hence, a 

consultant is a person who is qualified to work as a GP but has chosen another career and is paid 

according to the value of her services in her new profession. Examples of such careers include 

working as health bureaucrats, doctors in private practice, academics, or hospital doctors. The main 

difference is that consultants are paid according to their marginal productivities4; GPs are not. They 

are paid by the government. All governmental expenses are financed through taxation5.  

Let 𝑑 = 0,1,2, … , 𝐼 be the number of GPs. There is a list system in the public sector. 

Everyone is signed up with a doctor, and each doctor has  𝐼 𝑑⁄  patients on her list6. Every individual 

𝑖 has preferences of the following type 

𝑈𝑖 = 𝑢(𝑏𝑖) − 𝑐(𝑒𝑖 , 𝛽) + 𝛼𝑖𝜋(𝑒𝑖 , 𝜃)
𝐼

𝑑
    (1) 

where 𝑢(. ) is a strictly concave and increasing function of i’s consumption of good 𝑏𝑖 ≥ 0, 𝑒𝑖 ≥ 0 

is effort, and 𝛽 ≥ 0 is a parameter measuring a GP’s working conditions, that are unobservable to 

the patient. An increase in the parameter reflects more unfavorable working conditions. Examples 

include the level of administrative and other non-patient related tasks and workplace flexibility. A 

GPs cost of effort is 𝑐(𝑒𝑖, 𝛽), where 𝑐(0, 𝛽) = 0. 𝑐𝑒 > 0, 𝑐𝑒𝑒 > 0, 𝑐𝛽 > 0, 𝑐𝛽𝛽 > 0 denote the first-

order and the second-order derivatives respectively. We assume that 𝑐𝛽𝑒 > 0, meaning that the cost 

of effort increases when working conditions deteriorate. This parameter is analogous to working 

conditions in BN, but is included as part of the cost function to reflect that any improvements in 

 
4 We discuss this assumption in the discussion section.  
5 To keep the model simple we will assume that consultants are paid by private funds. I.e., the government does not 

raise taxes to finance their salary.  
6 We discuss this assumption in the discussion section. 
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working conditions increases utility irrespective of the GP treating any patients. Since consultants 

are paid according to their marginal product, working conditions are normalized to 0, giving us the 

cost function 𝑐(𝑒, 0).  
We assume that (some) individuals are altruistic and care about patients’ benefit of 

treatment when working as a GP. Specifically let 𝛼𝑖 ∈ [0,1) measure the individuals’ altruism. An 

individual with α=0 does not have altruistic preferences, but all individuals with 𝛼 > 0 care about 

their patients’. We further assume that the GPs can treat the patients that visit them, i.e., improve 

their health. With this assumption it follows that a GP’s altruistic component is increasing in the 

number of patients who visit her. Furthermore, we assume that a GP can affect the likelihood of 

patients visiting them by her choice of effort. 

Let 𝜋(𝑒𝑖, 𝜃) ∈ [0, 1) measure the likelihood of patients visiting a GP with effort 𝑒 and 

quality of the practice 𝜃. The quality of the practice is related to investments by the government 

and is a public good that improves treatment and/or patient experience of a visit. Let 𝜋𝜃 > 0, 𝜋𝑒 >
0, 𝜋𝜃𝑒 ≥ 0, 𝜋𝜃𝜃 ≤ 0 and 𝜋𝑒𝑒 ≤ 0. Hence, higher efforts and better practice quality attract more 

patients, but (possible) at decreasing rates. If 𝜋𝜃𝑒 > 0 then effort and practice quality are 

complements; better practice quality increases the marginal effect of effort on attracting patients. 

We also assume that effort is non-verifiable7, but both effort and the quality of a practice are 

observable (for the patients). 

If an individual works as a consultant, she produces a private good b, in a perfectly 

competitive market. Working as a GP, she is paid by the public through a combination of a fixed 

salary 𝜑 ≥ 0, is a fixed capitation 𝛿 ≥ 0 per individual on the GPs list and a FFS component 𝛾 ≥
0). The budget constraints are given by 

𝑏𝑖 = 𝑤 − 𝑡,      where     
𝑤 =  𝜑 +

𝐼

𝑑
(𝛿 + 𝜋(𝑒𝑖, 𝜃)𝛾)    for GPs8 

𝑤 = 𝑓(𝑒)          consultants 
 

where 𝑓(𝑒𝑖) is the market value of the consultant’s production (𝑏 is the numeraire), 𝑓𝑒 > 0, 

𝑓𝑒𝑒 < 0 and 𝑓(0) = 0. Remuneration and practice quality are financed through a lump-sum tax 𝑡. 

All individuals pay the same tax, i.e., 𝑡 = (𝑤̅𝑑 + 𝐾(𝜃)) 𝐼⁄ , where 𝑤 = 𝜑 + (𝐼 𝑑)⁄ (𝛿 + 𝜋̅(𝑒)𝛾) is 

the average remuneration of the GPs, 𝜋(𝑒) = ∑ 𝜋(𝑒𝑖𝑖 ) 𝑑⁄  is the average share of patients visiting a 

doctor and 𝐾(𝜃), with 𝐾′(𝜃) > 0, is the cost of providing GPs with a practice quality. The lump-

sum tax is thus given by 𝑡 = (𝜑𝑑 + 𝐾(𝜃)) 𝐼⁄ + 𝛿 + 𝜋̅(𝑒)𝛾. It then follows that a GP’s 

consumption of the private good, 𝑏𝑖, is given by her disposal income: 

 

𝑏𝑖 = 𝑤𝑖 − 𝑡 =  
𝜑(𝐼−𝑑)−𝐾(𝜃)

𝐼
+

(𝐼−𝑑)𝛿

𝑑
+

𝛾((𝐼−1)(𝜋(𝑒𝑖))−∑ 𝜋(𝑒−𝑖)−𝑖 )

𝑑
   (2) 

An individual makes two choices: i) For a given type of employment, individual 𝑖 maximizes 

her utility with respect to effort 𝑒𝑖 ≥ 0 and ii) chooses whether she produces the private good b or 

works as a GP. The choice is based on the maximal utility obtained in the two jobs. For both 

decisions the individual makes, we assume she takes everybody else’s choices as given. Hence, our 

equilibrium concept is a Nash equilibrium, see e.g., Gibbons (1992).  

 

 
7 If effort was verifiable it could be contracted upon and remunerated according to the GP’s marginal product.  
8 We simplify notation and write 𝜋(𝑒𝑖) instead of 𝜋(𝑒𝑖 , 𝜃). 
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2.1 The effort decision 

We assume that the optimal effort of a consultant producing the private good is sufficiently high to 

cover the lump-sum tax, that is 𝑓(𝑒𝑖
𝑃∗) > (𝜑𝑑 + 𝐾(𝜃)) 𝐼⁄ + 𝛿 + 𝜋̅(𝑒)𝛾; where 𝑒𝑖

𝑃∗ denotes 𝑖’s 

optimal effort choice. Since she does not treat any patients, her optimal effort choice is the solution 

to the following maximization problem: 𝑈𝑖
𝑃 = max{𝑢(𝑓(𝑒𝑖) − 𝑡) − 𝑐(𝑒𝑖)}. The first order 

condition is:9 𝑢𝑏𝑓𝑒 − 𝑐𝑒 = 0. 

We now consider a GP’s effort decision. From (1) and (2), we see that a GP’s maximal 

utility is given by 

 

𝑈𝑖
𝐷 = max

𝑒𝑖

{𝑢 (
𝜑(𝐼 − 𝑑) − 𝐾(𝜃)

𝐼
+

(𝐼 − 𝑑)𝛿

𝑑
+

𝛾 ((𝐼 − 1)(𝜋(𝑒𝑖)) − ∑ 𝜋(𝑒−𝑖)−𝑖 )

𝑑
) − 𝑐(𝑒𝑖 , 𝛽) + 𝛼𝑖

𝐼

𝑑
𝜋(𝑒𝑖 , 𝜃)} (3) 

 

Differentiation with respect to 𝑒𝑖, yields the following first-order condition:  

 

𝑢𝑏(𝑏𝑖)
𝛾(𝐼−1)

𝑑
𝜋𝑒 +

𝛼𝑖𝐼

𝑑
𝜋𝑒 − 𝑐𝑒 = 0  (4) 

 

The first part captures the monetary gain of exerting effort. It depends on the marginal 

utility of the private good, and the increased FFS, net of the increased tax payment. The second 

part is capturing the altruistic benefit of exerting effort when working as a GP. The third part is the 

cost of effort. The second-order condition for a maximum is given by  

 

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒)

2

+ 𝑢𝑏(𝑏𝑖)
𝛾(𝐼 − 1)

𝑑
𝜋𝑒𝑒 +

𝛼𝑖𝐼

𝑑
𝜋𝑒𝑒 − 𝑐𝑒𝑒 < 0, (5) 

 

which is satisfied since 𝑢𝑏𝑏 < 0, 𝜋𝑒𝑒 ≤ 0 and 𝑐𝑒𝑒 > 0. 
Assuming an internal solution, i.e., 𝑒𝑖

𝐷∗ > 0, the first-order condition defines a GP’s 

optimal effort 𝑒𝑖
𝐷∗ as a function of the parameters, i.e., 𝑒𝑖

𝐷∗ = 𝑒𝑖
𝐷∗( 𝛾, 𝛿, 𝜑, 𝜃, 𝛽, 𝛼𝑖). By 

differentiating the first-order condition with respect to 𝑒𝑖
𝐷∗, 𝛼𝑖, 𝜃 and 𝛽 we get the following 

comparative static results, (the denominator is negative due to the second-order condition): 

 

𝑑𝑒𝑖
𝐷∗

𝑑𝛼𝑖

=
−

𝐼
𝑑

𝜋𝑒

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒)

2

+ 𝑢𝑏(𝑏𝑖)
𝛾(𝐼 − 1)

𝑑
𝜋𝑒𝑒 +

𝛼𝑖𝐼
𝑑

𝜋𝑒𝑒 − 𝑐𝑒𝑒

> 0 
(6) 

𝑑𝑒𝑖
𝐷∗

𝑑𝜃
= −

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒) (

𝛾(𝐼 − 1)
𝑑

𝜋𝜃 −
𝐾′(𝜃)

𝐼
) + (𝑢𝑏(𝑏𝑖)

𝛾(𝐼 − 1)
𝑑

+
𝛼𝑖𝐼
𝑑

) 𝜋𝑒𝜃

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒)

2

+ 𝑢𝑏(𝑏𝑖)
𝛾(𝐼 − 1)

𝑑
𝜋𝑒𝑒 +

𝛼𝑖𝐼
𝑑

𝜋𝑒𝑒 − 𝑐𝑒𝑒

⋛ 0 
(7) 

 
9 The second-order condition for a maximum is satisfied since 𝑢𝑏𝑏 < 0, 𝑓𝑒𝑒 < 0 𝑎𝑛𝑑 𝑐𝑒𝑒 > 0. 
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𝑑𝑒𝑖
𝐷∗

𝑑𝛽
=

𝑐𝑒𝛽

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒)

2

+ 𝑢𝑏(𝑏𝑖)
𝛾(𝐼 − 1)

𝑑
𝜋𝑒𝑒 +

𝛼𝑖𝐼
𝑑

𝜋𝑒𝑒 − 𝑐𝑒𝑒

< 0 
(8) 

 

First, from (6), more altruistic GPs exert higher effort because of the non-monetary reward 

of treating patients. Second, from (7), the effect of better practice quality on a GP’s optimal effort 

is indeterminate. It depends on the curvature of the utility function (𝑢𝑏𝑏 < 0) and on the 

relationship between effort and practice quality (𝜋𝑒𝜃). Suppose 𝜋𝑒𝜃 = 0; i.e., a change in the 

practice quality does not affect how a change in effort affect patients’ choice of seeing their GP or 

not, and that the marginal cost of changing the practice quality is small, i.e., 𝐾′(𝜃) small, then the 

optimal effort is decreasing in practice quality. The mechanism behind this result is that when the 

practice quality is improved, more patients would like to visit their GP for a given level of the GP’s 

effort. Since effort is costly, the GP respond by reducing her effort (the substitution effect). At the 

same time, the extra tax burden on the GP is small so that the negative income effect of higher 

taxes does not dominate the substitution effect. On the other hand, if the marginal utility of the 

private good is approximately constant (𝑢𝑏𝑏 ≈ 0), the complementarity between effort and practice 

quality ensures that optimal effort is increasing with better practice quality. Third, from (8), the 

effect of better working conditions on effort is positive since better working conditions (a reduction 

in 𝛽) reduces the cost of effort.  

Regarding the effects of changes in the remuneration parameters 𝜑, 𝛾,  and 𝛿 we obtain: 

 

𝑑𝑒𝑖
𝐷∗

𝑑𝜑
=

−𝑢𝑏𝑏(𝑏𝑖)
(𝐼 − 1)(𝐼 − 𝑑)

𝑑𝐼
 𝛾𝜋𝑒

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒)

2

+ 𝑢𝑏(𝑏𝑖)
𝛾(𝐼 − 1)

𝑑
𝜋𝑒𝑒 +

𝛼𝑖𝐼
𝑑

𝜋𝑒𝑒 − 𝑐𝑒𝑒

≤ 0 (9) 

𝑑𝑒𝑖
𝐷∗

𝑑𝛿
=

−𝑢𝑏𝑏(𝑏𝑖)
(𝐼 − 1)

𝑑
 
(𝐼 − 𝑑)

𝑑
𝛾𝜋𝑒

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒)

2

+ 𝑢𝑏(𝑏𝑖)
𝛾(𝐼 − 1)

𝑑
𝜋𝑒𝑒 +

𝛼𝑖𝐼
𝑑

𝜋𝑒𝑒 − 𝑐𝑒𝑒

≤ 0 (10) 

𝑑𝑒𝑖
𝐷∗

𝑑𝛾
= −

(𝐼 − 1)
𝑑

𝜋𝑒 [𝑢𝑏𝑏(𝑏𝑖)𝛾 (
𝐼
𝑑

𝜋(𝑒𝑖
∗𝐷) − 𝜋̅(𝑒)) + 𝑢𝑏(𝑏𝑖)]

𝑢𝑏𝑏(𝑏𝑖) (
𝛾(𝐼 − 1)

𝑑
𝜋𝑒)

2

+ 𝑢𝑏(𝑏𝑖)
𝛾(𝐼 − 1)

𝑑
𝜋𝑒𝑒 +

𝛼𝑖𝐼
𝑑

𝜋𝑒𝑒 − 𝑐𝑒𝑒

⋛ 0 (11) 

 

From (9) and (10) we see that a higher salary or an increased capitation reduce a GP’s optimal 

effort level. This is because the valuation of the extra income earned through the FFS component 

is reduced10. From (11), we see that the effect of increased FFS is indeterminate. To understand 

why, notice that a higher FFS increases income which is a positive effect. However, since the 

marginal utility of the private good is decreasing (𝑢𝑏𝑏(𝑏𝑖) < 0) and the cost of effort is strictly 

increasing in effort, a GP might respond by reducing her effort (substitution effect). This is the case 

for example when the effect on the marginal utility is strong (𝑢𝑏𝑏(𝑏𝑖) “large”). On the other hand, 

if the effect on the marginal utility is weak (𝑢𝑏𝑏(𝑏𝑖) “small”), the GP will respond to increases in 

FFS by raising her effort. The effect also depends on how much effort the GP exerts relative to the 

 
10 Because overall income has increased and 𝑢𝑏𝑏(𝑏𝑖) < 0. 
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average effort level of GPs, i.e., on 𝜋(𝑒𝑖
∗𝐷) − 𝜋̅(𝑒). GPs that exert a high (low) level of effort 

relatively to others are ceteris paribus more likely to reduce (increase) their effort level. An 

implication is that one should expect heterogeneous responses in effort following a change in the 

FFS. Finally, the size of the FFS affects the effort response. Specifically, the higher the FFS the 

more likely it is that the effort response is negative if the GP’s effort was more than average to start 

with.   

2.2 The employment decision 

When considering which job to take an individual is comparing the maximal utility she can get. 

Let ∆𝑈(𝛼𝑖) = 𝑈𝑖
𝐷 − 𝑈𝑖

𝑃 denote the value function of the individual’s maximization problem, i.e., 

the difference in the maximal utilities for individual i being a GP or a consultant. From this, we 

get:  

∆𝑈(𝛼𝑖) = 𝑢 (𝜑 +
𝐼

𝑑
(𝛿 + 𝜋(𝑒𝑖

∗𝐷)𝛾) − 𝑡) − 𝑢(𝑓(𝑒𝑖
𝑃∗ ) − 𝑡) − 𝑐(𝑒𝑖

𝐷∗) − 𝑐(𝑒𝑖
𝑃∗) + 𝛼𝑖

𝐼

𝑑
𝜋(𝑒𝑖

𝐷∗) (12) 

 

From the envelope theorem it follows that  

 

𝜕∆𝑈(𝛼𝑖)

𝜕𝛼𝑖
=

𝐼

𝑑
𝜋(𝑒𝑖

𝐷∗) ≥ 0,  with strict inequality for 𝑒𝑖
𝐷∗ > 0. (13) 

 

That is, the difference in the maximal utilities is weakly increasing in 𝛼𝑖. Notice that the 

difference in maximal utilities depends on the number of GPs. Specifically, when the number of 

GPs increases the differences in the maximal utilities decreases, but the expression is always non-

negative.11 Taken together, these observations imply that if an individual with altruism 𝛼̃ choose 

to become a doctor, then all individuals i with 𝛼𝑖 ∈ [𝛼̃, 1) will also choose to become GPs.  

The value function ∆𝑈(𝛼𝑖) depends on the tax level, which again depends on the number of GPs. 

The (Nash) equilibrium in the economy is thus a tax level and a corresponding altruism ∈ [0,1) 

such that all individuals with altruism 𝛼𝑖 ∈ [0, 𝛼∗) become private consultants and all individuals 

with 𝛼𝑖 ∈ (𝛼∗, 1) are GPs. 

We now derive conditions to ensure that both types of employment are active in 

equilibrium, and that at least the most altruistic GP exert a positive effort level.12  

Consider first the case where no individuals work as GPs. In this scenario, each consultant’s 

production just covers her own consumption. I.e., 𝑏𝑖 = 𝑓(𝑒𝑖
𝑃∗ ). 

Suppose a random consultant is considering becoming a GP, and that she chooses an effort 

level such that the cost of effort is the same irrespectively of whether she works as a GP or not, i.e., 

𝑐(𝑒, 𝛽) = 𝑐(𝑒𝑖
𝑃∗, 0). Since she is the only GP, the tax level is 𝜑 𝐼⁄ + 𝛿 + 𝜋(𝑒𝑖

𝑃∗ )𝛾, and she receives 

wages 𝑤 = 𝐼(𝜑 + 𝛿 + 𝜋(𝑒𝑖
∗𝑃 )𝛾).   Hence, a sufficient condition for the consultant to switch 

employment is 𝑤 − 𝑡 = (𝐼 − 1)(𝜑 𝐼⁄ + 𝛿 + 𝜋(𝑒𝑖
𝑃∗ )𝛾) > 𝑓(𝑒𝑖

𝑃∗ ). That is, her net salary is higher 

than the value of her production. 

 
11 The intuition behind this result is that while consultants’ utility decreases due to an increased tax burden, a GP’s 

disposal income decreases both because additional GPs raise the tax burden, and because the GP’s remuneration 

decreases (if the GP is not paid only a fixed salary). If the GP is remunerated with a fixed salary, the result goes through 

since more GPs decreases a GP’s altruistic utility.  
12 Since the cost of practice quality is independent of the number of GPs, we ignore this cost when deriving the 

conditions.  
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Only in the non-generic case will it be optimal for the GP to exert an effort level that results 

in the same effort cost as when she produces the consumption good b. In the general case, she 

chooses either zero effort, or the effort level that solves the GP’s first-order condition (given in 

(4)). The next equation gives the condition for the GP to exert zero effort.  

 

𝑢((𝐼 − 1)(𝜑 + 𝛿 + 𝜋(0)𝛾) − 𝑢((𝐼 − 1)(𝜑 + 𝛿 + 𝜋(𝑒𝑖
∗𝐷)𝛾) − 𝑐(0) + 𝑐(𝑒𝑖

∗𝐷) + 𝛼𝑖𝐼(𝜋(0) − 𝜋(𝑒𝑖
∗𝐷) > 0  (14) 

 

Suppose there is no FFS (𝛾 = 0). Then the two first parts cancel each other out, and we are 

left with 𝑐(𝑒𝑖
∗𝐷) + 𝛼𝑖𝐼(𝜋(0) − 𝜋(𝑒𝑖

∗𝐷) > 0. Obviously, this is positive for small 𝛼. Hence, 

individuals with little concerns for patients’ benefit, who considers becoming a GP in a system 

with no FFS, will shirk (no effort). 

We do however believe that (at least) the most altruistic GP finds it optimal to provide a 

positive effort level independent of the remuneration system she faces. That is, she will choose a 

positive effort level also when the remuneration system does not contain an FFS. We thus impose 

the condition that the benefits related to altruism outweighs the cost of effort for the most 

altruistic GP, i.e., the GP with 𝛼 ≅ 1. 𝑐(𝑒𝑖
∗𝐷) ≤ (𝜋(𝑒𝑖

∗𝐷) − 𝜋(0)) 𝐼.  

Consider now the case where everybody works as GPs. In this case, I=d; and a GP’s net 

income is given by 𝑤𝑖 − 𝑡𝑖 = 𝛾(𝜋(𝑒𝑖) − 𝜋̅(𝑒)). Obviously, all GPs that see less patients than the 

average, will receive a negative disposal income, i.e., 𝜋(𝑒𝑖) − 𝜋̅(𝑒) < 0. Since a GP’s effort is 

(weakly) increasing in 𝛼, the GP with the lowest altruism exerts the least effort. Hence, this cannot 

be an equilibrium for this GP with no altruism since we have assumed that a private consultant’s 

optimal effort is sufficiently high to cover the lump-sum tax, i.e., 𝑓(𝑒𝑖
∗𝑃 ) > 𝜑 + 𝛿 + 𝛾𝜋̅(𝑒). 

The following proposition sums up our results.  

 

Proposition 1.  

Suppose (𝐼 − 1) (𝜑 𝐼⁄ + 𝛿 + 𝛾𝜋(𝑒𝑖
∗𝑃)) > 𝑓(𝑒𝑖

∗𝑃) > 𝜑 + 𝛿 + 𝛾𝜋̅(𝑒),  and 𝑐(𝑒𝑖
∗𝐷) ≤

(𝜋(𝑒𝑖
∗𝐷) − 𝜋(0)) 𝐼. Then  

1. Both consultants and GPs are active in the corresponding Nash equilibrium.  

2. Since 𝜕∆𝑈(𝛼𝑖) 𝜕𝛼𝑖⁄ = (𝐼 𝑑)⁄ 𝜋(𝑒𝑖
∗𝐷) ≥ 0, and the difference in maximal utilities is 

decreasing in the number of GPs, the Nash equilibrium is unique, and there exist an 𝛼̂ ∈
[0,1) such that  ∆𝑈(𝛼𝑖) < 0 (> 0) for  𝛼𝑖 ∈ [0, 𝛼̂) (𝛼̂, 1).  

3. The most altruistic GP exerts a positive effort level.  

 

We now investigate how the proposed governmental policies affect the attractiveness of 

being a GP. The criterion of becoming a GP is that the value function of individual’s maximization 

problem, i.e., the difference in the maximal utilities (12) is positive. Here, 𝑒𝑖
𝐷∗ =

𝑒𝑖
𝐷∗( 𝛾, 𝛿, 𝜑, 𝜃, 𝛽, 𝛼𝑖) is the utility maximizing effort for a GP with altruism 𝛼𝑖 implicitly defined 

for a given set of policy parameters by the first-order condition (4). Differentiation of ∆𝑈(𝛼𝑖) 

(equation (12)) with respect to the policy parameters, where 𝜕𝑒𝑖
∗𝐷 𝜕𝜗⁄ , 𝜗 = ( 𝛾, 𝛿, 𝜑, 𝜃, 𝛽) is 

implicitly given by (7)-(11), gives the following proposition, assuming an interior solution.  
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Proposition 2.  

1. 𝜕∆𝑈 𝜕𝛽⁄ = −𝐶𝛽(𝑒𝑖
∗𝐷 , 𝛽) < 0 and 𝜕∆𝑈 𝜕𝜃⁄ = 𝑢𝑏(𝛾((𝐼 − 1) 𝑑)⁄ 𝜋𝜃(𝑒𝑖

∗𝐷 , 𝜃) −
𝐾′(𝜃) 𝐼⁄ ) + (𝛼𝑖𝐼 𝑑)⁄ 𝜋𝜃(𝑒𝑖

∗𝐷 , 𝜃) is indeterminate. Becoming a GP is strictly more 

attractive when the working conditions (𝛽) improves, but the effect of the quality of the 

practice (𝜃) is indeterminate. 

2.  𝜕∆𝑈 𝜕𝜑⁄ = 𝑢𝑏(∙)((𝐼 − 𝑑) 𝐼)⁄ > 0, 𝜕∆𝑈 𝜕𝛿⁄ = 𝑢𝑏(∙)((𝐼 − 1) 𝐼)⁄ > 0 𝑎𝑛𝑑 𝜕∆𝑈 𝜕𝛾⁄  =
𝑢𝑏((𝐼 𝑑)⁄ 𝜋(𝑒𝑖) − 𝜋(𝑒̅)) is indeterminate. An increase in the GP’s salary or the 

capitation raises the attractiveness of becoming a GP, while an increase in the FFS has 

an indeterminate effect.  

 

Proof:  

We only provide the proof of the last statement of ii). The other statements can be proved similarly. 

By differentiating ∆𝑈(𝛼𝑖)  wrt. 𝛾 we obtain:  

 
𝜕∆𝑈(𝛼𝑖)

𝜕𝛾
= 𝑢𝑏 (

𝐼

𝑑
𝜋(𝑒𝑖) − 𝜋̅(𝑒)) + (𝑢𝑏(𝑏𝑖)

𝛾(𝐼 − 1)

𝑑
𝜋𝑒 +

𝛼𝑖𝐼

𝑑
𝜋𝑒 − 𝑐𝑒)

𝜕𝑒𝑖
∗𝐷

𝜕𝛾
  

 

Notice that the last parenthesis is zero as it corresponds to the first-order condition. Hence,  

𝜕∆𝑈(𝛼𝑖) 𝜕𝛾⁄ = 𝑢𝑏((𝐼 𝑑)⁄ 𝜋(𝑒𝑖) − 𝜋̅(𝑒)) > 0 (< 0) depending on the sign of the first parenthesis. 

From Proposition 2 it follows that most of the policy parameters have the expected effect, 

i.e., a more generous remuneration and improvements in the working conditions make it more 

attractive to work as a GP. Moreover, the positive relationship between becoming a GP and altruism 

ensures that increases in remuneration attracts the most motivated individuals to enter the 

profession first. However, when it comes to the FFS, the effect can still be indeterminate as it 

depends on how high effort a GP exerts relative to the average effort level of GPs. If a GP exerts a 

low level of effort relative to the other GPs, few patients visit her. If this were the case, an increase 

in the FFS might result in a decrease in the GP’s disposal income as the (negative) effect of the tax 

increase outweighs the increase in gross income. Because FFS is contingent on effort in our model, 

this secures that new recruitments provide high levels of effort. Interestingly, this is the opposite 

of what the model predicted for choice of effort; individuals who continue working as GPs are 

induced to work harder – if not, they lose money. 

Similarly, the effect of improved practice quality is indeterminate. It depends on changes 

in a GPs disposable income, their valuation of it, in addition to any altruistic gains of attracting 

more patients. Specifically, we see that when the GP’s remuneration does not contain FFS 

elements, then only highly altruistic individuals may find it more attractive to become GPs when 

the practice quality is improved. The non-altruistic GPs will be worse off since their net income is 

reduced through higher taxes, resulting in exit from the profession.  

3 Discussion 

Many countries have challenges with sustaining an adequate level of GP service provision and have 

implemented several policies to that end. The predictions of our model show that while all policies 

discussed in this paper can have positive effects, ill-defined objectives can have unintended 

consequences for the sustainability of GP schemes. 

Our findings suggest that only the most motivated individuals choose to become GPs; they 

are encouraged by the altruistic benefit from treating patients. This also induces them to provide 
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positive effort, which is reinforced if FFS is (part of) the remuneration scheme. Not surprisingly, 

we see that improved working conditions increases utility, and thereby recruitment. This means 

that reduction in administration (as seen in Norway), better coordination of services (as seen in 

Sweden) or removal of undesirable responsibilities through task shifting (as seen in Finland and 

Sweden) most likely will have positive effects on attracting new GPs. This would also generally 

be the case for policies that increase remuneration. 

Depending on the preferences of the individual, remuneration schemes can have an effect 

beyond income. For example, the uncertain nature of activity-based remuneration schemes can be 

a negative attribute for some – especially younger GPs (Abelsen and Olsen, 2012). This suggests 

that income guarantees positively affect working conditions. On the other hand, a heavy focus on 

extrinsic rewards (like FFS) can have the opposite effect among some people, crowding out 

intrinsic motivation (Deci, 1971). However, there are also studies showing that activity-based 

contracts can be desirable from an equity perspective, in that people feel like being treated fairly 

(Clark and Oswald, 1996). These conflicting outcomes are reflected in the form of the ambiguous 

effect of FFS in our model. One explanation might be heterogeneous preferences depending on the 

stage of your career; Holte et al. (2015) shows that older GPs have a higher preference for FFS 

compared to younger and female GPs, suggesting that the income effect dominates. 

An important reason for using FFS is that it induces effort for those who are not sufficiently 

motivated. While we do see this prediction in our model for GPs with below-than-average effort – 

which could be the target group of the policy maker, we also see that the same group are deterred 

from becoming GPs altogether. The intuition behind this finding is that if you find yourself in a job 

that you are not very motivated to do, you will either quit or need strong inducements to work hard. 

This may also be why the average age of GPs quitting their job has decreased (Norwegian Ministry 

of Health and Care Services, 2020); assuming that switching costs increases with age (Hyatt and 

Spletzer, 2016), an older GP will respond by working harder, while a younger GP will choose to 

quit the profession altogether. 

Like with FFS, differing preferences for leisure makes the effect of practice quality on effort 

ambiguous. For low-income earners, we would expect that the income effect dominates, leading 

them to capitalize on its complementarity on effort. Interestingly, this income effect is only present 

when the remuneration scheme includes an FFS component where effort is rewarded, suggesting 

that such GPs would be early adopters of practice quality measures (i.e. technology) that attracts 

patient demand (Jha et al., 2008). 

The above findings have important policy implications. First, attracting altruistically 

motivated GPs is often less costly than inducing effort amongst those who are not. As shown by 

Brekke and Nyborg (2010) an intrinsically motivated person needs less external inducement for a 

given level of effort. Second, one should try to identify those who appreciate existing working 

conditions before changing them. Third, for negligible tax increases of an investment in practice 

quality, we would see a positive effect on recruitment; either because it helps new entrants attract 

patients, or because it allows them to reduce their burden of work. Fourth, while both utility and 

effort are monotonically increasing with improved working conditions, changes to remuneration 

schemes have either ambiguous or opposing effects. Since this ambiguity often results from 

heterogeneous preferences, one could perceivably solve the problem of heterogeneity in 

preferences by offering different contracts to different GPs. 

Our model has provided a theoretical framework for understanding the effects of policies 

on increasing supply of GP services, but there are some limitations. We have assumed that all 

individuals are qualified to work as doctors. Hence, reforms targeting medical education are not 
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explicitly included. While this is a limitation, this could be analyzed through working conditions 

by making students more positively predisposed to the attributes of the profession that are 

otherwise seen as inferior by others (i.e., rurality) (Aaraas et al., 2015). Moreover, the assumption 

of no transaction costs of entering general practice is a simplification given that some countries 

require a specialization. While this would require extra effort from the doctor, GPs would still be 

exposed to the same payment mechanisms. Additionally, the specialization requirement can be 

waived for locums who have not set up their own practice (Norwegian Directorate of Health, 2017). 

Another criticism relates to that the attributes of alternative employment for the non-GPs 

may defy assumptions of our model with regards to remuneration and altruism. For remuneration, 

we would argue that the mixed payment system for GPs is unique compared to other professions 

and the associated effects hold independent of altruism. Moreover, a GP considering switching jobs 

will only do so if she believes the associated wage adequately reflects her expected marginal 

productivity in the new job, and that overtime work is paid according to expected marginal 

productivity. Equally, an employer will set the wage according to his/her expectation of the 

worker’s productivity. This means that former GPs will be paid according to the value of their 

services in their new professions as e.g., health bureaucrats, doctors in private practice, academics, 

or hospital doctors. Similar arguments hold for candidates at the end of the medical university 

education in her choice say between becoming a hospital doctor (paid by a fixed wage) or becoming 

a GP. 

An alternative employment may involve patient care and therefore involve an altruistic 

benefit, which is not explicitly included in our model. However, studies have shown that people 

who choose general practice have higher rates of altruism than for other specialties (Deci, 1971, 

Borges and Savickas, 2002; Mullola et al., 2018), lending support for differences in utility 

increasing in altruism. Moreover, a doctor may find it easier to capitalize or altruistic preferences 

as a GP because she can affect patient demand. Our altruistic parameter could thus be interpreted 

as the extra utility GPs get additional to alternative employment involving patient care, e.g. as a 

hospital doctor. Lastly, our model assumptions imply that GPs have an equal number of patients 

on their list. While this is a simplification, we believe that a non-GP wanting to enter general 

practice would expect a list equal to the average length. Moreover, the sustained GP deficit and 

prolonged working hours for the active workforce, suggests that new GPs would cater to unmet 

patient demand rather than compete for patients.   
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5. Appendix  

Table 1: Overview of selected reforms and policy measures, 2010-2020 

Type of policy 

measure 
Denmark Finland Iceland Norway Sweden 

Remuneration 

Differentiated capitation fees 

(i.e. severity-based)a  

 

DKK 1500 compensation per 

patient for deficit (compared 

with target list length)c 

FFS and capitation 

introduced in addition to 

basic salary for subset of GPsg 

Incentive payments as a 

bonus-supplement for extra 

efforth 

Proposed policies on income 

guarantees up to a 500 

patient listf 

Differentiated capitation, with 

lower capitation when list size 

> 1000f  

Expansion of salaried 

positions for new graduates 

(ALIS)f 

Locums are generally offered 

higher salariesg 

Working 

conditions 

Earmarked funding to 

incentivise establishment of 

group practicesa 

 

Older GPs have been relieved 

of the requirement to work in 

the emergency ward. They’re 

also provided an incentive 

payment after turning 62 

years to stay in the jobb 

Policies implemented to 

reduce demand for GP 

services through task 

shiftingb  

Post graduate studies for 

advanced nurses introduced, 

including to induce task 

shiftingh 

Removal administrative 

tasks, including through task 

shifting and use of ITf 

The reform 

“Profesjonsmilliarden” seeks 

to induce task shiftingi 

 

Better coordination and 

clarification of roles between 

primary and specialist care to 

reduce stress among GPs j 

 

Practice 

quality 

Proposed to renovate/ 

improve GP offices used for 

traininga 

 

GP offices subsidized to to be 

accredited in accordance with 

the Danish Quality Modela 

IT system Apotti launched in 

2018, enabling information 

sharing and consultations 

between practitioners and 

patients in selected regions d 

 

Proposed to improve 

specialist training k 

Electronic health systems put 

in place to enable electronic 

communication between 

patients and GPs and data-

sharing across primary and 

specialist careel 

Online platform established 

and e-consultation enabled for 

GP-practicesm 

 

Specialist requirement to 

become GPn 

Investments in effort to reduce 

waiting time for primary 

care. o 

 

Recommended that the 

government subsidizes 

specialization for GPsg 

Source: a: (The Danish Ministry of Health, 2018)  b: (OECD, 2016) c: (Lafortune, 2016) d: (Keskimäki et al., 2019) e: (Sigurgeirsdóttir 

Sigurbjörg  Maresso Anna, 2014) f: (Norwegian Ministry of Health and Care Services, 2020) g:(Vårdanalys, 2018:5) h: (National Audit Office, 2017) 

i:(The National Board of Health and Welfare, 2018)  j:(SOU, 2018:39) k: (Finnish Ministry of Social Affairs and Health, 2016) l: (Icelandic Directory of 

Health, 2016) m: (Zanaboni and Fagerlund, 2020) n: (Norwegian Directorate of Health, 2017) o: (Government proposition, 2019:164) 


