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  Chapter 1 

14 

 
Health workforce planning is not only a way to control cyclical variations in the total 
health workforce, but also to control the fluctuations in student intake in health 
professional training. These fluctuations  can be an ad-hoc reaction to signs of under- 
and oversupply in the health workforce and can create adjustment problems for 
medical schools (1). 
 
The art of workforce planning is therefore to anticipate on current and future 
developments in both the supply and the demand side of the health care system and 
doing this in the most accurate and flexible way, by also taking into account the 
interests of multiple health care stakeholders. Anticipating on developments that 
could influence demand or supply is a challenge in the health care sector, because the 
size, complexity and composition of the health workforce are influenced by many 
different societal, political and technological developments. Hence, workforce planning 
is not an isolated technical exercise; it is important to understand which developments 
influence health care supply and demand and how future trends will develop in a 
broader perspective. Health workforce planning should be sensitive to the different 
developments that influence health care supply and demand, and their match or 
interaction. In the next section, examples of such developments are discussed. In the 
discussion section of this thesis is discussed which additional developments and factors 
are potentially affecting supply and demand in health care. 
 
Taking recent developments into account 
In recent years, health care systems and the health workforce are challenged by 
multiple developments in the health care system. These developments, as well as tight 
budget constraints caused by the financial crisis that started in 2008, made 
appropriate and efficient health workforce planning more important than ever (1,3,6). 
Below, we elaborate on new developments that will make planning the health 
workforce complicated from both the supply side and the demand side perspective of 
workforce planning. This implies that the system of health workforce planning needs 
regular adaptation to new developments and changing structures. 
 
The supply side of the health care system is getting more complicated to measure and 
to model, due to several developments in, among others, substitution and task 
distribution and specialization. Within most primary care and medical specialties, new 
professions have emerged. Furthermore, organizational developments and changes in 
working hours, roles, contracts and retirement patterns  led to fundamental changes in 
the structure of the health workforce (1,3,7,33-36).  
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Health workforce projection models supporting health workforce planning  
It can be expected that an increasing number of countries will apply health workforce 
planning to cope with their health system challenges, as were stated above, taking into 
account the attention there is for health workforce planning in the European Union. 
Health workforce planning is often supported by one of several types of health 
workforce projection models. The models are mostly used to provide guidance for 
policy decisions on entry into health professional training, but also to assess the impact 
of possible re-organizations in the health workforce to better respond to changing 
health care needs, according to several international studies (1,6, 31). 
 
Recently, Matrix Insight (6) conducted a study that was aimed at identifying EU level 
actions that could support the Member States in assessing, forecasting and planning 
their health workforce needs. It also provided an overview of health workforce 
planning in the European Union. From this study it was concluded that thirteen out of 
34 European countries engage in model-based workforce planning, all of which use 
some form of supply-side projections to plan the health workforce, and some countries 
extended their models with demand projections. Another study, by Ono et al. (1) 
reviewed the primary characteristics and projection results from 26 health workforce 
projection models in 18 OECD countries. This review has identified interesting 
developments in those health workforce projection models, although many models 
continue to be based on a fairly traditional approach by focusing mainly on 
demographic developments. In many countries, the scope of health workforce 
planning models could be broadened by taken into account several other factors that 
may affect the future supply and demand of the health workforce, such as retirement 
patterns or unmet demand for care. In the Handbook on Health Workforce Planning 
Methodologies across EU countries (31) is demonstrated how health workforce 
planning is used in several EU countries and it shows that planning the health 
workforce is feasible and adds value in those countries. The Handbook is intended to 
inform people from different backgrounds: policy makers, public officials and 
researchers about best practices regarding health workforce planning in de EU. 
Physician workforce planning in the Netherlands is included in the Handbook as one of 
the best practices in Europe. 
 
It has been noted earlier that among the fundamental requirements for health 
workforce planning based on workforce projections, is accurate and comprehensive 
information on the actual number of health care professionals (47). Data on a variety 
of topics is necessary for accurate workforce planning and projecting the workforce of 
health professionals. This was confirmed by the Matrix Insight study (6). Many 
countries  share concerns about data availability on the health workforce and have 
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argued that the lack of data represents one of the main obstacles to effective health 
workforce planning. Data availability is crucial to model the health workforce  using 
full-time equivalent (or whole-time-equivalent) data and data on the outflow of health 
professionals. Countries differ in their data infrastructure and administration systems 
for health professionals, and it is not always clear how much (historical) data is 
required and available to construct adequate projections based on trends. 
 
Evaluating health workforce projections and their policy effect 
While there are diverse types of health workforce planning and models, little is known 
so far about the success of health workforce planning and the position of health 
workforce projections and planning in general health services policy. This lack of 
information about the performance of health workforce planning and policy implies 
that existing shortcomings and room for improvement are difficult to identify (6). So 
for the further development of workforce projections and workforce planning in 
rapidly changing health care systems, it is important to evaluate workforce projections 
and their techniques (48), as well as investigating the policy value of the projections. 
 
These subjects are discussed in this thesis from a health systems perspective, rather 
than from an economic labour market perspective. A main reason is the highly 
regulated nature of the Dutch health care system in general and health workforce 
planning in particular. Focus is directed to the Dutch health workforce planning system 
and the model used for physicians and its position in the Dutch system of health 
workforce planning which has informed training policy for physicians since 2000. New 
policy applications of this model are explored. 
 
During the last decade, several studies were conducted by Dutch organizations in 
which the methods of labour market forecasting models have been investigated, 
including a number of studies specifically investigating the Dutch model for physician 
workforce planning (49-51). These studies focused on the methodological plausibility 
of the model in a macro-economic context. In the discussion section of this thesis, the 
recommendations of these studies are reconsidered. The recommendations focus on 
improving the demand-side of the model and taken macro-economic developments 
into account.  We will elaborate on one specific point of the discussion that concerns 
the monodisciplinary level of health workforce planning. There is a growing need for 
multidisciplinary health workforce planning that is based on skill mixes, and includes 
substitution between different professions, between secondary and primary care or 
between different specialists. 
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In this thesis we focus on the white spot in evaluating the policy value of health 
workforce planning in the Netherlands from a health system perspective. So it is 
essentially applied research, ultimately meant to improve the Dutch health care 
planning model. It is not a theoretical, econometric analysis. For this, we are referring 
to the above-mentioned publications.  The uncertainty inherent to projection exercises 
makes it important to monitor the accuracy of the projections and their techniques, 
because this uncertainty affects policy informed by these projections. Studying this 
accuracy is one of the key goals of this research, including the methodology and data 
sources that need continuous updating to make the workforce projections as accurate 
as possible (1). Besides ensuring the accuracy of the workforce projections, it is also 
important to evaluate the impact of health policies on health labour market structures 
(13). Another key goal of this thesis is thus to understand the impact of health 
workforce policies, by analyzing different policy-relevant scenarios about health care 
supply and demand that can be tested using health workforce projection models, and 
thus explore new policy applications. 
 
These aims and subjects will be further addressed in the next section.  

 

Thesis subject and research questions 
 
The health physician workforce planning model and system in the Netherlands  
The Netherlands is one of the thirteen countries in the EU that engages in model based 
health workforce planning (6). The Dutch health workforce planning model has been 
used since 2000 to advise the government on the intake in physician training and the 
Netherlands has planned medical school intake since 1972. Also, intake for specialist 
medical training has been regulated for years.  
 
The Dutch health workforce planning model calculates the required number of 
physicians in training to advise the government on the adjustment of the annual 
student intake. Student intake is adjusted to balance the supply and demand of health 
professionals in the future (52-55). This health workforce projection model projects 
both supply and demand developments.  
At the supply side, trends are modeled for different cohorts of medical specialist 
applicants, including their return on specialist training and work retention as a medical 
specialist. Furthermore, trends in working hours of medical professionals are modeled, 
including their timing of retirement and the entrance of medical professionals from 
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other countries. Many sub-studies are performed to collect specific data for modeling 
those trends.  
At the demand side of the model , trends in the demand for specific health care 
services are defined and the required capacity related to these trends is projected. 
Demand trends include demographic, epidemiologic and socio-economic 
developments. Furthermore, trends in the care process  are included in the model, 
such as technical developments and developments regarding efficiency and 
substitution between professionals. These trends are based on, for instance, health 
care utilization studies, health insurance statistics and national studies about the 
trends in the health situation of the Dutch population by the National Institute for 
Public Health and the Environment (RIVM), the Netherlands Bureau for Economic 
Policy Analysis (CPB) and the Netherlands Institute for Social Research (SCP). 
While, in practice, this model is used to advise on student intake for medical doctors, 
in theory, it is suitable to project supply and demand of any other health professionals. 
 
As sketched before, the Dutch model is challenged by increasing complexity and 
dynamics of the health workforce. Around 2000, shortages of GPs and many medical 
specialists were reported and widely experienced. The reform of the Dutch health care 
system in 2006 and the financial crisis from 2008 onwards, caused health care demand 
to increase less steeply (45,46). Still, it is expected that for some medical specialties in 
the Netherlands shortages will occur, in particular for physicians for the mentally 
disabled, specialists in elderly care and social medicine specialists (53). A specific case 
is dentistry, as without policy intervention a rapidly growing number of foreign trained 
dentists started working in the Netherlands for the last 5 years, challenging the future 
planning of the Dutch dental workforce (57,58).  
 
Throughout the years, the planning of the health workforce in the Netherlands 
remained an important strategy of the Dutch government. As stated above, much is 
unknown about the performance of health workforce planning models. Studying the 
Dutch health workforce planning model and system for physicians will provide good 
opportunities to actually fill this gap in research and investigate the policy value of this 
model in the Netherlands. 
 
In this thesis, we study the Dutch health workforce planning model and its history from 
a health systems and policy perspective. The focus lies on projecting and planning the 
primary health care workforce in the Netherlands. A main reason is that professionals 
like general practitioners and dentists are gatekeepers of the Dutch health care 
system. 
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This thesis addresses four main subjects and seven research questions to investigate 
the application of the Dutch health workforce projection model and Dutch health 
workforce planning policy. 
 
I. The Dutch health workforce planning model and system and its background 
The first subject is the Dutch health workforce planning model and system and the 
historical development of Dutch health workforce planning for physicians. The first and 
second research question are of descriptive nature: 
 
1. How does the Dutch health workforce planning model work and how does it 

support the health workforce planning system for physicians in the Netherlands?  
2. How did Dutch health workforce planning for physicians historically develop?  
 
The first research question is answered by doing a case study of the Dutch model for 
workforce planning, including the subsequent process of policy discussion with 
stakeholders. Data on Dutch GPs (from the NIVEL GP database) is used to illustrate the 
calculations.  
 
To answer the second question, the history of health workforce planning for Dutch 
general practitioners is described, based on policy documents and white papers. 
 
II. The accuracy and impact of Dutch health workforce planning and projections 
As was mentioned in the background section of this chapter, health workforce 
projections, such as those used in Dutch health workforce planning, require accurate 
and comprehensive information on stocks and flows of human resources for health (6). 
Furthermore, the impact of health workforce planning on decision making/policy 
making and the impact on the health workforce and health care system are not always 
evident.  
 
According to Ono et al. (1), several criteria can be used to assess the quality and 
impact of health workforce planning models. The criteria that are mostly used are, 
first, reviewing the actual use and impact of the health workforce model in policy 
decision-making, and, second, testing the accuracy of the models in helping to achieve 
their primary objective; ensuring a proper balance between supply and demand of 
different health professionals. 
Ono et al. (1) identify at least three criteria or subjects for evaluating health workforce 
projection models. Firstly, the  content, underlying concept of the model and variables 
that are included in the model are important evaluation criteria. Secondly, the 
performance and accuracy of the model should be evaluated according to Ono et al. 
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However, it is plausible that implemented health policy measures will influences the 
developments of supply and demand. It is thus an interesting exercise to take health 
policy measures explicitly into account in modeling the health workforce 
developments. It seems useful to investigate the consequences of health policies, both 
before and after the implementation of policy measures, to assess their impact on the 
health workforce. 
 
In this thesis, the capability of the Dutch health workforce planning model to evaluate 
policy measures (ex-ante and ex-post) will be tested. If the model can be used to 
conduct such evaluations, the feasibility of policy measures or particular norms that 
exist can be tested by doing evaluations like this.  
 
The seventh question of this thesis therefore addresses the policy evaluating role of 
the projection model: 
 
7. How can health workforce policy measures be evaluated by using the Dutch 

projection model?  
 
To answer this last research question two different evaluations will be executed, using 
the Dutch health workforce planning model. One of the evaluations will be an ex-post 
counterfactual analysis to study the impact of health workforce policy on GP density. 
The other evaluation will be an ex-ante evaluation using the Dutch health workforce 
planning model to test the future consequences of oral health workforce policy that 
has been implemented quite recently.  

 
 
Outline of this thesis 
 
The results of the thesis are presented in chapter 2 through chapter 6. The chapters 
are separate articles and can be read independently of each other. As a consequence, 
the content of the chapters shows some overlap. In table 1, the chapters are 
schematically presented.  
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Table 1  Research questions and methods applied in the chapters of this thesis  
 
Research question Chapter Method 
1. How does the Dutch health 

workforce planning model work 
and how does it support the health 
workforce planning system for 
physicians in the Netherlands?  

 

2 Case study illustrated with Dutch GP 
data 

2. How did Dutch health workforce 
planning for physicians historically 
develop?  

3 Narrative literature review based on 
policy documents and white papers 

3. What was the impact of Dutch 
general practitioner workforce 
planning policy on the general 
practitioner workforce in the 
Netherlands, before and after the 
introduction of the health 
workforce planning model? 

 

2 & 3 Comparing historical data, using six 
criteria for evaluating policy models; 
ex-post counterfactual analysis 

4. What is the projecting accuracy of 
the Dutch general practitioner 
workforce projections? 

 
 With the following hypotheses:  
1. The longer the projections, the 

lower the accuracy of the Dutch GP 
workforce projection model is. 

 
2. The shorter the base period, the 

lower the accuracy of the Dutch GP 
workforce projection model is 
because short base periods could 
be influenced by fluctuating data. 

 
 
3. The accuracy of the Dutch GP 

workforce projection model will be 
highest when the lengths of the 
base period and the projection 
horizon are similar. Hypothesis 3 is 
not dependent on hypotheses 1 
and 2. 

 

4 Backtesting the model  

5. How can the Dutch health 
workforce planning model take 
changing retirement patterns into 
account? 

 

5 Retrospective survey, comparing 
means in two time periods 
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6. How can the Dutch health 
workforce planning model be 
adapted to developments 
regarding task reallocation in the 
health care sector? 

 

6 Development of a software tool 

7. How can health workforce policy 
measures be evaluated by using 
the Dutch projection model?  

 

3 & 6 Ex-post counterfactual analysis; ex-
ante evaluation 
 

 
 
The first research question, about the working of the Dutch health workforce planning 
model and system for physicians, is answered in chapter 2 of the thesis. Chapter 2 
explains the operation of the Dutch workforce planning model, as well as the 
subsequent stakeholder decision-making process. The Dutch general practitioner 
workforce is used as an example to explain the Dutch health workforce planning 
system.  
Research question two, about the historical development of health workforce planning 
in the Netherlands is discussed in chapter 3, in which the historical evolution of GP 
training policy from the 1970s onwards is discussed.  
 
In chapter 2 and 3, the third research question, regarding the impact of GP workforce 
policy on the GP workforce, is answered. In chapter 2, a tentative evaluation of ten 
years of Dutch health workforce planning for physicians is done, by using several 
indicators for labour market balance in the health workforce, and by using six criteria 
to evaluate models that are designed for policy objectives (Don & Verbruggen, 2006). 
Chapter 3 concerns an ex-post evaluation of 40 years of GP training policy and its 
influence on GP density, both before and after the introduction of the Dutch health 
workforce planning model.  
It elaborates on the development and history of GP training policy and the Dutch 
health workforce planning model and the relation with Dutch GP density.  
Chapter 4 deals with the fourth research question: regarding the accuracy of general 
practitioner workforce projections. The projection accuracy is back tested in this 
chapter by comparing a posteriori GP workforce projections and observed GP 
workforce number in several years. The accuracy is tested for different base period 
lengths and projection horizon lengths. 
 
Chapter 5 and 6 focus on two strategies to improve the current health planning model 
for physicians.  Chapter 5 answers the ability of the Dutch health workforce planning 
model to take changing retirement patterns into account (research question five). 
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care team. From task shifting to cooperation.]. Tijdschr voor mondhygiene [Journal oral 
Hygiene] 2013.  

70. Cörvers F, Heijke H: Forecasting the labour market by occupation and education: Some key 
issues, Working Paper, Research Centre for Education and the Labour Market, ROA-W-
2004/4E, Maastricht; 2014.
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Element Data source 
17 Difference between available and required 

supply 
Calculation using 7 & 16 

18 Required number of HPs in training Calculation using 17 
20 Sociocultural developments Expert estimations, and empirical data if 

available 
21 Change of working hours per FTE Expert estimations, and empirical data if 

available 
22 Technical developments regarding the 

profession 
Expert estimations, and empirical data if 
available 

23 Developments regarding efficiency Expert estimations, and empirical data if 
available 

24 Developments regarding horizontal 
substitution 

Expert estimations, and empirical data if 
available 

25 Developments regarding vertical substitution Expert estimations, and empirical data if 
available 

FTE: full-time equivalent: HP: health professional. 
 
 
The basic version of the Dutch health workforce planning model is depicted in Figure 1. 
The 18 elements of this basic version will be explained in the following paragraph. This 
workforce planning model can be characterized by several classification frameworks of 
different workforce planning models (17-19). According to these classification 
frameworks, the model used in the Netherlands can best be classified as a demand-
based model, as the planning of the workforce is not only derived from the inflows and 
outflows of health professionals, but also by projecting the future demand for a certain 
occupational group (for example, GPs). 
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this element is a percentage that is based on the number of students that successfully 
finish their training and an estimation of the number of health professionals that are 
still active after a certain period of time (based on past information). 
 
Finally, element 15 represents the future number of health professional FTEs. 
Information on the average percentage of FTE that health professionals work and on 
the FTE percentage they wish to work can be obtained from surveys among a 
representative sample of health professionals. 
 
In Table 4, the calculations of this third step are illustrated using statistics about Dutch 
GPs. Many of the measurement challenges that have been described for the previous 
two steps also apply here. Labour market return on training and immigration can be 
derived from statistics from the Medical Registration Committee. Still, supplementary 
surveys are needed, in particular to monitor the average FTEs health professional wish 
to work in the future. These career estimations are queried by questionnaires, and also 
change within generations, and are therefore associated with certain levels of 
uncertainty. 
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Table 4  Example of step 3 of the baseline model (scenario 0): General Practitioners in 
the Netherlands 

 
Part of model Calculation 
Future available supply For 2019, it has been predicted that the total 

number of GPs available will be 12,246; of 
these, 5,301 will be male and 6,945 will be 
female. It is estimated that male GPs will work 
0.822 FTE and female GPs will work 0.551 FTE 
on average. Using these numbers, the total 
available supply in FTE in 2019 can be 
predicted as 8,187 FTE. 

Developments between 2009 and 2019 This number has been derived from the earlier 
presented estimations: the number of GPs 
available in 2009 and 2019, the outflow and 
inflow of GPs between 2009 and 2019, the 
return on training, labour market return of 
training, and the inflow from abroad (see 
Table 3). 

Future required supply For 2019, it has been predicted that the total 
required supply is 7,807, based on the 
required supply in 2009 (7,365 FTE, including 
unmet demand), the estimated gap between 
supply and demand, and demographic 
developments until 2019 (which will increase 
demand by 6.0%). 

 
 
Step 4: Calculating the gap 
Step 4 is the final step of the model simulations. The difference between the required 
supply and the available supply in the target year constitutes the expected gap 
between supply and demand (element 17). The target of the simulation model is to 
reach equilibrium by adjusting the future number of health professionals in training 
(element 18). See Table 5 for the illustration using Dutch GPs. 
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Figure 2   The Dutch simulation model for workforce planning, version including 
scenarios 

 

 
 
 
Scenario 1 
Scenario 1 adds the influence of epidemiological and sociocultural developments to 
the model, as well as developments regarding the profession: technical developments, 
developments in efficiency, and developments regarding horizontal substitution. See 
Table 6 for the illustration. 
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Table 6  Example of the extended model (scenario 1): General Practitioners in the 
Netherlands 

 
Part of model Calculation 
Supply and demand developments It is assumed that demographic developments 

will increase the demand for GPs until 2019 by 
6.0%, epidemiological developments by 3.0%, 
sociocultural developments by 5.0%, and 
technical developments by 1.0%; that 
developments regarding efficiency will 
decrease the demand by 2.0%; and that 
developments regarding horizontal 
substitution will increase the demand by 5.0%. 
This leads to the estimation that the required 
supply in 2019 will be equal to 9,056 FTE. 

Difference between supply and demand As seen earlier, the total available supply in 
2019 will be 8,187 FTE; hence, there will be a 
shortage of 869 FTE GPs if Scenario 1 is 
applied. 

Future inflow in training To bridge this gap, the future number of GPs in 
training per year should increase from 614 to 
929. 

 
 
Epidemiological developments (element 19) 
This element represents the changes that take place in the prevalence and incidence of 
diseases, not related to age and gender, which will continue to increase in the case of 
some diseases and decrease in others. Lifestyle factors, for instance, influence the 
incidence of certain diseases. For example, if the percentage of smokers continues to 
decrease, the number of patients with lung cancer, coronary heart disease, stroke, 
chronic bronchitis and emphysema is expected to decline. On the other hand, the 
increasing number of obese people will lead to a rise in the incidence of breast cancer, 
diabetes mellitus and arthritis (14). Health statistics published yearly by Statistics 
Netherlands and the National Institute for Public Health and the Environment are used 
as a source for this element. The actual value of this element is defined as a yearly 
change rate in the demand for a health profession, due to these epidemiological 
developments, between the baseline year and the target year. This percentage is 
estimated by experts based on the sources mentioned above, including their own 
expectations. 
 
Sociocultural developments (element 20) 
Element 20 represents sociocultural developments, such as increasing patient 
empowerment and differences between ethnic groups with respect to their health-
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of these expert groups does not take place via a predetermined route, but has been 
guided and supported intensively by the Advisory Committee on Medical Manpower 
Planning during the last years. For the future, a more structured approach to expert 
consultation will be sought. 
 
Scenario 2 
After scenario 1 was developed, scenario 2 was introduced in Dutch workforce 
planning. This scenario adds the change in working hours per FTE (element 21) to the 
projection of the future demand. This element accounts for the tendency of health 
professionals to work fewer hours (26). This scenario element is not based on the 
labour market behaviour of health professionals but on the system in which they are 
active. During the last few decades, in many sectors of the Dutch labour market there 
has been a growing tendency towards reducing the formal working time (working 
hours-to-FTE ratio), to decrease the strain on the labour market, to increase job 
quality, and to improve the relationship between work and leisure time. Element 21 is 
mainly introduced in the simulation model to incorporate this trend and incorporates 
an estimation of developments that lead to a reduction in working hours, based on the 
desire of the future generation of health professionals entering the labour market, in 
particular the female health professionals (Table 7). Expert groups estimate this 
element as the annual (expected) change in the demand for health professionals, due 
to a structural reduction in working hours. As addressed above, improving the 
reliability of this prediction by experts is a key challenge. 
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Table 7  Example of the extended model (scenario 2): General Practitioners in the 
Netherlands 

 
Part of model Calculation 
Supply and demand developments In Scenario 2, the developments of Scenario 1 

are repeated and in addition experts assume 
that the developments of working hours per 
FTE will neither decrease nor increase the 
demand for GPs for this period. This means 
that the estimated required supply in 2019 will 
be equal to 9,056 FTE (same as in Scenario 1). 
In contrast, as is depicted in Figure 3, for other 
years (2000, 2003, 2006) a certain amount of 
change in working hours per FTE was 
estimated (Scenario 2).  

Difference between supply and demand As we saw earlier, the total available supply in 
2019 will be 8,187 FTE, which means that 
there will be a shortage of 869 FTE GPs if 
Scenario 2 is applied (same as in Scenario 1). 

Future inflow in training To bridge this gap, the future number of GPs 
in training per year should increase from 614 
to 929 (same as in Scenario 1). 

 
 
Scenario 3 
The third and last scenario 3 is based on developments regarding vertical substitution 
(element 25). This element was added to the simulation model in 2006 (27). Vertical 
substitution is the shift of activities between health professionals of different 
professional/educational levels, e.g. shifts between GPs and nurse practitioners. 
Similar to horizontal substitution, information about referrals and task delegation are 
used to measure vertical substitution. Experts are informed by this information to 
estimate the degree to which activities are shifted from one profession to another in 
different domains of health care (Box 6) (25). Expert groups estimate this element in 
terms of the percentage of (expected) annual change in the demand for care for health 
professions, due to vertical substitution. 
The calculations regarding this scenario are illustrated in Table 8 using Dutch GPs. 
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Figure 3  The advised yearly inflow of GPs in training according to different scenarios 
 

 
In brief, the figure shows that the results of the scenarios (the advised number of GPs 
to be trained) mostly increased when adding more developments to the scenarios. An 
exception is the addition of vertical substitution to scenario 3, which leads to a 
decrease in the advised number of GPs to be trained. 
 
The policy decision-making process versus the advice 
Since the foundation of the Advisory Committee on Medical Manpower Planning in 
2000, the outcomes of the simulation model have become the start of a complex 
process of decision-making. Within the Dutch workforce planning system for health 
professionals, the political process of decision-making is an important part (28). The 
inflow numbers advised as a result of the scenarios of the simulation model indicate a 
direction in policy rather than determining the exact number of GPs to be trained, 
because the different outcomes of the scenarios result in differences in the inflow 
advised. 
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When the model simulations, including the different scenarios, have been carried out, 
the draft inflow recommendations are discussed by the plenary platform of the 
Advisory Committee. This platform determines the advice to give to the Ministry 
regarding the yearly inflow in training for health professionals. This advice is 
subsequently discussed with the Ministry of Health, Welfare and Sport. After the 
Ministry and national government have decided on the total budget for the training of 
all (academic) health professionals, this budget steers the numbers that are used to 
advice medical faculties, schools and universities on their annual student enrolment 
number. 
 
The decision-making process is complex because different stakeholders with different 
interests are involved. For example, health insurers are interested in high numbers of 
medical specialists, as a certain level of oversupply can result in competition and thus 
may decrease prices. Educators strive to have stable student numbers because 
teaching capacity is difficult to adjust. Professional organizations often prefer a lower 
number of medical specialists than insurers because they are averse to too much 
competition; however, they do want enough young GPs and specialists to take over 
practices (29). 
 
The policy positions about entry numbers in GP training remain a potential point of 
discussion between stakeholders. Figure 4 depicts what the actual inflow in GP training 
was in 2000, 2004, 2006 and 2009, compared with the advice based on the model 
scenarios. The grey bars represent the advice of the simulation model (taken over by 
the Advisory Committee on Medical Manpower Planning); the different grey-scale lines 
represent the inflow allowed by the Ministry, the potential inflow according to medical 
schools and the Medical Registration Committee, and the realized inflow. As is 
depicted in the figure, the yearly inflow numbers in training preferred by the various 
stakeholders are different from the advice generated by the simulation model and 
theAdvisory Committee. This is particularly the case between 2000 and 2006. Since 
2006, when scenario 3 was implemented in the simulation model, the differences in 
the preferred level of GP training inflow between stakeholders have become smaller. 
In 2006 and 2009, there seems to be a greater tendency for stakeholders (Ministry, 
Registration Committee, training institutions) to agree with the advice generated by 
the simulation model scenarios and the advice of the Advisory Committee. 
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other countries will certainly deviate from the Netherlands at some or many points. 
Future international comparative research needs to be conducted into the possibility 
to adapt the simulation model to these aspects (43). 
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Introduction  
 
Several OECD countries (1) have policies to influence in- and outflow of physicians and 
to control physician density. What is considered an adequate density is based on 
proposed thresholds for workforce-population ratios, or on demand-based 
considerations of the match between supply and demand. In both cases, a particular 
physician density is not likely to emerge spontaneously. Employment in the field of 
health is not a classic labour market due to restricted entry to the workforce through 
licensing, limited training intake and negotiated wages (2). 
 
Physician density is often used as an indicator of labour market balance, i.e. the 
balance between health care supply and demand. In density, demand is usually 
indicated by general population numbers. Supply is indicated by developments in the 
number of physicians and depends on the inflow into the workforce through training 
and immigration and possible settlement policies and the outflow through emigration, 
retirement, death and career changes.  
 
Policy interventions to influence the in- and outflow of healthcare professionals (and 
thus physician density) are aimed at one or more of the following.  
Intervening in basic medical training and/or vocational training intake is the first 
example. Intervening in basic medical training intake is observed as an effective 
measure to limit the size of the total physician workforce (1). Imbalances between 
supply of and demand for specific specialties can, however, occur if vocational training 
intake is not regulated as well. A combination of these measures is frequently deemed 
most efficient.  
Alternatively, interventions can focus on regulating the inflow into the workforce more 
directly, for example, by work permits. However, these measures can cause 
unemployment among newly trained physicians. An additional measure is that 
workforce inflow can be supplemented with physicians from abroad. This inflow is 
difficult to influence.  
The outflow from the physician workforce through emigration, retirement and career 
changes can be subject to policy measures. Policies stimulating the early or late 
retirement of physicians are the most common measure to influence the workforce 
size. 
 
A majority of OECD countries have some sort of numerus clausus for basic physician 
training (1, 3, 4). Countries without a numerus clausus tend to leave medical school 
entry to market forces (or at least to decentralized mechanisms). These different 
approaches partly explain why countries differ in physician density. Figure 1 suggests 
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that the increase in physician density has been much higher in countries that have not 
centrally planned (or only recently started planning) medical school intake (based 
on(1)). Those countries include Austria, Belgium (which introduced the numerus 
clausus policy in 1997), Greece and Switzerland. Countries with a numerus clausus 
policy include Canada, Japan, New Zealand, the United Kingdom and the Netherlands 
(1, 4). To investigate the relevance of this relationship over time, an in-depth study 
focusing on one specific medical profession in one single country is conducted. 
 

Figure 1  Influence of planning and market regimes on physician density in selected 
OECD countries, 1960-2000 (Source: OECD Health data 2013; Online database 
Statistics Netherlands) 

Notes: Data for Austria, Belgium and Japan refers to practicing physicians that provide services 
directly to patients. Data for Greece, New Zealand, Switzerland, UK and Canada refers to 
professionally active physicians including practicing physicians and other physicians for whom 
their medical education is a prerequisite for the execution of the job. 
Break in time series for Belgium: Data from 1999: Number of physicians with a minimal volume 
of patient contacts; Data up to 1998: Number of physicians who carried out at least one 
reimbursed medical act during the year. 
Data for the Netherlands is extracted from the online database of Statistics Netherlands. Break 
in time series for the Netherlands: Data from 1999: Number of practicing physicians in health 
care, based on registered physicians. Without double counts; Data up to 1999: Data from several 
sources, partly including inactive physicians and with double counts. 
 
 
The Netherlands is one of the countries that has planned medical school intake for a 
number of years. Student intake in vocational training for general practitioners has 
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Figure 2 shows that factual GP density increased between 1970 and 1985. If numerus 
clausus for medical schools and vocational GP training (with a high student intake) had 
not been introduced, counterfactual GP density would have increased 20% more 
during this period. There would have been 2,114 inhabitants per FTE GP on average 
instead of 2,585 in 1985. 
 
 
Figure 2  Effect on GP density of introduction numerus clausus/ one-year GP training 

(observed) compared with no numerus clausus/no GP training 
(counterfactual) 
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Figure 3  Effect on GP density of two-year GP training and a restricted inflow 
(observed) compared with one-year GP training and high inflow 
(counterfactual) 

 
 
Circumstances of the implemented policy measure in 1985-1995 
Professional organizations and several advisory committees believed one year of 
training would not provide GPs with enough experience to fulfil their central role in a 
strengthened primary care sector. They advised the government several times to 
extend the length of GP training and decrease student intake (22, 24-28). The advice to 
decrease student intake was motivated by financial reasons (extension of training had 
to be budget neutral) and by a perceived oversupply of GPs (29). In 1985, the 
government extended GP training and reduced student intake by half (22, 30). 
Additionally, European guidelines regarding the minimal duration of GP training (two 
years) were introduced (22).  
Between 1985 and 1991, the government published white papers regarding workforce 
planning for the health care sector and social services (31-34). These white papers 
argued for the maintenance of the contemporary physician-to-population ratio and 
cost containment seemed to be their focus.  
Between 1985 and 1992, a governmental policy was in force that had the objective of 
improving the distribution of general practice locations (29) by locally regulating the 
number of general practice locations. This policy had an additional effect; it tempered 
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the rapid increase of the GP workforce because not all newly trained GPs were able to 
find a location they desired for their practice. 
 
Difference between factual and counterfactual GP densities in 1990-2000 
In 1994, GP training was extended from two to three years, and the annual student 
intake was gradually expanded from 280 to approximately 400. An evaluation 
committee concluded that two years of GP training was not adequate enough to train 
GPs for their role as gatekeeper (35).  
 
Figure 4 shows that the factual GP density did not increase between 1990 and 1995 
and only minimally between 1995 and 2000. If vocational GP training had not been 
extended with one year and student intake had not been expanded (but remained 280 
per year), counterfactual GP density would have increased 3% more than the factual 
density. There would be 2,317 inhabitants per FTE GP in 2000 instead of 2,397. 
 
 
Figure 4  Effect on GP density of three-year GP training and an expanding inflow 

(observed) compared with two-year GP training and a restricted inflow 
(counterfactual) 
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Figure 5  Effect on GP density of expanding GP training inflow (observed), following 
the advice of the ACMMP, compared with not expanding GP training inflow 
(counterfactual) 

 
Circumstances of the implemented policy measure in 2000-2010 
Between 2000 and 2010, the ACMMP generally advised an increase of GP training 
intake to meet the demand for care in the future, but its advice was not always strictly 
implemented. Until 2005, the recommended student intake (by the ACMMP) was 
substantially higher than the realised intake. Because the GP student intake between 
2000 and 2005 was not much greater than in the preceding period, the difference 
between factual and counterfactual density is not very large. Only after five years did 
the government increase the GP training intake (11).  
 
 

Discussion  
 
Between 1970 and 2010, in the Netherlands, several policy measures regarding GP 
training length and student intake were implemented during four specific periods in 
time. The relationship between these policies and Dutch GP density in these four 
periods was investigated using counterfactual analyses to discover the evolution of GP 
training policy in the Netherlands. The results can be summarised as follows. 
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Appendix I Calculating the counterfactual GP workforce inflow 1979-1985 
 
 
 
counterfactual inflow into the general practitioner workforce = estimated number of 
medical school graduates based on increasing number of university graduates * 0,3 
 
estimated number of medical school graduates based on increasing number of 
university graduates = number of medical school graduates *(1+5-year average % 
increase of university graduates) 
 
% increase of university graduates per year = (number of university graduates in year x 
- number of university graduates in year x-1 ) / number of university graduates in year 
x-1 
 
Given factors: 
-  Number of university graduates (1960-2010) retrieved from Statistics Netherlands 

database 
-  Number of medical school graduates (1960-2010) retrieved from Statistics 

Netherlands database 
-  Approximately 30% of medical school graduates became GP before GP training was 

introduced 
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Abstract 
 
Background Health workforce projections are important instruments to prevent 
imbalances in the health workforce. For both the tenability and further development 
of these projections, it is important to evaluate the accuracy of workforce projections. 
In the Netherlands, health workforce projections have been done since 2000 to 
support health workforce planning. What is the accuracy of the techniques of these 
Dutch general practitioner workforce projections? 
 
Methods We backtested the workforce projection model by comparing the ex-post 
projected number of general practitioners with the observed number of general 
practitioners between 1998 and 2011. Averages of historical data were used for all 
elements except for inflow in training. As the required training inflow is the key result 
of the workforce planning model and has actually determined past adjustments of 
training inflow, the accuracy of the model was backtested using the observed training 
inflow and not an average of historical data to avoid the interference of past policy 
decisions. The accuracy of projections with different lengths of projection horizon and 
base period (on which the projections are based) was tested. 
 
Results The workforce projection model underestimated the number of active Dutch 
general practitioners in most years. The mean absolute percentage errors range from 
1.9% to 14.9%, with the projections being more accurate in more recent years. 
Furthermore, projections with a shorter projection horizon have a higher accuracy 
than those with a longer horizon. Unexpectedly, projections with a shorter base period 
have a higher accuracy than those with a longer base period. 
 
Conclusions According to the results of the present study, forecasting the size of the 
future workforce did not become more difficult between 1998 and 2011, as we 
originally expected. Furthermore, the projections with a short projection horizon and a 
short base period are more accurate than projections with a longer projection horizon 
and base period. We can carefully conclude that health workforce projections can be 
made with data based on relatively short base periods, although detailed data are still 
required to monitor and evaluate the health workforce. 
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gender, age, position, moment of first-time accreditation, etcetera since 1975 
(14,19,24,25). 
 
The question of this article is: what is the accuracy of the current model for Dutch GP 
workforce projections? To answer this question, we will conduct a posteriori 
projections to backtest the current workforce projections and compare the projected 
ex-post number of GPs with the observed number of GPs. In practice, the Dutch GP 
workforce is projected with a base period of 15 years. Long-term data are used to 
prevent base data being influenced by fluctuations. Specifically, we will compare the 
accuracy of projections based on 15-year base periods and based on 5- or 10-year base 
periods to investigate if a shorter base period is as accurate as a 15-year base period. 
 
There is no standard for workforce projection horizon lengths, but in European 
countries, a 10-year projection horizon is common (26,27). In the Netherlands, it is 
common to make projections with horizons of 10 and 15 years, because of the 
relatively long period of physician training. Furthermore, it takes one or two whole 
years to adjust the inflow in training, because of the decision-making process (20). The 
accuracy of different lengths of projection horizons is tested. 
 
There is extensive literature available on the accuracy of population projections. In 
many of these studies, the projection horizon and base period are addressed. Based on 
these studies, we expect that the accuracy of the GP workforce projections is 
influenced by the lengths of the projection horizon (11,22,28-30), base period (22,30-
32) and the combination of the two (22,32). The following expectations will be tested 
in this study: 
 
1.  The longer the projections, the lower the accuracy of the Dutch GP workforce 

projection model is. 
 
2.  The shorter the base period, the lower the accuracy of the Dutch GP workforce 

projection model is because short base periods could be influenced by fluctuating 
data. 

 
3.  The accuracy of the Dutch GP workforce projection model will be highest when the 

lengths of the base period and the projection horizon are similar. Hypothesis 3 is 
not dependent on hypotheses 1 and 2. 

 
  


































































































































































































































































































