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The Joint Action Health Workforce Planning and 
Forecasting 
 

The Joint Action on Health Workforce Planning and Forecasting is a three -year programme running 
from April 2013 to June 2016, bringing together partners representing countries , regions, professional 
organisations and Universities from acro ss Europe and beyond. It is supported by the European 
Commission in the framework of the European Action Plan for the Health Workforce, which highlights 
the risk of potential  shortages of health professionals in the near future.  

The main objective of the Joint Action Health Workforce Planning and Forecasting (JA EUHWF) is to 
provide a platform  for collaboration and exchange between partners, to better prepare Europeõs future 
health wo rkforce. The Joint Action aims to  improve the capacity for health workforce planning an d 
forecasting, by supporting  collaboration and exchange between Member States  and by providing state  
of the art knowledge on quantitative and qualitative planning .  

By participating in the Joint Action, competent  national authorities and partners are expected to 
increase their knowledge, improve their planning tools and improve the effectiveness of  workforce 
planning processes. The outcomes of the Joint Action should contribute to the development of  ensuring 
sufficient health professional supply  across Europe and contribute to minimising the gaps between 
population needs and health professionals equipped with  the right skills.  

This document contributes to achieving this aim by providing a qualitative descript ion of the forces and 
factors driving change to the skill s and competences of the health workforce. It aims to contribute to 
the development of assumptions and theoretical understandings used in workforce planning at a macro -
level through the desc ription o f a systemic framework and the drivers of change acting on different 
parts of the system, as well as a consideration of the skills and competence implications.  

Further improvements in workforce planning can be made by joining up our collective understanding 
and assumptions at different levels ð as a minimum at the overall  (macro-) level and for individual 
workforce planning questions - about how workforce systems are likely to adapt and evolve in the 
future.  

This document has been approved by the Executive Board of the Joint Action on Health Workforce 
Planning & Forecasting on 14th April  2016. 
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Executive summary 
 

This report is a future -oriented scan (out to 2035) for drivers of change, their potential implications, 
distribution and an estimation of future needs for the skills and competences of the health workforce 
in the European Union.  Below we describe what this wo rk has found, what it provides and what we 
recommend. 

High level d rivers of change for the future  

¤ The work describes the variables and the relationships within workforce systems, highlighting the 
drivers of change occurring at the population , health care service  and health workforce  levels 
which have a range of skills implications .  

¤ This research is useful for policy makers and workforce planners at the Member State  and EU level 
when considering the future of health workforces and health systems.  

We recommend that :  

1.  Member States, competent national authorities and partners  are aware  of  the implications of 
these driving forces on the workforce  (including the skills implications) . We encourage that this 
information and knowledge is applied  in Member Statesõ national specific contexts with the 
support of workforce planning expertise and knowledge as mapped within the EU Joint Action 
expert network.  

Methods and tools for horizon scanning and multi -professional projections  

¤ The report shares the methods used to conduct horizon scanning and provides tools ð such as a 

system map to understand the dynamic nature of future change .  

We recommend that :  

2.  Member States investigate the develop ment of  qualitative and quantitative workforce planning 

methods as well as multi -professional projections  (within the context of individual member 

states) as part of understanding the implications to the workforce and skills. These investigations 

should effectively inform decision making by linking to appropriate policy decisi ons. 

A workforce research programme to model and investigate the health and care 
workforces of the EU  

¤ There are many notable EU and global health and care initiatives (on technology, eHealth, active 
ageing, frailty , chronic disease including cancer), however there remains a need to better 
understand the workforce implications and the different futures we may face.  

¤ Collaboratively developing our understanding of the questions health systems  and workforce 
planning should address ð future orientated consi derations taking into account uncertainty and the 
level of the system that they relate to - is as important as the ability of future policy makers and 
workforce planners to answer them.  

We recommend that :  
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3.  the EU Commission and Member States consider the r equirement, scope and timeframe of  a 
further  workforce research programme which builds on this horizon scanning. The next stage 
would be to simulate the effects of selected driving forces on workforce skills and competences as 
part of a systems dynamics modelling project at EU level where a range of challenging futures 
would be generated and quantified .  This would  to enhance our collective preparedness for the 
future  as well as better understand areas of workforce mal -distribution, imbalance or risk.  
 

4.  the EU Commission and Member States are aware  of the need to ensure that  this programme of 
work should consider and investigate the health and care  workforces of the EU .  Our health and 
care systems are intertwined;  as are our health and care pathways that patients and service users 
travel.  Therefore a wider scoping of the issues potentially  impacting on t hese workforces, with full 
engagement with the Commission, Member States, social partners, patient representatives and 
carers, is necessary to consider how our health and care systems need to respond to the future 
pressures and future challenges they face and how we may identify common solutions to our shared 
challenges. 

¤ The high-level drivers of change  out to 2035 described by this report are summarised below.  

Populations  Health care services  Health workforce  

¤ Population structure  
¤ Long-term care and 

availability of informal  
carers 

¤ Types and distribution of 
health conditions  

¤ Multimorbidity  
¤ Health inequalities  
¤ Health literacy  
¤ Patient mobilit y 
¤ Patient empowerment  

¤ Health care expenditures  
¤ Health IT and health 

services 
¤ Genomics and precision 

medicine 
¤ Location of care by setting  
¤ Roles and decision rights 
¤ Regulation 

¤ Ageing health workforce  
¤ Multi -professional education 

and adaptation of 
competences 

¤ Health IT and health 
workforce  

¤ Skill mix  
¤ Health workforce mobility  

 

¤ As result of horizon  scanning this work has identified i ncreases in the following areas of skills and 
competence for the future as a result of these driving forces .  Member states and stakeholder 
should take note and seek to better understand what it means for them in their respective health 
systems: 

Populations  ¤ Prevention  ð the ability to ôreduce the instance or incidence of ill health õ 
(CfWI, 2014a). The horizon scanning exercise demonstrated that 
improvements are expected in the understanding of the risk factors which 
affect the development of ill health in specific parts of the population and 
how behavioural and lifestyle factors can be influenced  specifically for 
individuals. The health workforce may therefore have an increasingly targeted 
effect over the primary prevention of ill health.    

¤ Coaching and enabling  ð once people have contact with health workforces for 
conditions that involve levels of self -management then there is expected to be 
an increasing focus on joint planning around the personõs treatment goals. 
This type of ôperson-centred co -ordinated care (National Voices, 2013) 
involves further ôengaging and empowering individualsõ (WHO, 2015) and the 
effective alignment of patient and system goals.   
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Health care 
services  

¤ Information interpretation skills resulting from developments in eHealth may 
increasingly have wide ranging impacts on patients, the workforce and health 
systems (EFN, 2014). 

¤ Use of technology and its adoption as part of care delivery  from a physical 
and remote perspective such as eHealth, surgical robots  and other 
enhancements amending clinical and non -clinical practices.  

¤ An awareness of, and detailed genetic assessment and treatment skills , will 
be an important for the workforces involved in assessment, diagnosis and 
treatment.  The scope of workforces may also expand to new g enetic advisory 
and therapy health professionals as part of multi -disciplinary teams.  

Health 
workforce  

¤ Multi and inter -disciplinary team working  that includes a range of ôdifferent 
professional groups, deliver[ing] higher quality patient care and 
implement[ing] more innovations in patient careõ (Borrill et al, 2013). This has 
the potential to reduce duplication of processes, increase the flow of 
information between workforce groups and reduce ôtherapeutic partitionõ ð 
boundaries between workforce g roups which create additional appointments 
or transactions for the patient (Nancarrow, 2015).  

¤ Regulatory awareness and revalidation skills ð Health care professionals 
working in the EU face differing regulatory and re -certification changes as 
revalidation  becomes more prevalent in Europeõs health systems. 

¤ Systems thinking and workforce planning skills and competence  will be 
areas of increased demand for the future.  The interconnectedness of how 
health systems operate, their complexity and how they interact have 
implications for the achievement of equitable health outcomes (Adam, 2012).  

¤ This work is also communicated as a series of briefs, with their relationship to this deliverable shown 
below: 
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Introduction  
 

Workforce planning in health care generates intelligence and information  about what has happened, 
what is happening and what could happen in workforce systems. This information is typically  displayed 
in supply and demand projections to inform decisions concerning the appropriate allocation of 
resources. These resourcing decisions are usually about the numbers of health workers that should 
begin training in order to ensure that there is a sufficient number to meet the health care needs of 
future populations.  

The information that is produced by workforce planning (and the qualit y of that information) is of 
critical importance to health systems now and in the future. This is because decisions that are made in 
the near -term contribute to the production of the future workforce system and also the future health 
system, of which healt h workers are an essential part.  

However, despite its importance to health systems, health workforce planning has been criticised for 
occurring ôlargely in isolation of, or separately from, matters relating to other aspects of health care 
policy and population healthõ (Birch et al , 2007). It has also been criticised for its reliance on simple 
demographic utilisation models to inform demand  projections  (Tomblin Murphy et al , 2009; Birch et al , 
2003; Scott et al , 2011). As an additional complication for international collaboration, the context 
dependence of models presents challenges when considering workforce planning across EU Member 
States (Kuhlmann et al , 2012).  

To improve this position it is important to acknowledge that, if the models and conceptua l frameworks 
we (as workforce planners) are using are not as reliable or as comprehensive as they can be, or we are 
using tools which arenõt appropriate, then we run the risk of locking ourselves in to future health 
workforce situations which are undesirab le or unsustainable. Failing to update our approaches c ould 
result in mistakenly reproducing the current system and result in a  future which could produce  worse 
outcomes than would otherwise be expected for the health workforce, our health systems and our 
populations.  

Collectively , and as a result of t he risk of locking ourselves in to undesirable futures,  there is a need to 
enhance the resilience  and robustness of our plans to adapt in light of future developments. This report 
describes the macro-level relationships driving change and the context within which the skills and 
competences of the health workforce are located. It is clear from previous Joint Action w ork on the 
future -oriented  methods in use in 2014 (Fellows and Edwards, 2014) that there are a limited number of 
Member States in the European Union who are conducting this type of macro -level and future 
consideration beyond individual workforce groups.  

Therefore, health workforce planning in Europe requires changes in the way that the future is 
considered. Three of these changes are introduced here.  The first change is to ensure that our 
collective ability to think across workforces is enhanced by qualita tive and quantitative approaches and 
models which allow us to think at different levels of scale, from individual workforces to the overall 
national context, and beyond.  

The second change in how we should consider the future concerns the relationship betw een workforce 
planning and uncertainty. Whilst elements of the future are uncertain , the task facing workforce 
planners is to better understand which uncertainties can be reduced by developing our knowledge of 
the relationships driving change .  This includ es the related issue of which uncertainties can't presently 
be reduced by improvements in understanding. The more we understand these types of uncertainty, 
the greater our ability to reliably quantify , project and inform workforce planning decisions. Where  
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uncertainty canõt be reduced, different techniques are required to effectively capture this  in 
workforce planning processes (such as scenario approaches, as described in Fellows and Edwards, 
2014). 

The third change is in how our collective understanding o f the future is developed and applied through 
future collaboration which , we argue, should build on this horizon scanning through  modelling and 
scenario approaches which allow us to explore the risks  and opportunities  in workforce systems across 
a range of plausible futures.  

To develop our knowledge of the drivers of change and the workforce system to which the skills and 
competences of health workforces belong, this report takes a systems thinking 1 approach to horizon 
scanning (CfWI, 2014b) and complements the other WP6 publications and toolkit . A central assumption 
of this horizon scanning approach is that it is necessary to understand both the dynamics of the system 
and the drivers which are causing change in the system . This helps to develop our knowledge and 
anticipation of future developments. Importantly, by considering the dynamics which affect multiple 
workforces through a qualitative discussion of skills and competences, we are building the foundational 
knowledge necessary to develop better models and processes in the future - ones which are capable of 
combining qualitative and quantitative methods, and so benefit from an in -depth understanding and 
numerical comparisons of scale and uncertainty.    

The ability to u nderstand complex adaptive systems such as the dynamics surrounding health 
workforces and health systems may always be limited by practical capacity (of data, resources or 
conceptual understanding). However, these limits should be compared against the risk s of workforce 
planning and policy decisions which are not informed by future considerations , potential system 
failure s and their  associated consequences.  

As health workforces are involved in a wide range of essential activities, such as preventing and 
treating ill -health and caring for populations, we argue that it is prudent to increase the ôfutures 
literacyõ (Miller, 2013) of workforce plann ers at multipl e levels (particularly at workforce -specific 
levels and the macro  or multiple -workforce  level) to better understand the current system and its 
dynamics through techniques such as horizon scanning and simulation methods, to be better able to 
anticipate futu re developments , risks and appropriate interventions.    

All health systems can be affected by shocks and st resses. To ensure that our health systems and 
workforce plans are r esilient we should develop the understanding shared through this work to take 
into account  a range of future  scenarios and the possible impacts to populations, services and the 
workforce. This is where workforce planning can increase its value and contribution to health systems 
resilience now and for the future.    

 

 

Matt Edwards        John Fellows  
EU JA ôHorizon Scanningõ     EU JA ôHorizon Scanningõ  
Work Package 6 Leader      Work Package 6 Content Lead 

  

                                                           
1
 A holistic approach to thinking about and analysing a system, and how the elements in the system interrelate and influence 

each other (CfWI, 2014b). 
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1. Horizon scanning for health workforce planning 
in the EU 
 

Horizon scanning in health workforce planning and forecasting is used to explore and describe the 
factors and forces, and their inter -relationships, in workforce systems. For the Joint Action on Health 
Workforce Planning and Forecasting the aim of this rep ort, and the associated briefing reports, is to 
increase our collective knowledge of the factors and forces which may drive changes in the skills and 
competences required from health workforces over the next 20 years; and to consider the implications 
of th ese changes.  

These driving forces and factors may have similar or divergent effects when considering health 
workforces in the different health systems in the European Union. To deal with this context -specificity 
appropriately, it is necessary to discuss t he level of the analysis in this report.  

There is diversity in the types of health system in the European Union (EU) (see, for example, Böhm et 
al, 2013) and Member States (MS) are responsible for the definition of their health policy, allocation of 
resources and delivery of health services, as expressed in Article 168 on the Treaty of the Functioning 
of the European Union (European Union, 2012). Accordingly, for reports aimed at increasing the 
collective knowledge of workforce planners and policy makers a cross Europe, the level of analysis is 
located primarily at the national level (recognising the limitations of the term ônationalõ as being 
relevant to each MSõs individual division of workforce planning responsibilities).  

In section 4 of this report a sy stem map is described which pertains to this national level and may be 
adapted for use within different health system types and specific contexts. Whilst that is the primary 
level of analysis one must also acknowledge the interconnectedness of different ge ographical (such as 
national and European levels) and conceptual levels (macro, meso and micro) when considering the 
dynamics of the system. Figure 1 visualises these different levels.  

Figure 1: The different levels of a health system  

 

 

 

 

 

 

 

 

Source: Adapted by the CfWI from Gilson, 2012  
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Thinking across boundaries  

Although figure 1 shows boundaries between the different geographical levels for clarity of 
visualisation, these boundaries are crossed by interactions, for example the national level interacts 
with the European and global levels. Interactions with the European level are demonstrated through 
the single market in medicines regulation and cross -border health care provision (UK Cabinet Office, 
2013a). Most relevant for health workforces wi thin the scope of this analysis is the portability of 
qualifications of medical doctors, dentists, registered nurses, midwives and pharmacists which 
ôdelineates the European Economic Area as the largest region in the world with ç free  » mobility for 
health  professionalsõ (Buchan et al , 2014).  

In terms of interactions at the global level, there are also factors which transcend boundaries, 
including workforce mobility in a global market. The ability to consider interactions between these 
levels and potential future impacts of the forces and factors driving change to health workforces and 
their skills and competences is important. This knowledge increases our collective awareness and 
preparedness for the future from a workforce planning perspective. As this knowledge continues to 
develop it will be  important to apply it to  informed workforce planning decisions about the types and 
numbers of fut ure skills required  to maximise the positive effects that health workforces have on the 
health of  national populations.  

Our collective ability to understand future skills and competence requirements of the health workforce 
is also of broader significance. The health sector is expected to create additional employment, acting 
as a source of economic growth in the future (E uropean Commission, 2012; 2013). It is therefore highly 
important to enhance and increase our awareness of risks within the system  over a longer timescale 
than is usually considered, hence the focus on the longer -term, 20 year timescale . These risks may be, 
for example, financial, especially in a system where the ôworkforce accounts for the greatest 
proportion of recurrent health expenditure in most health settingsõ (Nancarrow, 2015).       
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2. Horizon scanning for future  skills and 
competences 
 

This report presents findings from a horizon scan  out to 2035 for drivers of change that will affect the 
skills and competences of the future health workforce in the EU. Information was collected with 
reference to those workforces which are in scope of the Join t Action. Those workforces are: dentists, 
doctors, midwives, nurses and pharmacists.  

An investigation of this breadth (multiple workforces across the EU) must be mindful of the explanatory 
(and opposing) problems of over- and under-determination, as descri bed by Freeman and Frisina 
(2010). In under-determination, explanations are too broad and abstract to give a meaningful 
understanding of the system. In over -determination, the explanations are too narrow and focus on 
certain cases to the detriment of the o verall picture.  

In this report we are seeking to balance the problems of over - and under-determination through the 
creation of a national -level system map which incorporates health workforce skills and competences 
and provides a framework for understandin g drivers of change. Relevant trend data and workforce 
research is also presented in section 5 to contextualise the system map and analysis.   

Additionally, to enable a discussion of multiple workforces at this scale, an appropriate categorisation 
is requir ed which allows a general discussion of health workforce activities and responsibilities which is 
not profession-specific, and this is where the concept of skills and competences is used.  

Skills and competences  

The language of skills and competences is useful when considering multiple health workforces, and 
their potential activity in the future, because it allows a  broad consideration of what will need to be 
done rather than trying to work forward from the existing division of roles and responsibilities . 

To develop this approach, skills and competences are conceptualised in a generic framework 
(consistent with approaches in, for example, Cowan et al , 2005 and UEMS, 2011) where competences 
are a complex (and interacting) combination of skills, knowledge and  personal attributes.  

Building on this definition , the competence of individual health workforces may be described as the 
responsibility (sometimes legally -determined) to perform certain tasks, and skills may both refer to 
those specific tasks and the abil ity to perform those tasks to provide the maximum health benefits to 
patients and the public. Elsewhere , and for other purposes,  different types of skills have been fur ther 
classified and described. In « Knowledge and Skills Frameworks » skills are described by their specific 
components (see, for example, Gould et al, 2007), in relation to qualifications and their translation 
into other national settings via the European Qualifications Framework (EU Commission, 2008)  and in 
workforce mode lling skills have been described by their level and type  to create demand projections  
for workforce time  (CfWI, 2015a).  

Limits of the horizon scanning approach  

The descriptive analysis in this horizon scanning project purposely does not address or categor ise 
specific components of workforce activity for individual workforces or for skill types across workforces.  
These types of workforce investigation s may relate to ot her levels of scale or other types of research 
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questions and involve different approaches ( see, for example  Bond et al, 2016 and Tsiachristas et al, 
2015 for a description of the MUNROS project which considers professionals working on three care 
pathways).  Also as a necessary clarification, w hilst competence to perform tas ks may shift between 
and within health workforces over the next 20 years questions as to which types of health worker will, 
in the future, be competent to perform certain skills are outside of the remit of this report.   

Detailed or specific questions rela ting to current and future scopes of practice, task allocation and skill 
mix are more usually (see Nancarrow, 2015 and Nancarrow et al , 2012) determined at lower levels of 
resolution (such as the meso-level of health systems) where there is potential for i n-depth 
consideration and context -specific negotiation of the future configurations and activities of health 
workforces.  Changes such as these are more likely (and perhaps more appropriately) to emerge from 
within the ac tual system that they are from the type of  conceptualisation (a necessary simplification) 
of the system discussed in this report . However, if we develop our shared understanding and 
quantification of future demand (recommendation 3), then we are likely to be in a better position to 
apply th is analysis to future supply.    

Throughout this horizon scanning report we are using the language of skills primarily . This is as skills is 
a commonly understood term which  allows links to be made to the drivers of change and to 
considerations of  what may need to be done by health workforces in the future in response to these 
drivers, whether that is in the development of new types of workforce planning research, new types of 
skills or in enhancing existing skills in response to developments in knowledge o r treatments.  

The approach is illustrative and descriptive rather than a comprehensive assessment with specific 
actions that apply equally across all MSs. The report and policy briefs illustrate the types of potential 
changes to skills and their distribut ion across the EU but cannot replace the need for individual MSs to 
conduct their own macro -level assessments, and it is for this reason that we are sharing the tools to 
conceptualise national -specific systems through this report  and on the Joint Action  website. Our hope 
is that through transparently sharing the approach and tools we enable an acceleration of future -
oriented work in MSs that wish to apply horizon scanning and associated futures thinking.   
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3. Conducting horizon scanning for the J oint  
Action 
 

Horizon scanning for the Joint Action on Health Workforce Planning and Forecasting has been 
conducted by a Work Package 6 (WP6) network2 consisting of WP6 partners led by the Centre for 
Workforce Intelligence, in collaboration with the UK Departme nt of Health.  

The data collection and analysis to produce this  report has fo llowed five over all stages, as shown in 
figure 3 . Appropriately  for an investigation of a complex and dynamic system, these stages are 
iterative rather than  strictly linear  (as implied in the diagram) and reflect a  responsive process  which 
has involved regular checks with the WP6 network and the integration of reviews of documents and 
literature  into the interpretation and analysis at all stages (Bradley et al , 2015; Davis, 2007). 

Figure 3: Workflow overview  

 

Source: CfWI, bespoke to publication  

Following an initial li terature review, introductory sessions with JA partners on the goals of the horizon 
scanning and the methods to be employed in the project  (ôinitiationõ in figure 3), the WP6 network 
identified people with a range of knowledge and expertise on health workforces, health workforce 
planning and skills and competences from across Europe (the list of interviewees is presented in Annex 
1). These people were then invited to take part in the horizon scanning exercise.  

The horizon scanning exercise was conducted as a one-to-one semi-structured interview with a member 
of the WP6 network, and was based on the use of an interview guide and template for the recording of 
ideas and skills implications from the respondent .  

Interviews were designed to extract as many relevant ideas from the participants using the focal 
question: ôThinking up to the year 2035, what are the key driving forces that will influence the skills 
and competences required in the health workforce?õ 

A total of 56 interviews were conducted, with the interviewees coming from a range of expertise, 
professional backgrounds and regions in Europe, and 264 drivers were recorded in a comm on template 

                                                           
2
 On the use of networks in horizon scanning see Schultz, 2006.  
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for thematic analysis. As this common template was populated over time, the WP6 core team noted a 
repetition of concepts and the decision was made that saturation of information had been reached and 
the interview stage was closed.  

The common template was then analysed inductively and seven overall themes were identified. The 
relationships between these seven themes were described as a series of causal loop diagrams, which 
visualised the main factors within the system and their connections.  

These diagrams were presented to the WP6 network for their feedback on the relationships and factors 
which will drive changes to the skills and competences required in the future health workforce.  

This feedback resulted in the development  of one overall causal loop diagram (the system map) to 
represent the high -level factors involved in changes to health wo rkforce skills and competences, an 
approach informed by systems thinking in health workforce planning (CfWI, 2014b). This system map 
may be re-drawn, applied and interpreted for different national specific contexts.  

Variables in this diagram were categorised into three areas to describe the drivers of change which act 
on different parts of the system. These categorisations ð populations, health services and health 
workforce  (shown in figure 4) ð were primarily chosen as a heuristic device to provide a necessary 
simplification of the complex system based on the groupings which are most generic across MSs and 
therefore most transferable in t erms of the usefulness of this work as an output of the Joint Action.  

The focus is, for example, on health services rather than health system type. These categorisations are 
to some extent nested, as the health workforce is conceptually located within hea lth services that are 
supplied to and for populations, and where the health workforce is also part of the population , and so 
shares some of the populationõs characteristics.  

Discussions were held with the WP6 network, using an adapted focus group methodology, to gain 
feedback on the conceptualisation and the main challenges under each of the categorisations.  

The drivers from the interviews and the skills and competence implications described by intervie wees 
were then analysed further  for impact and uncertainty as well as for ôweak signalsõ which are defined 
as ôimprecise early indications about impending impactful eventsõ (Ansoff and McDonnell, 1990).  The 
resulting analysis then grouped drivers into one of these three categorisations . This allowed for further 
desk research, reviews and interpretation which are presented in section 4 of this report  alongside 
available data to ôtriangulateõ (OõCathain et al , 2010) this information to provide a more complete 
picture of the factors affect ing the future skills and competences required in the health workforce.  

Policy briefs  

Whilst this longer report is aimed primarily at national -level workforce planners and those who are 
interested in understanding or carrying out horizon scanning or futur e-oriented workforce research at 
the European or global levels.  

There are also policy and other audiences interested in the future of the health workforce and health 
systems. To reach these audiences, the work has been summarised as a series of policy briefings, as 
shown in figure 4.     
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Figure 4: D062 report and the policy briefings  

 

Source: CfWI, bespoke to publication  

Limitations  

The limitations of this horizon scanning approach  reflect the type of research conducted and the 
nature of the system that we are investigating. As we are required to both understand the dynamics of 
the current system and the potential impacts across an uncertain future the limits  are primarily related 
to the authorsõ ability to understand and communicate the level of complexity involved in workforce 
systems (for example, their non -linearity  and potential for multiple valid yet  different perspectives on 
the same phenomena).  

This limitation may also be ev ident in our  ability to process what the interviewees and WP6 network 
interviewers told us about the system and its dynamics. Additionally, t he selection of interviews was 
based on recommendations from the WP6 network and snowball sampling, so our selectio n may be 
biased, for example towards ôexpertõ rather than ômaverickõ views about the nature of the system and 
the scope of future changes . 
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4. System map 
 

Systems thinking is used in workforce planning to describe and better understand the behaviour of 
complex systems, such as health care and health workforce systems (CfWI, 2014b). A systems thinking 
approach has been used in this report to develop a system map which provides the conceptual 
framework for the analysis in section 5, to discuss drivers of change to workforce skills and 
competences in the categories of populations, health services and health workforces.  

The system map links the multiple factors driving change to t he future skills and competences at the 
national (macro) level. The system map is generic and can be used and developed in national -specific 
contexts, where different factors may have stronger or weaker relationships depending on, for 
example, health syste m type.  

How to read system maps  

In the system map, positive causal relations are indicated by a positive (+) sign and negative causal 
relations are shown by a negative ( -) sign and a dotted arrow.  The use of the terms ôpositiveõ and 
ônegativeõ do not indicate a normative judgement on the relationship and are solely a description of 
the direction.   

In positive causal relations, the variable at the tail of the arrow produces a change in the same 
direction , or adds to the variable, at the head of the arrow.  In negative causal relations the variable  at 
the tail of the arrow produces a  change in opposite direction , or subtracts from the variable, at the 
heads of the arrow (Kirkwood, 1998). The system map also contains d ouble lines on bars (II) which  
indicate that  there is a time delay in the relation ship.  

Figure 5 provides an example, showing four variables from the population section which have different 
effects on population size.  ôBirthsõ adds to ôPopulation sizeõ and the change is in the same direction, so 
it  is a positive casual relation. ôDeathsõ subtracts from ôPopulation sizeõ and, for example, a decrease 
in deaths results in an increase in population size (a change is produced in the opposite direction).  

Figure 5: Causal loop diagram example  

 

Source: CfWI, bespoke to publication  
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An open, complex system  

It is important to note that the system map shows an open system, in that it is connected to other 
types of systems which can affect what happens within it. For example, wider economic developments 
are likely to affect the resources allocated to health care ; ôinformation and communication 
technologyõ which develops outside of health care may have an effect on health information 
technology. The points at which the system is open to effects from outside are important as they 
present sources of uncertainty for the way in which the system operates.  

The system map is a generic structure which can be altered to be applicable for the specifics o f each 
MS. As presented here with 60 variables it represents both a complicated picture and an incomplete 
representation of the actual dynamics of the workforce system. To get a handle on the system it is 
necessary to provide ways to simplify and explain i t.    

A definition of the terms in the system map is provided in Annex 2, as well as a Vester (2012) influence 
matrix analysis of the variables so that workforce planners can compare scoring of the system map in 
different contexts or use and adapt it as ap propriate  for their purposes .  

The full system map (figure 6) demonstrates and displays the dynamic interactions between the system 
factors, and their inter -relationships, which will drive changes to the skills and competences required 
in future health wor kforces.  

Derived demand  

An important concept which has informed the system map is approaching the demand for healthcare as 
a derived demand (McGuire et al , 1989). Further, ôdemand for health workers is derived from the 
demand for health care, in turn derived from the demand for healthõ (McPake et al , 2014). The system 
map also shows how supply systems are linked to the demand for health care and health workers and 
these types of relationships are explained further in section 5.    
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Figure 6: System map  

 

Source: CfWI, bespoke to publication  
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Simplifying the complex system  

To simplify the system map and to describe the known trends and potential directions of factors in the 
future it is necessary to divide the system into three sections ð populations, health services  and health 
workforces (figure 7 ). This categorisation is primarily employed as a heuristic device to provide a 
necessary simplification for the co mplex system being described. This heuristic conceptually locates 
the health workforce at a macro level within the specifics of their health services, themselves affected 
by factors and forces which will affect the required skills and competences, and with in populations, of 
which they are also a part and which produce demands for health care services.  

Some of the factors in the system map are external to the simplification heuristic, and these are shown 
by their lack of coverage in figure 7, where, for exa mple, ôgross domestic productõ lies outside of the 
system key classification.  

Figure 7 : System map with key  

 

Source: CfWI, bespoke to publication  
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When considering the effects of future drivers in health workforce planning and forecasting, it is 
important to be able to understand and describe the relationships between demand and supply 
interactions. As this report describes a qualitative investigatio n, it is necessary to break down some of 
these factors into their components to describe their potential effects on skills and competences.  

Analysing the system map 

The system map may be further analysed to build an understanding of the systemõs characteristics. 
This has practical utility in assessing which variables have active effects on other variables and which 
variables are themselves affected by others. As shown in figure 8 and described in annex 2, the 
variables identified in the system map can be analysed and then further allocated in relation to one of 
four key roles ð active, reactive, buffering and critical (Vester, 2012).  The matrix displays the variable 
by influence and therefore their role in the system, showing that factors outside of cur rent conceptions 
of workforce plan ning, such as ôhealth literacyõ, have important active effects.  

Figure 8: Influence matrix  

 

 

Source: CfWI, bespoke to publication with background from Vester, 2012  

The next section breaks down the overall system map and its relationships into the three categories of 
populations, health services and health workforces in order to more fully explain the drivers of changes 
to skills and competences in these inter -related  areas. Where there are limitations in what is known 
about the drivers of change, or there are gaps in knowledge about how these drivers relate to health 
workforces, we suggest the type of health workforce research which may address these areas of 
uncertai nty.  
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5. Drivers of change - populations, health care 
services and health workforces  
 

From an overall macro-level perspective, the amo unt and type of skills  and competences required in 
the future and their distribution  in Member States depends on the confluence of multiple factors, as 
demonstrated in the system map shown in section 4. Distribution may refer to the  location of skills and 
competences in different  care sectors of a health system (primary, secondary and tertiary ; and 
includi ng the relationship of the health system to the social care system), between geographies or 
between individual or multiple health workforces .  
 
To enhance health workforce planning and forecasting at the macro -level and to enable more accurate 
supply and demand projections it is necessary to be able to understand both how the drivers of change 
acting at the overall level relate to each other (as in the system map in section 4) , their beh aviour over 
time  and also the likely future dir ection of these driving forces.  
 
This section describes the drivers of change acting on populations, health care services and health 
workforces which contribute to the determination of future skills and competency re quirements. 
European-wide data is used where it is available  to provide examples of the type of information 
available at national levels to conduct this type of research . Where European-wide information is not 
available to inform on the relationship or the current direction of the drivers of ch ange, information 
from specific  MSs is used.  
 
Due to the diversity of trends within national -level health systems, and of workforce planning systems , 
across the EU the descriptions and data used in this section may not immediately be transposed into all 
workforce planning systems. However, in our experience, they are a necessary part of the process to 
allow a systemic review of the future skills and competences requ ired in the health workforce. 
Combined with national -specific analyses of trends, the relationships and data described in this section 
may be used as a starting point from which all MSs could adapt or apply to their own macro -level 
investigations.     

a) Populations 

Population structure  

The age structure of the population in the European Union, as shown in figure 9, is projected to change 
from 2015 to 2035 so that it is increasingly weighted towards the older age bands. The overall growth 
of the total population from 2015 to 2035 is projected at 2.5%, with those aged 65 and over comprising 
19% of the population in 2015 and 25% in 2035 (CfWI analysis of Eurostat, 2015).  

The pyramid displays the EUROPOP2013 main scenario for the EU-28, which projects ass umptions based 
on increasing life expectancy (at birth and age 65), fertility rates below the replacement rate (of 2.1) 
and net annual migration inflows of approximately 0.2% over the projection period (Eurostat, 2014 a). 
At the level of individual MSs or r egions, there are significant variations in terms of current population 
age structure  (see, for example, Eurostat, 2014b) and also diversity in the projections of population 
growth and future age structure across these areas.     
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Figure 9: EU -28 population  structure 2015 and 2035 by age and sex, main scenario  

 

 
 

Source: Eurostat, 2015 

 
Long-term care and informal  carers  

The change in population structure towards the older age bands may create greater demand for long -
term care, or packages of care that are delivered by a mixture of health care and social care services 
(UCL European Institute, 2012). There may also be an associated pressure on families to provide care  to 
their relatives, which is termed informal or unpaid care (Pickard, 2014). The extent of these types of 
demand is partially dependent on which theory of population ageing becomes more apparent in the 
future:  

¤ Whether there is a compression of morbidity, where life expectancy remains high but there is a 
reduction in the number of unhealthy years of life.  
 

¤ Alternatively, an expansion of morbidity, where there is an increase in life expectancy but those 
addition al years are lived in ill -health  
 

¤ Or, a dynamic equilibrium between these two futures, where increased survival is matched by 
better control of ill -health (Rechel et al, 2013).  
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Interestingly, retrospective research into health expectancies in England whi ch looked at three health 
measures between 1991 and 2011 for over 65s in 3 geographical areas found an absolute compression of 
morbidity of cognitive impairment, a relative compression of morbidity of self -perceived health and a 
dynamic equilibrium of disa bility (Jagger et al , 2015). Workforce planning therefore needs to be 
mindful of both the appropriate selection and the workforce -specificity  of the measure of health used 
in any demand projections and its past behaviour when considering future workforce effects.  

In future s where the pressure to provide informal care outstrips the availability of family members, and 
where this is exacerbated by  population structures and employment demands, there is the potential for 
knock-on effects on the demand for professional long -term care  (i.e. an increase) . This would then 
lead to an associated workforce supply question which concerns the numbers and the types of skills 
required depending on the health needs of future older population cohorts. Due to the uncertainty 
around this relationship u nderstanding the relational aspect of informal  care from a workforce planning 
perspective and its potential effects on the demand for long -term care workforces is a potential area 
of future workforce research.   

Type of health conditions   

Projections of the population structure by age and sex are also important indicators of future demand 
by reference to the level of morbidity and the types of health conditions that are currently prevalent 
in those higher age bands, and therefore the type o f demand for health services which may be 
reasonably anticipated.  

Self-assessed health is a useful measure to consider at the population level because it has been shown 
to have an association with the subsequent use of medical care (van Doorslaer et al , 2000). Figure 10 
shows the self-assessed health in the EU-28, specifically the self -reported chronic morbidity in 2013 by 
age (Eurostat, 2015). Whilst there should be some caution in comparing this measure within and 
between countries due to cultural differ ences (Mladovsky et al , 2009), the graph highlights the 
relationship between the reporting of long -term conditions and age.  
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Figure 10: Self -reported chronic morbidity in the EU -28 ð people having a long standing illness 
or health problem, by age and sex, 2013  

 
 

Source: Eurostat, 2015 

Health inequalities  

Figure 10 also illustrates, for the age bands 45 -64, the distribution of this chronic morbidity by income 
at the EU-28 level. The fifth quintile, or the 20% of the population with the highest income, report less 
chronic morbidity (consistently across the age bands 16-74 in this dataset) than the first quintile, the 
20% of the population with the lowest income (CfWI analysis of Eurostat, 2015). Income inequality has 
increased in most, but not all, OECD countries from the mid -1980õs to the late 2000õs, and earning 
inequalities are thought likely to continue to rise in the future (OECD, 2014).     

The social determinants of health and the inequities in health between and within European countries 
have been described extensively (WHO, 2013) and are illustrated by the soc ial gradient in disease and 
differences in life expectancy within and between countries (Marmot and Wilkinson, 2006).  

From a horizon scanning for health workforce planning perspective, it is important to consider how 
these wider determinants of health may  impact on the overall distribution of health within future 
populations. For example, in scenarios where powerful external drivers of change, such as global 
financial conditions, may have a worsening effect on health inequalities by their relative effects on 
those population groups likely to be worst affected in economic terms, and also on the relative effects 
on specific conditions such as mental health (Suhrcke and Stuckler, 2012).  
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Future workforce planning investigations may wish to quantify the relativ e size of effects such as these 
on the future skills and competence s (the amount and type)  required in the health workforce.  
Quantification is important as it can provide information on both the magnitude and the relative 
uncertainty of different future de mand pressures. It is also instructive to note that health workforce 
planning is embedded within the planning of health systems and whilst it is a technical process it also 
reflects the political and social processes which determine the numbers, types and distribution of 
health workers in the system (Dreesch et al , 2005).  

Longer-term thinking, and specifically supply and demand projections which can demonstrate the 
relative scale and uncertainty of future effects, can provide information on the timescales over which 
demand pressures may present themselves. This can help to better inform decisions on current skills 
and competence allocations and therefore nudge the behaviour and goals of the future  system.  

Distribution of health conditions  

The future distri bution of types and severity of health conditions and the associated effects on demand 
for health services are uncertain due to the large number of related factors involved in considering the 
multiple determinants on individual and population health status . At the macro -level there is a lack of 
directly comparable information that allows a single snapshot of the health of populations  across 
Europe.  

Measures such as self-reported health (as above) or functional status  (Gray, 2005) may be appropriate, 
as may modelling  macro-level sources of demand for workforce time overall (CfWI, 2015a).  When 
considering longer-time periods , approaches which consider cohort or generational effects ð and the 
extent of the difference of health outcomes as a result of different  social and cultural behaviours 
between cohorts - may also be useful.    

As a baseline for future population demand in 2035 for this report ,  we can consider t he current 
distribution of health across age groups, and this can be visualised through disability -adjusted life years 
(DALYs), or years of healthy life lost. DALYs are the sum of years lost due to premature death and the 
years of life lived with any short - or long-term health loss, adjusted for severity (IHME, 2013).  

It is also important to consider not only those disease burden areas that are most prevalent (such as 
non-communicable diseases) but also diseases as a result of an outbreak or public health emer gency 
such as the recent Ebola Virus Disease (EVD) as seen in West Africa (WHO, 2015).  These areas of health 
risk may present as weak signals or were considered wildcard events  previously, nonetheless they 
require consideration as to their impact alongside the larger areas of burden. Figure 11 shows the age 
distribution of DALYs in the WHO European area by cause.   
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Figure 11: Disability adjusted life years by cause for the WHO European region in  2012  

 
 

Source: WHO, 2014a 

When divided into three high -level categories the majority of current disease burden shown in figure 11 
is caused by non-communicable disease (81% of DALYs), with the remaining comprised of injuries (10%) 
and communicable, maternal, perinatal and nutritional conditions (9%) (CfWI analysis of WHO, 2014 a).    

Within these categories various conditions and diseases have changed significantly historically  as well 
as expected to change further  across the next 20 years, these include cardiovascular diseases, cancer, 
respiratory diseases, mental health, dementia and  Alzheimerõs (Alzheimerõs Disease International, 
2015; Eurostat, 2016; OECD, 2015; Torre et al, 2015) 

Whilst the risk factors for causes of non -communicable diseases are well known; for DALYs in Europe 
these include dietary risks, high blood pressure, high -body mass index, physical inactivity and smoking 
(IHME, 2015); the age cohort effects of public health interventions on non -communicable disease and 
the relative health of generations are challenging to compare  and project for the future .  

This type of (e pistemic  or knowledge and understanding) uncertainty highlights the need for methods 
in workforce planning which can consider and quantify this uncertainty (such as scenarios and expert 
elicitation, see CfWI, 2015b).  The FRESHER project ð Foresight and Modelling for European Health 
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