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Introduction 
The RIVM Strategic Programme (SPR) contributes to solutions to societal challenges 

through interdisciplinary research, and by supporting innovation and capacity building at 

RIVM. Together these activities will generate knowledge that is scientifically relevant and 

of practical use in policy support. The programme has been set up to implement a 

translational and integrated approach to research and innovation. The RIVM Strategic 

Programme themes are in line with the strategic knowledge agenda of the Ministry of 

Health, Welfare and Sports, the Ministry of Infrastructure and the Environment, other 

ministries and the European research agenda Horizon 2020. These agendas are 

summarised in Appendix 1.     

 

Societal challenges 

Research to address the societal challenges should contribute to:  

 

A sustainable, resilient society aimed at economic development and innovation for a 

better quality of life in urban and rural areas.  

With rapidly increasing urbanisation, the needs of a growing and diversified 

population have to be accommodated. This takes a high toll on the environment 

and threatens the ecological balance between humans and their natural habitat. 

The ecological structure of the natural and man-made environment is irreversibly 

changing as a result of climate change, increasing international travel and 

mobility, and changing land use and intensive farming.  These and many other 

related factors facilitate the emergence of new, often zoonotic pathogens, 

enhance the increasing threat of antimicrobial resistance, and may alter the risks 

of exposure to radiation, air pollution, noise and toxic substances through the 

environment. Innovative ways are needed to reconcile urban living with care for 

the environment to ensure that the population lives in a healthy, safe, and 

sustainable environment with regard to agriculture, animal husbandry, energy and 

transport. This relates to technological solutions and also to human behaviour. 

Supportive environments may help people to make healthy and sustainable 

choices. Economic constraints have to be taken into account in designing ways to 

deal with these challenges.  

 

An inclusive society with a sustainable health system based on solidarity with citizens 

taking responsibility for their own health and the environment.  

Societal developments that will greatly affect population health and health care in 

the coming decades are the ageing of the population, changing lifestyles due to 

technological innovation, and the rapidly increasing means for personalising 

health care by tailoring care to the specific individual needs. Increasing numbers 

of people are affected by diseases related to age or unhealthy behaviour, such as 

diabetes. Older people are more vulnerable to diseases such as seasonal 

influenza, and to environmental risks. Stimulated by technological developments, 

the trend is towards a more citizen-centred health care system, which gives 

people more autonomy and responsibility for their own choices. Widespread 

Internet use has made information accessible to virtually everyone, potentially 

leading to more knowledge and more opportunities for self-management of health 

and disease. Scientific developments in genomics and related fields have 

contributed to the individualisation of health care and disease prevention. Medical 

science is increasingly able to predict the risk of disease in individuals and to offer 

tailored treatments or preventive interventions. Yet, society is not always 

organised to maximise the benefits of health care. Furthermore, economic 

constraints require decision makers to make choices about what can be offered to 

whom in health care to ensure a sustainable health care system. More insight is 
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required into approaches and strategies that are most effective and cost-effective 

in improving population health. 

 

Strategic research at RIVM should generate results that can be used by policy makers 

and citizens who will be partners in the creation of this knowledge. The SPR also aims to 

contribute to innovative solutions to these societal issues. To be well prepared to deal 

with future societal issues, innovation and capacity building are included in the SPR, 

which contributes to achieving the objectives of RIVM 2020. All international research 

priorities set in RIVM 2020 are covered in SPR themes, and in most of the areas 

identified as core RIVM expertise, there is opportunity in SPR to submit proposals.  

 

Six strategic themes to take up these societal challenges  

Based on the RIVM mission, the societal challenges formulated in international and 

national agendas have been translated into focus research areas. In this way, the SPR 

contributes to finding solutions for societal issues of the future. RIVM’s strength is its 

interdisciplinary character. With a wide range of scientific disciplines, RIVM is well 

positioned to carry out interdisciplinary research to contribute to finding solutions to 

these societal challenges.  Furthermore, RIVM has the added advantage of being close to 

policy-making processes. 

 

The SPR 2015-2018 has six strategic themes coordinated by the Chief Science Officers 

(CSO):  

 Health Economics – HEC (CSO Johan Polder) 

 Host Response – HOR (Acting CSO Marianne van Stipdonk) 

 Integrated Risk Assessment – IRA-2 (CSO Erik Lebret) 

 Mathematical Disease Modelling – MDM (CSO Mirjam Kretzschmar) 

 Risk Communication – RIC (CSO Danielle Timmermans) 

 System Assessment for Policy Support – SPS (CSO Hans van Oers).  

 

The strategic themes in relation to the three main systems in which they operate are 

presented in Figure 1. Each theme is related in with each system. The width of the 

symbols represents the main focus. 

 

 
Figure 1 Key focus of the RIVM strategic themes 
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The six themes have been developed in dialogue within RIVM, with external experts and 

in consultation with our primary commissioning organisations (Ministry of Health, Welfare 

and Sport, Ministry of Infrastructure and the Environment, Ministry of Economic Affairs 

and Ministry of Social Affairs and Employment) and RIVM Scientific Advisory Board (CvT 

RIVM). These themes support research, innovation and capacity building.  SPR also has 

an additional budget for co-financing international projects. 

 

The Host Response (HOR) theme focuses on the response of the human body to 

challenges induced by infection, life style, environment and ageing and the extent to 

which these challenges lead to disease and affect quality of life. The research is grounded 

in the life sciences.  

 

The Mathematical Disease Modelling (MDM) theme translates knowledge and information 

about host response and disease processes at population level into mathematical 

frameworks for the evaluation of the potential impact of policy decisions and 

interventions on public health. The work also supports integrating knowledge from 

different sources and databases into a common framework.  

 

The Health Economics (HEC) theme focuses on the relationship between health and 

wealth, and on assessing how resource allocation to disease prevention and cure, health 

care and the environment can contribute effectively to health and wealth.  

The Risk Communication (RIC) theme addresses risk perceptions of the public and policy 

makers, and strategies to communicate about these risks to enable more informed 

choices and improved action perspectives.  

 

The Integrated Risk Assessment (IRA) theme develops and applies approaches to 

generate robust knowledge about multi-dimensional, inter-sectoral often complex and 

uncertain risks. Systems Assessment for Policy Support (SPS) develops methods for and 

conducts system assessments by analysing and integrating information and by improving 

knowledge transfer. IRA and SPS differ in their points of departure. SPS starts from the 

perspective of the system that regulates a policy issue, while IRA starts with a more 

mechanistic/deterministic approach based on the cause-effect chain.  

 

Given the interrelationships between the six themes, research projects can contribute to 

more than one of the six themes. This is considered to be a strength. Successful project 

proposals will be embedded in the theme to which they are most closely related. 

 

Crosscutting topics    

Research and related activities in the future SPR build on a long tradition of strategic 

research in public health and the environment, and other current activities in various 

RIVM programmes. To connect current research activities to future research themes, the 

Chief Science Officers have initiated projects to explore the extent of current knowledge.  

In 2013, three crosscutting topics were identified by the CSOs and the RIVM 

Management Board on the basis of consultations with RIVM scientific and management 

staff. These crosscutting topics were healthy, safe and sustainable food, healthy urban 

living, and one health. RIVM has long-standing expertise in these areas and it is expected 

that integration of knowledge in these areas across the disciplines in RIVM will ensure a 

kick start for SPR research and provide a sound foundation and guidance for future SPR 

research activities. For these three areas, targeted integration programmes (with 

earmarked budget) are under development and results will be available by the end of 

2013. These results are expected to feed into further development of the strategic 

research priorities outlined above. Other crosscutting topics, such as healthy ageing and 

climate change adaptation, will be explored during the course of this SPR. 
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SPR structure  

Each theme budget covers research, innovation and capacity building. There will be an 

additional flexible budget for co-financing collaboration and participation in international 

projects (Figure 2). 

 

The RIVM Management Board has decided to distribute the SPR budget as follows: 

HEC 10% 

HOR 35% 

IRA 20% 

MDM 10% 

RIC 10% 

SPS 15%  

 

 
Figure 2 Distribution of the RIVM strategic research budget 

 

Innovation 

Innovation is directed to developing new products, services, methods and processes, and 

can also involve application of knowledge in new ideas, products and methods. 

Innovation refers to a product (product innovation), technology (technological 

innovation), production process (process innovation), or a completely different approach 

to an organisational aspect (organisational innovation). As society moves from being 

industry oriented to service oriented, increasing attention is being given to social 

innovation. Social innovation refers to new developments in an organisation and to the 

maximum use of competences directed to improving performance and to developing 

talent. Social innovation is also important for RIVM. However, the SPR innovation 

activities are not aimed at the RIVM organisation, but rather at innovation in improving 

public health and the environment.  

 

There are two types of innovation. The first type of innovation leads to breakthrough 

solutions to a persistent social problem (wicked problem). Such solutions are based on 

radically different principles to any earlier approaches. They come from thinking out of 

the box and are referred to as radical innovation or game changers. 
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The second type of innovation concerns marketing knowledge. Compared to research, 

innovation in this case goes further than laboratory research and publication to 

application of the research results. A discovery in production could be called innovation if 

a new method or organisational form is developed that simplifies or improves an 

established approach. Innovations should have added practical value for RIVM or society. 

Innovation can take many forms, for instance a development that results in substantial 

cost savings can be considered to be innovation.  

 

Proposals for Innovation 

SPR project proposals aiming at innovation should describe the innovation and how the 

innovation will lead to a new product, technology, method or organisational structure, or 

a new breakthrough for an existing ‘wicked problems’ or a combination of problems. 

Innovation projects are mostly characterised by close international cooperation and the 

cooperation and network should be explicitly set out in the proposal. Projects can take 

different forms and have different outcomes such as bèta versions of a software 

application and demonstration projects, for instance, decision support systems, 

completely new calculation methods and innovative diagnostic methods. The contribution 

to RIVM and to society should be clearly set out in the proposal, which may be submitted 

within (calls) or outside (flexible budget) the focus areas. Innovation projects carry high 

risk, and as might be expected, uncertainty about a successful result is higher than for a 

research proposal.   

 

Capacity building   

In addition to research, RIVM has many new tasks, including national coordination, 

direction and implementation of a range of activities. Thus, those involved in these 

activities need to develop the required expertise and anticipate the requirements new 

requests from new clients. In addition, requests from existing clients are becoming 

increasingly more complex, and social issues often require an interdisciplinary or even a 

transdisciplinary approach.  

 

Thus in addition to research and innovation, RIVM needs to invest strategic budget in 

capacity building. This concerns developing and exploring new expertise and themes, all 

of which have strong societal relevance. The relevance is determined by the extent to 

which the work contributes to and gives insight into developing solutions to problems in 

society and to societal issues such as health disparity, climate change, ageing population, 

sustainability and the healthy city.  

 

There are two types of capacity building. The first type is making new technologies and 

approaches suitable for use in practice. This involves exploring the potential that the 

technology offers in RIVM tasks and then experimenting with applications, for example 

experimenting with new potential applications of social media, Grenelle dialogues, serious 

gaming, and policy dialogues. In this way, RIVM can work to build up practical knowledge 

and experience and to develop new approaches. This often concerns experience with 

knowledge that is not yet part of the RIVM standard package, such as governance 

knowledge. 

 

The second type of capacity building is exploring new complex themes that are largely 

multidisciplinary. These complex themes may be needed to explore new work areas, for 

instance, activities carried out in the past on the safety of nanotechnology or more 

recently on sustainability. Capacity building also includes analysing and testing promising 

concepts such as bio-based economy, personalised medicine and healthy urban living, 

and building the expertise needed to deal with these issues.  It could, for example, be an 

initial orientation of a new approach in developing new guidelines.  

 

Proposals for capacity building  

SPR project proposals on capacity building should set out the strategic objective as well 

as the societal objectives. Projects may take different forms and have different 
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outcomes, such as short explorations, pilots, and knowledge syntheses. Activities and 

products should be expressed as concretely as possible. Proposals can be submitted 

within all research themes. A clear distinction should be made between capacity building 

as described above and activities, such as training and regular knowledge exchange (for 

example, regular knowledge platforms), for which the budget is not intended. The 

proposal should state where the expected innovation in knowledge and expertise will take 

place. Publication of the project results on knowledge development in high impact journal 

is not an explicit objective and thus not a selection criterion. However, publication in 

practice may be possible and would be welcome. Capacity building projects will be limited 

in most cases to a maximum of one to two years. 

 

External funding and International collaboration 

The SPR contributes to implementing RIVM 2020 by funding projects to support and 

strengthen RIVM’s international collaboration with a focus on European Union. Overall, a 

minimum of 15 % of the budget is expected to be used in cofinancing of international 

projects. As a consequence, projects with credible plans for international cooperation are 

favoured.  SPR funds research projects that strengthen collaboration with international 

partners and that increase opportunities for external funding from national and 

international sources. Horizon 2020 provides opportunities for funding that is linked to 

SPR themes (see Appendix 1). Nationally, funding may be acquired from ZonMw, NWO, 

Health Funds (e.g., KWF, Diabetes Fund, Lung Fund, Heart Association) and from Health 

Care Insurers. Future Public Private Partnerships may allow access to other funding 

sources such as CEFICs Long-range Research Initiatives Programme. 
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Appendix 1: Strategic knowledge agendas 

Strategic Knowledge Agenda 2020  

Ministry of Health, Welfare and Sport 

 Strategic Knowledge and Innovation Agenda 2012-

2016 

 Ministry of Infrastructure and the Environment 

Citizens:  Participating in a changing world 

- Making choices 

- Dealing with risks  

- Self- management 

 Dynamic society, governance and decentralisation: 

The government’s capacity to lead in relation to forces in society which 

can contribute to maintaining and developing of public values 

Individual health carers: Anticipating changing health care issues 

in a transparent environment 

- Providing other health care 

- Professionalization  

- Verifiable actions 

 Financing, income sources and other market approaches:  

Organising public and private funding for public works and values 

 

Individualisation and behaviour: 

Increasing insight into human behaviour and the development of 

individual behaviour so that Government can better anticipate these 

factors in formulating frameworks and (whether or not experimental) 

policy instruments. 

 

System administrators: Creating an acceptable health 

environment  

- Integrated cooperation 

- Promoting consistency 

- Creating a healthy labour market 

- Stimulating an innovation culture 

 Regional development: 

Development of the physical environment:  under ground (safety), 

occupied area  (quality of life) and networks (accessibility) 

 

Government: Choosing collective priorities 

 

- Protecting public health 

- Maintaining affordable collective health care and 

support 

- Balancing ethnic health care issues 

- Monitoring the effects of health care system design 

 Hubs and networks: 

Development of the physical environment: facilitating the movement of 

people and goods from A to B 

 

Sustainable mobility: 

Development of the physical environment: transport and traffic as a 

mega issue in drastically reducing the burden on our planet 

 

 

 Closing the energy, natural resources and water cycle: 

Development of the physical environment: closing the natural resources 

cycle and maximising use of regional water and sustainable energy 

sources 

   

   

Research Agenda Societal Challenges EU Horizon 2020  
 

Health, demographic change and wellbeing (Personalising 

health and care)  

Understanding health, ageing and disease; Effective health 

promotion, disease prevention, preparedness and screening; 

Improving diagnosis; Innovative treatments and technologies; 

 Climate Action, Environment, Resource Efficiency and Raw materials 

Waste; Water innovation; Growing a low carbon, resource efficient 

economy (e.g., fighting and adapting to climate change) 
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Advancing active and healthy ageing; Integrated, sustainable, 

citizen-centred care; Improving health information, data 

exploitation, providing an evidence base for health policies  

Food security, sustainable agriculture and forestry, marine and 

maritime and inland water research and the bio-economy 

Sustainable Food Security; Innovative, Sustainable and Inclusive 

Bio-economy   

 

Secure, Clean and Efficient Energy 

Energy efficiency, Smart cities and communities 

 Inclusive, Innovative and Reflective societies 

New forms of innovation (e.g., digital social platforms, empowering 

citizens to manage and monitor their personal data, open government); 

Digital empowerment of citizens; Ensuring societal engagement in 

research and innovation (e.g., engaging citizens in science; engaging 

researchers and innovators in society) 

Smart, Green and Integrated Transport 

For example, Mobility for growth: socio-economic and 

behavioural research and forward looking activities for policy 

making  

 Secure Societies - Protecting freedom and security of Europe and its 

citizens 

For example, Disaster resilience: safeguarding and securing society, 

including adapting to climate change; Crisis management  
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Strategic Theme: Health Economics (HEC) 
Chief Science Officer: Johan Polder 
Final version, December 2013 
 
 
Vision  
Health economics is about the interactions between health and wealth, and the allocation 
of scarce resources so that disease prevention and cure, health care and the environment 
contribute efficiently to health and wealth. 
 
This research theme: 
• Provides opportunities for research, innovation and capacity building to enhance 

understanding of the interactions between health and wealth, to contribute to 
efficient choices and to provide new decision aids to facilitate policy making. 

• Contributes to the strategic goals of RIVM 2020 by linking RIVM expertise in public 
health and the environment with economic insights and approaches. 
 

Societal relevance 
One of the most urgent issues is to bend the health expenditure curve without loss of 
welfare gains in health with regard to disease prevention and cure, and health care. This 
research theme addresses this issue. The societal value is better understanding of the 
interactions between health and wealth, and knowledge about the societal returns on 
investments in a healthy environment, and disease prevention and cure and health care. 
This HEC strategic theme provides policy makers within in-depth knowledge on health 
expenditure and the benefits. Economic evaluations are performed and decision aids 
developed to assist policy makers in allocating scarce resources and to help health 
professionals to optimise programmes in disease prevention and cure, and health care. 
Knowledge about the health care system can help all parties to take their responsibilities 
in attaining the system goals of quality, accessibility and efficiency. New insights into 
individual behaviour with regard to health and its determinants such as lifestyle, disease 
prevention and health care can contribute to improving interventions and strategies for 
improved health and a healthier environment. 
 
Outline and scope 
Health economics is relatively new at RIVM where the approach has focused on 
population health and ecosystems, with a close relationship between policy and practice. 
The HEC research theme has been launched to expand health economics at RIVM and to 
strengthen expertise in economic reasoning and approaches. Five topics have been 
distinguished. 
 

Health and wealth. During the 20th century, Western countries established welfare 
states that have contributed to a sharp increasing in life expectancy. Living 
conditions have improved, and the environment has become safer and healthier. The 
working population has become more productive and contributed to increasing 
wealth. However, lifestyle diseases have become more prevalent. New and costly 
therapies have been developed and could be made available to the whole population 
by means of a generous health insurance package financed by the ever-increasing 
wealth. Today, the economic limits of health expenditure appear have been reached. 
 
Health expenditure and cost of illness. The RIVM cost of illness (COI) approach 
provides detailed insight into all dimensions of health expenditure. COI is a unique 
selling point, and COI data are used by researchers and institutions including the 
Netherlands Bureau for Economic Policy analysis (CPB). Recently, COI research has 
been extended with studies at individual level on the proximity to death, the impact 
of health rather than disease, and the distribution of health care consumption over 
an individual’s the lifecycle. 
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Health care system. This is the institutional context of disease prevention and cure, 
and health care. However, who is responsible, how are the property rights distributed 
and how do financial incentives influence patients, health care providers and 
insurance companies. In the Health Care Performance report, RIVM provides periodic 
assessments of the quality, accessibility and efficiency of the Dutch health care 
system. Recently, macro-economic efficiency and the effects of bundled payment in 
diabetes care have been studied in-depth. 
 
Economic evaluation. The efficiency of interventions is assessed in cost-effectiveness 
studies (CEAs) and cost benefit analyses (CBAs). RIVM have carried numerous CEAs 
and CBAs on disease prevention, lifestyle interventions, infectious diseases, chronic 
disease and environmental issues. Given the population-based approach, RIVM has 
developed comprehensive and dynamic models using large datasets. 
 
Behavioural economics. In mainstream economics, all people make rational choices. 
This assumption is increasingly under debate. As people often make irrational 
choices, or choices from a different perspective, it is widely acknowledged that 
information as such is not enough to influence an individual’s behaviour. Behavioural 
economics focuses on the choice architecture that may help ‘nudge’ people in the 
direction of their preferences. 
 

Research focus 
The strategic theme health economics welcomes proposals that combine state-of-the-art 
RIVM knowledge with economic research hypotheses. These hypotheses may concern 
either the health and wealth relationship or the efficient allocation of scarce resources. 
Priority will be given to the 43 fields of expertise presented in RIVM 2020. Project 
proposals should set out how the research fits with the scope of one of the five research 
areas listed above. The following examples may help in formulating relevant research 
questions. 
 

Health and wealth. The implications of the economic crisis on health and the 
environment; the impact of inequalities in individual wealth and health on social 
welfare and population health; the impact of inequalities in health, wealth and health 
expenditure on solidarity and common ideas about fairness; impact of the 24-hour 
economy and shift work on wealth and health; contribution of the health care system 
to welfare in the Netherlands; the right balance between health, wealth and the 
environment; and the wealth and health effects of factory farming. 
 
Health expenditure and cost of illness. Universal trends in health expenditure and the 
fundamental determinants; attaining a sustainable level of health expenditure; the 
extent of regional differences in cost of illness and the extent to which this reflects 
demographic and epidemiological variations; the impact of the health care system on 
health care consumption over the life cycle; impact of socio-economic differences on 
health expenditure, and effective ways of dealing with solidarity; impact of social 
determinants on health expenditure, such as divorce and unemployment.  
 
Health care system. A societal optimum between self-management, informal and 
formal health care; improving productivity in health care while ensuring adequate 
care; the performance of different health care markets; incentives to promote 
economically sound care; prediction models to improve the risk adjustment formula in 
health insurance; estimating waste in health care and preventing redundant health 
care interventions; effective and efficient multidisciplinary care for people with multi-
morbidity. 
 
Economic evaluation. Reducing inefficiency by excluding interventions from the 
insurance package and the views of health care consumers on such reductions; the 
relationship between CEAs and CBAs and improving the suitability of these 
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instruments for policy makers; the value of health, and health gains attained by 
preventive, curative and environmental strategies; integrating effects on welfare in 
CEAs and societal CBAs, and integrating knowledge about economic evaluation in 
different aspects of health and the environment into more comprehensive, economic 
decision models. 
 
Behavioural economics. Improving health programmes to anticipate irrational 
choices; developing ‘nudges’, financial and non-financial incentives to stimulate 
people to make choices in line with their preferences or with public health policy 
goals; adopting new insights from behavioural economics in ecosystem services. 

 
Opportunities for innovation 
The HEC strategic theme offers opportunities for innovation. Proposals that develop 
practical applications of existing knowledge are encouraged such as:  

• Decision models based on detailed cost of illness or cost benefit data and using 
what-if scenarios;  

• Decision aids for policy makers who are willing to make choices based on CEAs 
and CBAs; 

• A monitoring instrument for health expenditure including an early warning tool; 
• Universal models for economic evaluations that reckon with behavioural effects; 
• A toolbox for including societal benefits in standard CEA models. 

 
Capacity building 
Since health economics is relatively new at RIVM, its use in RIVM activities needs to be 
explored, for example: 

• New methods for studying choices relevant for RIVM and the research agenda of 
specific RIVM centres; 

• Strategic RIVM fields where CEAs and CBAs have added value, and the research 
priorities; 

• The relationship between health economics and environmental economics, and 
potential topics for joint research.  

 
Potential for external funding 
The RIVM Strategic Programme will fund projects and activities that strengthen 
collaboration with national and international partners, and that increase the potential for 
external funding. External co-funding may be acquired from:   

• ZonMw: such as programmes on efficiency studies; health care efficiency 
research; health promotion and disease prevention; and all programmes that 
allow for economic evaluation of specific therapies.  

• EU Horizon 2020: several programmes in the scope of Health, demographic 
change and wellbeing, for instance, Effective health promotion, disease 
prevention, preparedness and screening; Innovative treatments and technologies; 
Advancing active and healthy ageing; Integrated, sustainable, citizen-centred 
care; Improving health information, data exploitation and providing evidence base 
for health policies and regulation. 

• Other national and international funds and organisations such as KWF, 
Hartstichting, OECD, Eurostat, WHO, and health insurance companies or even 
health care providers. 

 
Key words 
Health expenditure, cost of illness, life cycles, cost effectiveness analysis, cost benefit 
analysis, wealth and welfare, scarcity and efficient choices, health care system, 
ecosystem, incentives, governance structures, choice behaviour, nudges and choice 
architecture 



1 
 

Strategic theme: Host Response (HOR) 
Acting Chief Science Officer: Marianne van Stipdonk 
Final version, December 2013 
 
Vision  
Infections, life style, environmental factors and ageing are all factors that affect human 
health. The response of the human body to these factors determines whether and to 
what extent, people become ill. Understanding biological processes that determine the 
effectiveness of the host response is relevant for advice to the government on public 
health, the control of infectious diseases, and the influence of the environment on health 
and disease.  
 
Societal relevance 
The human body is an intricate biological system well equipped to continue functioning 
under pressure from a variety of threats. An individual’s effectiveness in dealing with 
health threats is determined by innate parameters and also conditioned by factors 
encountered throughout the individual’s lifetime. Individuals vary significantly in their 
susceptibility to disease and in their response to health interventions. Currently, public 
health programmes, such as the National Immunisation Programme and nutrition 
recommendations, are largely based on average population measures. However, a one-
size-fits-all approach may be less than optimal in terms of health and economic benefit. 
Identification and prediction of groups particularly susceptible to specific health threats, 
or non-responsive to specific interventions, is needed for targeted and personalised 
health strategies. With an increasingly ageing population and the extended life 
expectancy of chronically ill people, more insight into the impact, mechanisms and 
effectiveness of the host response in these vulnerable groups is required. Knowledge of 
inter-individual variation is required to assess the effectiveness and cost-effectiveness of 
public and personalised health programmes and to support informed decision making on 
individual health interventions. 
 
In addition to the direct effect on human health, environmental, life style and medical 
and biological factors may affect the capacity of the human body to cope with other 
conditions and threats and thus have indirect health effects. Insight into these additional 
biological consequences will support more integrated risk assessment and contribute to 
environmental and health policy making. More understanding of the immune response to 
infections and vaccines is of specific importance to public vaccination programmes. New 
or improved vaccines are registered as candidates for the National Immunisation 
programme. Furthermore, society is critical and demands information about working 
mechanisms, effectiveness, possible side effects, and effects of vaccines on the immune 
system of young children and the elderly. However, the information available is often 
incomplete. Public health is challenged by ever evolving pathogens, new vaccines 
become available and government budget constraints necessitate careful evaluation of 
health care interventions. 
  
Research in the Host Response theme relates to several research priorities defined in 
RIVM 2020 and societal challenges set out in the General Introduction to this RIVM 
Strategic Programme. Life sciences are advancing rapidly and RIVM professionals need to 
be aware of and understand these developments and appreciate the relevance for public 
health. 
 
Outline and scope 
The average life expectancy in the Netherlands is 81 years, but health and life span differ 
widely between individuals. Why do some people become succumb to disease or die 
whereas others remain healthy. Research in the Host Response theme focuses on the 
response of the human body to health threats that underlie the development of disease. 
Insight into determinants of inter-individual variation forms the basis for personalised 
health strategies. 
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The ability of the host to respond to health threats depends on a range of internal and 
external factors. Internal factors, such as age, gender, genetic and epigenetic 
predisposition, underlying illness and pregnancy, affect the host’s capacity to mount an 
effective response to an external threat. Insight into the biological mechanisms involved 
supports development of public health policy and identification and protection of 
vulnerable groups.  
 
The biological competence to protect the body against health threats may also be 
influenced by external factors. These may include environmental factors (such as 
pollution, pollen, exposure to chemicals, zoonoses), life style factors (such as nightshift 
work, diet, smoking), and medical biological factors at the interface of the internal and 
external milieu (such as commensal microbiome, transmitted genetic or biological 
material, nutritional status, stress, obesity).  
 
Host Response research links directly with the RIVM crosscutting themes on One Health, 
Healthy Urban Living, and Healthy, Safe and Sustainable Food. The strategic theme Host 
Response does not cover direct risk assessment of external threats to human health nor 
is the single (causal) correlation between host constitution and disease investigated. The 
focus is on the natural health-preservation processes of the host and how these are 
influenced by internal and external factors, ultimately leading to health or disease.  
 
RIVM offers unique opportunities to study public health issues. Our role in outbreak 
management and close interaction with (operational) public health organisations enables 
RIVM to set up and access specific cohorts. Surveillance activities, such as 
environmental, infectious diseases, and sero-surveillance, provide a wealth of data that 
may be integrated, used in in-depth studies, or linked with new data sets.  
 
Research focus 
Host Response research is directed to gaining insight into biological processes that 
determine the effectiveness of the host response to health threats. Both internal and 
external factors that influence natural health-preservation processes of the host are 
studied. Projects that address the mechanisms underlying health effects and/or 
investigate multiple interacting factors that play a determining role in health or disease 
are encouraged, such as co-infections associated with measles infection. Projects to gain 
insight into factors for the success of intervention strategies are stimulated, such as in 
specific sub-groups (such as newborns or the elderly), health conditions, genetic and epi-
genetic profiles. Both communicable and non-communicable diseases may be 
investigated. However, priority is not given to single causal relationship or observational 
studies. 
 
Specific focus areas are: 

• Effectiveness of the immune response to infectious diseases and vaccines, 
including vaccine failure (such as, pertussis, mumps)  

• Healthy ageing 
• Genetic and epi-genetic factors that play a role in host health-preservation 

mechanisms 
• Nutrition and/or the microbiome and fitness of the host response system. 

 
Opportunities for innovation 
Public health issues, such as personalised medicine, can be addressed in an innovative 
and integrated approach that encompasses complementing scientific expertise and 
methodologies.  
Other opportunities for innovation are primarily technologically oriented, such as: 

• Innovative methods to analyse host-response interaction (for example, OMICS, 
NGS) 

• Innovative methods for non-invasive and/or small volume (immune) sampling 
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• Innovative methods for the identification or prediction of responders and non-
responders. 

 
Capacity building 
Exposure to an array of environmental triggers may alter the course of a disease or 
influence the capacity of the human body to respond to new threats. In investigating 
these relationships, collaboration between environmental and life sciences experts is 
encouraged. Interdisciplinary projects that combine approaches from life sciences and 
social sciences are also stimulated. These projects will be considered jointly by the 
appropriate CSOs. Health policy decisions are not based solely on biological effectiveness 
data but require an integrated assessment of multiple aspects. There are specific 
opportunities for a multidisciplinary approach to public health with regard to the National 
Immunisation Programme. 
 
Strategies could be explored on communication of infectious disease risks and biological 
effectiveness of vaccination to strengthen the public attitude to the National 
Immunisation Programme. This requires more insight into the public perception of the 
benefits and risks of vaccine-preventable diseases, and vaccination and individual health 
decision-making processes. This topic links to the strategic themes of Health Economics 
(HEC) and Risk Communication (RIC). 
 
Studies directed to optimising the National Immunisation Programme by integrating data 
on biological effectiveness with aspects such as economics, programme implementation, 
population heterogeneity and modelling thereof can also be explored, linking to other 
strategic themes.  
 
Potential for external funding 

• Horizon 2020, such as funding programmes on personalised health and care, 
understanding health, ageing and disease, effective health promotion, disease 
prevention, preparedness and screening, improving diagnosis and innovative 
treatments and technologies.  

• NWO, for instance, ZonMw, ALW, personal grants. 
• Chronic disease research funds, such as Longfonds, Diabetesfonds, Hartstichting, 

KWF Kankerbestrijding. 
• European Research Council, such as synergy grants. 
• Innovative Medicines Initiative. 

 
Key words 
Life sciences, natural defence mechanisms, infectious diseases, inter-individual variation, 
biomarkers, vaccination, immunology, ageing, neonatal health, genetics, epi-genetics, 
allergy, chronic disease, antibodies, microbiome, pathogens, inflammation, host-
pathogen interactions, vulnerable groups, personalised medicine, nutrition, intervention 
strategies 
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Strategic theme: Integrated Risk Assessment (IRA2)  
Chief Science Officer: Erik Lebret 
Final version, December 2013 
 
Vision  
“For every complex human problem there is a simple and neat solution; ………..and it is 
always wrong”. To paraphrase H. L. Mencken (1880 - 1956): “For every complex and 
uncertain risk problem, there is a simple risk assessment; …… and it always fails to 
adequately inform risk governance”. IRA develops the science, methodology and 
vocabulary to provide comprehensive and informative risk assessments to serve modern-
day risk governance. 
 
Societal relevance 
How to ensure timely detection and management of emerging risks? What are the risks 
of exposure to mixtures of substances in an ageing and ethnically diverse population? 
How do social media affect the appraisal, communication and acceptance of risks? How 
will social media and the emergence of cheap simple smartphone-based measurement 
devices affect monitoring and disaster response and compliance with advice and 
instructions to the public? How can output of complex risk assessments and multi-criteria 
appraisals be simplified to make them more understandable and transparent for policy 
makers and stakeholders? Could sharing of financial benefits, provision of financial 
compensation, and liability insurance increase acceptance of risk-bearing activities? If so, 
for which risk problems would this be appropriate and how can proportionality be 
achieved? How can the risks of new toxic substances be balanced against other societal 
interests? How can proportionally be ensured in precautionary approaches to uncertain 
risk problems?  
 
These questions illustrate that societal challenges in public health, environment and 
safety involve decisions on complex, uncertain and often ambiguous societal risks 
problems. These risks need to be balanced against the societal benefits of the activities 
that create them.  
 
Participation in a changing world is one of the challenges of the Ministry of Public Health, 
Welfare and Sports. This challenge implies that citizens need to make informed decisions 
about risks, whether these are long-standing risks or newly emerging risks.  
 
The ambition1 in the Strategic Knowledge and Innovation Agenda (SKIA) of the Ministry 
of Infrastructure and Environment implies that not only compliance with environmental 
standards is required, but also generally positive perception and appreciation of 
environmental quality. This appreciation needs to be operationalised, monitored and 
incorporated in decision making.  
 
EU Horizon 2020 and Environment Action Programme to 2020 (Living well within the 
limits of our planet) identify a number of societal challenges, including: dealing with 
mixtures, accumulation of environmental stressors, assessing the extent of the risks and 
benefits of emerging technologies, ‘One Health’, ‘Green economy’ and new avenues to 
smart and science-based governance. These challenges occur against a backdrop of 
mainstream societal changes, the trend to decentralisation in government, and shifting 
perspectives on the role and responsibilities of government and stakeholders. This is 
apparent in, for instance, the new Environment Act (Omgevingswet), Societal Support 
Act (WMO), Risk and Responsibility (Risico’s en Verantwoordelijkheden) programme of 
the Ministry of the Interior and Kingdom Relations.  
 
These societal challenges and mainstream developments increase the information 
requirements for more integrated risk approaches. This view was corroborated in 
                                                           
1Nederlanders waarderen de kwaliteit van stad en land met een dikke voldoende1 
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consultations with ministerial representatives in preparation of the RIVM Strategic 
Research Programme. As an independent government research institute with wide 
ranging high-level expertise on health, environment and safety, RIVM has extensive 
experience in the application of expertise for policy support. RIVM is thus well placed to 
provide science-based information to contribute to solutions to these societal challenges. 
This information may be based on RIVM research, on translational research and on the 
integration of knowledge from RIVM’s national and international network of partners.  
 
RIVM’s expertise in Integrated Risk Assessment supports decision makers and 
stakeholders in dealing with complex risk problems, by providing science-based risk 
information targeted to different risk-benefit perspectives and ethical decision frames of 
decision makers and stakeholders. In the coming years, case examples will be developed 
as proof of concept to demonstrate the value of IRA information for smart governance. 
 
Outline and scope 
Integrated Risk Assessment (IRA) is often used but is not well defined. It implies a multi-
dimensional description of environment and health risks in relation to the societal 
benefits associated with the risk source. IRA is an applied and action-oriented scientific 
approach providing information on alternative action perspectives to policy makers and 
stakeholders. This implies awareness of the perspectives, understanding and concerns of 
the stakeholders.  
 
IRA develops and applies innovations in risk integration in various ways, for example, 
across causal chains (such as, Driving Force-Pressure-State-Exposure-Effect-Action 
Framework), across causal agents of a risk source or activity across human health and 
ecological risks, across risks and impact indicators/indices. These include disease burden, 
ecological impact, ecosystem services, sustainability, monetary cost/benefits of impacts, 
risk perception and acceptability, policy performance/distance-to-target), across 
disciplines of formal, natural, life and social sciences and integration across policy 
sectors.  
 
Increasingly, risk governance demands assessment of risks and benefits to provide 
socially robust knowledge. IRA addresses the issue of how and under which conditions 
society can accommodate and govern risk-creating activities/sources in order to reap the 
benefits, while maintaining risks at acceptable levels in relation to the societal benefits. 
IRA does not replace traditional single item or substance risk assessment, but rather 
builds and extends the scope to provide socially robust knowledge relevant to societal 
risk issues.  
 
IRA covers the entire RIVM scope, but not necessarily simultaneously for each complex 
risk problem. The expertise involved depends largely on the initial screening and issue 
framing of the risk problem, taking into account policy and stakeholder perspectives and 
concerns. 
 
Within RIVM, risk definition and conceptual frameworks vary. IRA aims to contribute to a 
common methodology and terminology on risk in relation to societal benefits. 
 
IRA has close links with all RIVM strategic themes. The Host Response (HOR) theme 
provides insights into cause-effect relationships on which risk assessments are build. 
Mathematical disease modelling (MDM) theme provides the mathematical translation of 
cause-effect relationships and supports integration of knowledge from different sources 
and databases. Health Economics (HEC) and Risk Communication (RIC) offer knowledge 
about impact dimension of risk, such as monetary evaluation of risks/benefits and risk 
perception and acceptability, and communication about the complex risk-benefit 
information. System Assessment for Policy support (SPS) delivers expertise on systems 
that govern risks and on the translation of knowledge into policy support. A significant 
difference is that SPS starts from the perspective of the system that regulates a policy 
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issue, while IRA starts with a mechanistic/deterministic approach based in the cause-
effect chain. 
 
RIVM 2020 identifies priority expertise for further international strengthening and 
development. As not all of these are covered in the six strategic themes, in particular, 
‘environmental quality monitoring and assessment’ and ‘fate and exposure of 
substances’, IRA will develop selected proposals on these topics.   
 
Research focus 
In the first call, IRA is not prescriptive in defining specific topics , in line with RIVM 2020 
to stimulate the bottom up principle. Appropriate topics for research flow from societal 
challenges and RIVM mission and ambitions in RIVM 2020. These include the three 
crosscutting topics of Healthy, Safe and Sustainable Food, Healthy Urban Living, and One 
Health. Possible research topics are presented in Table 1.  
 
Table 1 Possible research topics in IRA  
Early assessment of risks and benefits of 
new technologies 

Approaches in benefit-risk assessment of 
new vaccines (focusing on individual 
protection as opposed to herd immunity 
based vaccination programmes) 

Socio-economic analysis for regulation of 
substances 

Risk-benefit assessment of personalised 
diagnostics and medicines 

Climate adaptation and bio-based 
energy/chemistry/economy 

Dealing sensibly with disease burden of 
modern health worries 

Sustainable transport Appraisal framework and tools for the new 
Environment Act (Omgevingswet) 

Healthy ageing New approaches in preparation, 
emergency response and aftercare of 
disasters and societal threats 

Public acceptability of outcomes of ASAT-
based (Assuring Safety without Animal 
Testing) risk assessments 

Commonalities and differences in course, 
burden, stakeholder perspectives and 
treatment of chronic non-specific health 
complaints associated with Q fever, Lyme 
disease, electro-hypersensitivity, and 
irritable bowel syndrome 

Energy efficiency in buildings in relation to 
health risks and benefits 

Animal husbandry from a One Health 
perspective 

 
Proposals should set out the relevance to societal challenges, and to RIVM 2020. As the 
societal challenges in the Netherlands and Europe are similar, proposals should outline 
viable (inter)national cooperation, for instance in Horizon 2020 and EU Partnership 
programmes. IRA stimulates the use of its projects to co-fund projects in Horizon 2020, 
thus creating financial leverage for RIVM research. Overall, a minimum of 15 % of the 
budget is expected to be used in co-financing (inter)national projects. Thus, projects with 
plausible plans for (inter)national cooperation will be favoured.  
 
IRA theme fosters projects that either develop methodology for, or provide topical 
application of, inclusive and informative risk assessments with integration of risk 
knowledge across disciplines, and/or relevant risk indicators/indices and/or across 
sectorial policies, addressing risk perspectives of decision makers and stakeholders. 
Proposals should demonstrate clear understanding of the different perspectives, or 
present viable avenues to develop such understanding in the project inception phase. 
Moreover, participation and ‘buy in’ of scientists from other disciplines and stakeholder 
organisations should be demonstrated in project proposals. While traditional one-
dimensional risk assessments may be the ‘staple’ of current risk assessments, the theme 
IRA does not offer opportunities for research proposals on this type of risk assessment. 
However, pre-proposals on ‘environmental quality monitoring and assessment’ and ‘fate 
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and exposure of substances’ will be considered. For this, a limited budget will be 
allocated. 
 
From the set of high quality proposals, the theme IRA will seek to fund a balanced set of 
projects across the six RIVM domains, covering different types of risks problems, such as 
persistent risk problems and controversies, emerging problems and fresh controversies, 
crises and outbreak management. A balance in method development for IRA and IRA 
application will be sought. In a second and subsequent calls, areas and topics 
underrepresented in the first call (with primarily a bottom up approach) will be identified 
and prioritised in a more top down approach. 
 
Opportunities for innovation 
IRA is seeking proposals for innovative approaches, processes, services and tools for the 
application of integrated risk assessment. To ensure practical and informative integrated 
assessments, a set of prototypes and practical tools needs to be developed, which could 
include: 

• Aggregated impact indicators, such as valuation of ecosystem services, small area 
burden of disease indicators, risk acceptability index, multi-stressor index, 
environmental quality/equity index 

• Expansion and generalisation of the All hazard approach from the National Risk 
Assessment to other risk and safety problems 

• Tools to combine aggregated indicators from different stakeholder perspectives in 
an integrated and informative way for decision makers and stakeholders such as 
multi-criteria analysis, (interactive web-based) decision support tool, and risk-
benefit infographics. 

• Methods and tools to assess stakeholder concerns regarding risk-benefit problems 
• Web-based public and stakeholder involvement in IRA 
• Formalised expert elicitation methods, tools and procedures. 

 
In general, innovation proposals will include a ‘proof of concept’ of the methods and 
tools, and targeted application to specific risk problems. 
 
Capacity building 
RIVM has extensive knowledge of risk assessment. To incorporate and translate this 
knowledge in a more integrated risk approach, new knowledge, skills and competences 
need to be developed and applied. Expertise development can take the form of short 
strategic exploration of the added value of new techniques, for instance, a horizon scan 
of potential uses and risks of 3-D printing.  
 
Expertise development may also address the skills to develop risk-benefit infographics, 
perform concern assessments, to carry out transdisciplinary research and to deal with 
issues of scientific integrity, and techniques to assess willingness-to-accept concepts.  
 
IRA encourages targeted proposals for strategic exploration of new techniques and to 
strengthen abilities to work in transdisciplinary teams. Preferably, proposals should be 
directed to societal risk-benefit issues but could potentially be done in a ‘sand box’ 
environment away from the political arena and debate. Approaches to expertise 
development could include knowledge management techniques, use of webinars, 
secondments from similar institutes, and coaching arrangements. 
 
Potential for external funding 
IRA will use research projects in co-funding of projects under Horizon 2020, and other 
programmes, thus creating financial leverage for RIVM research. Opportunities in Horizon 
2020 for societal challenges include:  

• Health, demographic change and wellbeing 
• Food security, sustainable agriculture and forestry, marine and maritime and 

inland water research and the bio-economy 



5 
 

• Secure, clean and efficient energy 
• Smart, green and integrated transport 
• Climate action, environment, resource efficiency and raw materials 
• Inclusive, innovative and reflective societies 
• Secure societies - protecting freedom 
• Security of Europe and its citizens.  

 
There are also elements such as ‘Safety of nanotechnology-based applications and 
support for the development of regulation’, ‘Addressing generic needs in support of 
governance, standards, models and structuring in nanotechnology, advanced materials 
and advanced manufacturing and processing’.  
 
Other instruments include ERA-NET, Joint Programming Initiatives, and Knowledge 
Innovation Communities. For capacity building, the Marie Skłodowska-Curie programme 
may provide opportunities. Within Public-Private-Partnership constraints, the Long-Range 
Research Initiative Programme of CEFIC (European Chemical Industry Council) may also 
provide opportunities. At the national level, there are the programmes of NWO 
(Netherlands Organisation for Scientific Research), ZON-Mw (Netherlands Organisation 
for Health Research and Development) and STW (Technology Foundation). 
 
Key words 
human health, quality of life, health benefits, (environmental) burden of disease, 
ecological impact, ecosystem services, environmental impact assessment, health impact 
assessment, socio-economic analysis, life cycle analysis, sustainability, one health, 
healthy urban living, healthy aging, integrated testing strategies, climate change/climate 
adaptation, green economy, green chemistry, benefit-risk assessment, multi-criteria 
analysis, societal cost-benefit analysis, risk governance, acceptable risk, emerging risk 
problems, precautionary strategies, modern health worries, uncertainty, expert 
elicitation, infographics 
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Strategic Theme: Mathematical Disease Modelling (MDM) 
Chief Science Officer: Mirjam Kretzschmar 
Final version, December 2013 

 
Vision  
The MDM strategic theme focuses on quantitative assessment of population health, on 
the factors that determine it, and on the impact of interventions and other dynamic 
forces that may change population health in the future. This entails developing state-of-
the-art mathematical modelling tools for analysing disease dynamics and intervention 
effects, and combining these modelling tools with advanced statistical methods. These 
tools enable integration of data from different sources into consistent estimation 
frameworks to measure current population health and to make future projections. The 
expected results will be instrumental in guiding public health policy and setting priorities 
for decision making on public health issues.  
 
Societal Relevance 
Research will focus on the following key topics to deal with future challenges in public 
health:  

• Quantifiable impact of key ‘drivers of change’ on future disease burden, such as 
population ageing and migration, climate change, and mobility;  

• Tailoring interventions to a heterogeneous population with respect to health and 
immune status, taking into account interaction between pathogen strains, 
different infectious diseases and/or co-morbidity of chronic diseases;  

• Quantifiable impacts of changes in human behaviour on the effectiveness of 
interventions and the implications for interventions that take into account human 
behaviour in relation to disease. 

These topics are closely linked to societal challenges outlined in the Introduction to this 
RIVM Strategic Programme, and are related to the international research priorities 
identified in RIVM 2020. The research issues formulated above focus on the contribution 
of mathematical modelling to research on these societal challenges.  
 
Research contributes to evidence-based public health policy by ensuring methodologically 
sound analyses of population health and possible effects of interventions. Research also 
helps to generate quantitative scenarios and projections needed by policy makers as a 
basis for prioritising public health interventions. Furthermore, research supports 
exploration of the effectiveness of new interventions and forms the basis of health 
economic evaluation. It contributes to further exploitation of available data by providing 
methodology for combining data from different sources into consistent frameworks. Thus, 
it contributes to extracting more information from existing data, and to detecting and 
dealing with possible inconsistencies between data sources.   
 
Outline and scope 
Currently, we are witnessing changes in ecology, lifestyle and demography that may 
greatly affect population health in the future. Increasingly, more data are available from 
various sources, including genetic data on humans and pathogens, data on immune 
status of populations, various types of surveillance data and demographic data. However, 
methods for data analysis for this type of data are not yet readily available and these 
data sets are analysed in isolation with little attempt to bring together information from 
various sources into a larger consistent framework. Combining data from different 
sources may lead to new insights and more precise estimates and projections of how the 
epidemiology of specific diseases or groups of diseases and specific health states are 
likely to develop. Our primary research objective is to produce quantitative analyses of 
current and future changes in population health that are due to natural dynamics, 
specified drivers of change, and intervention activities such as vaccination. Our second 
objective is to combine data from various sources using state-of-the-art statistical and 
mathematical modelling methods.  



2 
 

 
Research on mathematical disease modelling is one of the ten top priorities for future 
research and international profiling in the RIVM 2020 strategy. This research has close 
links with other international priority themes, particularly with vaccine-preventable 
diseases, antimicrobial resistance, infectious disease control in the European context, and 
health monitoring and forecasting. Proposals combining mathematical modelling with one 
of the other international priorities will be prioritised. Furthermore, research in 
mathematical disease modelling will contribute to developing expertise in molecular 
epidemiology, zoonoses, infectious disease control, National Immunisation Programme, 
chronic diseases, health monitoring and projections, epidemiology of specific infectious 
diseases and groups of these diseases, and to a lesser extent to other areas. There is a 
close link and overlap with Health Economics (HEC) with respect to summary health 
measures for use in health economic evaluations and in cost-effectiveness analysis of 
interventions. There is a link with the Host Response (HOR) theme with respect to the 
relationship between within-host immune response and population level effects of 
immunity. The link with Risk Communication (RIC) concerns the effect of communication 
on human risk behaviour in the face of a health threat. Finally, there are links with the 
themes Integrated Risk Management (IRA) and System Assessment for Policy Support 
(SPS) because integration of multiple factors and processes into an integrated framework 
requires conceptual as well as mathematical and statistical modelling. Projects that 
combine expertise from other research themes in multidisciplinary teams are 
encouraged.   
 
Research focus 
Mathematical modelling is increasingly used in data analysis, making projections, and 
generating hypotheses and interpreting data. Developing new modelling methodology is 
at the heart of this research theme. However, methodology has to serve public health 
objectives. Thus, projects to develop and use mathematical modelling tools have to focus 
on solving specific and relevant public health issues that may be generated from any 
public health and environmental areas in which RIVM works that is related to human 
population health.   
 
Mathematical modelling encompasses a chain of activities that form an integrated 
method for analysing a specific public health research issue. The chain starts with the 
formulation of the issue in terms of a consistent and concise framework that lends to 
quantification. The model formulation is based on available data, or identifies where more 
data needs to be collected. Model analysis produces quantitative results and scenarios. 
The final step is to interpret the results and place them in the public health context and 
possible policy implications. These steps are an integral part of a modelling study. This 
implies that data collection may be part of a modelling study, if well motivated by the 
data requirements of the model. Interpretation and secondary analysis of modelling 
results can also be an integral part of a modelling study, for instance in a cost-
effectiveness analysis of an intervention based on an epidemiological model. As 
modelling can help to identify the type of data required for a specific issue, modelling and 
data collection should be planned and set up in close collaboration to ensure that data 
and model are well tuned. Thus, modelling and data collection re-enforce one another.     
 
The research theme is organised in a matrix combining methodology and public health 
issues, which are interrelated as shown in Table 1. Project proposals should fall into one 
or more of the 12 grid locations. 
 
 Methodological areas are: 

o Evidence synthesis: statistical methods to integrate data from different sources; 
systematic approaches for estimating uncertainty and performing sensitivity 
analysis; model choice and comparison; Bayesian statistical methods to integrate 
data from different data sets; bioinformatics methods. 
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o Emerging systems dynamics: analysis of the dynamical properties of a given 
system describing the relationship between various health determinants and 
outcome measures; dynamical properties emerge as a consequence of 
mechanistic rules on the individual level.  

o Drivers of change: change in population health with changes in parameters over 
time, for instance as a result of changing environment, ecological changes, life 
style changes, climate changes, exposure to substances through the environment 
or a combination of those factors; methods of scenario analysis and multifactorial 
risk assessment.   

 
The public health research areas are: 

o Dynamics of interacting infections or co-morbidities: Diseases do not act 
independently but influence one another via immune response, behaviour, causal 
relationships, common risk factors, and other factors. These interactions also 
impact on intervention effectiveness. The challenge is to design intervention 
strategies to take into account such interactions, and whether the effectiveness of 
interventions is affected by population heterogeneity, for instance with respect to 
immune status. 

o Summary population health measures in a dynamic environment: Integrated 
measures such as DALY and QALY are used to measure population health and to 
compare the impact of different diseases. To project disease burden, temporal 
changes have to be taken into account, such as demographic changes, 
environmental changes, and ecological changes. The challenge is how to 
incorporate such changes in disease burden estimates and how to assess the 
consequences of such changes on expected disease burden in the future. 

o Modelling individual human behaviour and its population level consequences: In 
most models, behavioural parameters are assumed to be constant over time, and 
not influenced by the disease threat as such . Experience shows that perceived 
health threats (for example, through media or peer communication) modify 
behaviour and thus affect disease dynamics. There is a feedback relationship 
between incidence/prevalence of disease and risk behaviour via the environment. 
The challenge is to incorporate behaviour changes in the face of disease threats in 
modelling studies, and to determine the type of behavioural data that needs to be 
collected. 

 
 
Table 1: Matrix of research priorities showing areas of synergy between public health and 
methodological research issues 
 Evidence 

synthesis 
(Emerging) 
systems dynamics 

Drivers of 
change 

Dynamics of interacting co-infections 
or co-morbidities X X X 

Summary population health measures 
in a dynamic environment X  X 

Modelling individual human behaviour 
and its population level consequences  X  

 
 
Opportunities for innovation 
Innovation projects propose new (technical) solutions to existing problems or suggest 
new paths for achieving specific objectives. In the context of mathematical disease 
modelling, we are seeking projects to explore new ways of handling large data sets, new 
ways to ensure documentation and quality control of large simulation models, and to 
develop innovative software tools, for instance for bioinformatics applications. 
Furthermore, projects using mathematical modelling in the context of serious gaming are 
also eligible.  
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Capacity building 
A new theme in this research area is the exploration of how individual human behaviour 
and behaviour changes can be incorporated in models for disease and interventions. For 
instance, we will explore how results of social science research can be exploited to 
describe behaviour as a consequence of individual motives and goals, and how individual 
behaviour leads to interaction and influences in social networks. One issue, for example, 
is whether perceived risk of a health threat changes human behaviour and the 
consequence of that behaviour change on future population health. Other issues include 
the use of such mechanisms to promote preventive behaviour, whether increasing 
exposure to information from different media changes perceived health risk, and how 
incorporating such insights into our disease models will impact on population health 
projections. These issues will be explored in close collaboration with the research theme 
Risk Communication (RIC). Other topics to be explored are methodological tools, such as 
game theory or Bayesian belief and decision networks.  
 
Key words 
Mathematical modelling, evidence synthesis, Bayesian statistics, population health 
measures, drivers of change, demography, disease dynamics, projections, molecular 
epidemiology, bioinformatics, emerging infections, comorbidity, intervention strategies, 
risk behaviour, environmental health risks, scenario analysis 
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Strategic Theme: Risk Communication (RIC) 
Chief Science Officer: Daniëlle Timmermans  
Final version, December 2013 
 
 
Vision 
Research will contribute to our understanding of how people deal with risks and will lead 
to improved information and communication strategies to empower citizens and to 
contribute to better informed choices by citizens and policy makers. 
 
Societal relevance 
Risk communication in modern, democratic society  
Risk communication focuses on communicating the health risks and benefits of industrial 
technologies, environmental and natural hazards including diseases and human activity. 
Adequately informing citizens on risks and benefits of health hazards is essential in 
modern, democratic society. Citizens have a right to participate in decision making that 
affects their lives and property. The aim is to provide the public with information to help 
them to form balanced opinions and to make informed choices about their health and 
safety. 
 
Risk communication and risk governance 
Risk communication is part of a broader framework of risk governance, which is the 
process of how a society identifies, assess, manage and communicate risks in a 
participatory and sustainable way. Effective risk communication aims to enhance public 
understanding of risks, to enable people to weigh the benefits against the risks in 
accordance with their values, and to make informed choices about protecting and 
promoting their health and that of their families. Effective risk communication breaks 
down the barriers between different perspectives and facilitates productive exchange of 
information between experts and lay people, between policy makers and the public, 
between doctors and patients. Effective risk communication may lead to better 
understanding of science by citizens, and better understanding by scientists of the values 
and perceptions of citizens. It may ultimately contribute to more sustainable, public-
supported policies. Modern technology, for instance social media, has great potential to 
facilitate this process. Research in this theme should also contribute to RIVM’s role as a 
trustworthy risk communicator with other stakeholders.    
 
Outline and scope 
Communicating effectively and sensitively about uncertain environmental risks  
Scientific research provides information about potential risks of environmental hazards 
and new technologies that threatens human health and the sustainability of our living 
environment. Many risks are the consequence of human actions that brings major 
benefits, such as mobile communication, products with nanotechnology, and improved 
diagnosis using MRI. While the scientific construct of risk equals the probability on a 
disaster or the probability of harm, risk has another meaning to lay people in the context 
of day-to-day experience. Many problems in risk communication arise from the different 
perspectives of risk by experts and lay people. Perceptions of the magnitude and 
seriousness of risks are influenced by factors, such as familiarity with and controllability 
of risks. While experts know that ‘the dose makes the poison’, lay people see the 
substance itself as poisonous. When scientific evidence about the risk of environmental 
hazards or technologies is incomplete or inconclusive and expert judgements vary, risk 
communication becomes an even greater challenge. In particular, new technologies may 
raise concerns and affect the well-being of people (‘modern worries’) and in this way may 
impact society. Inadequate communication particularly about uncertain risks may lead to 
social unrest, distrust of science and policy, and less informed judgements. Risk is also a 
social construct, which means that people have different opinions about the acceptability 
of a risk depending on their values. Scientists have the obligation to provide the 
information needed to make informed choices. The issue is how to decide which risks are 
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worthwhile to communicate, and how uncertain risks need to be communicated taking 
into account citizens’ perspective. The solution is not simply to tell them the facts or to 
teach them more science. A strategy is needed to engage the public in a more open 
dialogue. A more public-centred approach acknowledges different views on risks, 
concerns of citizens, and differences in values, such as fairness of the risk distribution. 
While expert assessment of risks is essential in making informed, reasoned choices, 
citizens are entitled to their own views on the acceptability and the personal meaning of 
the risks. 
 
Communicating risk information for informed and deliberated health choices 
In modern health care, citizens are expected to actively participate in making choices 
about their health and to manage their disease. It is important to empower people and to 
enable them to make these choices. In this respect, clear and accurate information is 
important as it contributes to informed decision making. Empowering citizens, who are 
more in control of their health and diseases, may lead to a more cost-effective health 
system. Health choices not only concern lifestyle choices such as doing physical 
exercises, not smoking or choosing healthy food, it also involves choices about 
participating in population screening for cancer, vaccinating against influenza, deciding 
for a health check or taking preventive medication for elevated blood pressure. In all of 
these preventive health decisions, people are assumed to carefully weigh the information 
given by health professionals or available on the Internet, and make a deliberated choice. 
The implicit assumption is that people are capable of rationally processing this 
information in order to make an informed choice. However, an individual’s cognitive and 
emotional resources are limited and judgements can be based on misinterpretations and 
errors, which in turn may lead to choices that are not in accordance with the individual’s  
preferences. Moreover, large individual differences in capacities and motivation imply 
that some people are less able to make deliberated choices about their health. Further, 
how information is presented may also hamper deliberated health choices. Often, 
information is presented in a way that does not foster deliberated choices by individuals 
with limited processing capacities. For instance, epidemiological facts are generally not 
very meaningful to people, and the epidemiological risk is rarely considered to be a good 
guide for behaviour because of lack of personal meaning. While for the expert, elevated 
risk on cardiovascular disease requires treatment, this may not always be clear to the 
individual. Thus instead of empowerment, information may lead to disempowerment. The 
conditions need to be created to enable individuals to make informed decisions about 
their health, and may include decision aids or decision coaches.  
 
Different settings 
Risk communication relates to different settings with different dilemmas and 
complications for risk communication. Environmental risk communication concerns 
communication about natural and technological hazards, food-related hazards, and 
potential hazards of agricultural and industrial processes. Often, there are many 
unknown factors, scientific evidence about the risk of a specific environmental agent may 
be incomplete or inconclusive and expert judgements may vary. The focus is on involving 
citizens in managing these risks, learning about their opinions and values, and providing 
them with useful information. Crisis communication is a narrower concept that involves 
the communication of risk and safety information during an emergency, such as a fire or 
an outbreak of infection, and combines time pressure, unexpectedness, uncertainty and 
high levels of threat. Communication takes place in a dynamic context involving many 
stakeholders. Sometimes, risk perception evolves and may be amplified due to social 
dynamics. The focus is on providing timely and accurate information to enable citizens to 
take actions to protect their safety and health, and to coordinate risk communication with 
other stakeholders. In preventive care, risk communication is related to individual 
choices. The concept of informed and autonomous choice is important in this respect. 
However, deliberated health choices may be hampered by limited capacities to process 
and use information (health literacy), as well as by how information is presented. The 
focus is on differences in capacities between people, on barriers to make informed 
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decisions, and on creating conditions that enable more informed decisions. For all 
settings, establishing effective communication will depend on whether citizens perceive 
the communicator as trustworthy and this is based on public perceptions of motives, 
honesty, and competence. 
 
Research focus   
The available knowledge relates to, for instance, risk perception and individual processing 
of risk information in making choices, the nature of trust, and factors that tend to amplify 
or attenuate concerns within societies. However, recent cases illustrate, for instance the 
Moerdijk fire, HPV vaccination, that risk communication is far from simple and further 
research is needed to improve the practice of risk communication. Even with the 
availability of guidelines about effective risk communication, there is still a need for 
evidence-based risk communication strategies and advanced communication plans. There 
is a need for evaluation research to better understand the effectiveness of risk 
communication guidelines in different settings. As many different stakeholders are 
involved, risk communication strategies should be tailored to the needs and capacities of 
different audiences. Further, there is a need for effective web-based and social media 
risk communication approaches. Research is needed on how framing of information, for 
instance focus on benefits or on risks, affects risk perception. More understanding is 
needed on how people with different capacities (health literacy) make health decisions so 
that information and tools can be designed to foster informed choices. Thus, research is 
needed on a societal and organisational level, as well as on the level of individual 
choices, and on the content and format of risk messages. Research projects may address 
one of more of these topics and one or more of the following issues.  
 
Content and format of risk messages: technical facts and information for choices 

• How to translate complex technical, toxicological or biological scientific 
information into everyday language while taking into account the public view. How 
to handle different and sometimes conflicting expert opinions.  

• What is the effect of risk messages, for instance, about uncertain environmental 
health risks, on concerned citizens. How does framing information in terms of 
benefits versus risks affect risk perception.  

• How to present preventive health information in order to foster informed and 
deliberated decision making. How to adapt health information for people with 
different cognitive capacities due to, for instance, level of education and literacy, 
or advanced age.   

• How to use modern technology to communicate risks more effectively 
 
Individual level: empowering people to make informed judgements and choices   

• To what extent do people of different cognitive capacities understand and use 
information for making judgements and choices and to what extent are these 
choices deliberated and informed. How does the information relate to their 
perceptions of health and illness.  

• How to structure information to facilitate healthy choices, particularly for people 
with limited cognitive capacities. Which tools help people to make more informed 
and deliberated choices  

• What is the effect of financial and other incentives on choices about health and 
safety.   

 
Organisational level: designing and evaluating evidence-based risk communication 
strategies 

• What are effective strategies for risk communication in different settings and for 
addressing different stakeholders. What are the barriers and opportunities.  

• What is the role of web-based communication and social media in effective 
communication of risks and benefits. 

• How can organisations prepare for crisis communication and build trust and 
credibility.  
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Societal level: perceptions, values and social dynamics 

• How do people value risks and benefits of new technologies and other 
environmental hazards.  

• What are the opinions and values of citizens about risks, and how can these be 
incorporated in policy. 

• What is the role of social media and traditional media in the amplification or 
attenuation of risks, and in framing risks.  

• How to improve the dialogue with the public by learning from risk communication 
issues that have gone awry.  

 
Research projects can address several of the above issues. As risk communication is part 
of risk governance, research may overlap with Integrated Risk Assessment (IRA). 
Research in this theme may also overlap with topics of research in Health Economics 
(HEC), for instance behavioural economics and the impact of financial initiatives on 
choices.  

 
Opportunities for innovation 
Innovation projects are short projects for a period of one to six months and could lead to 
larger projects. Innovation with respect to risk communication will focus on: 
 
Very public risk communication: This is directed to using modern technology to set up  
public risk communication that is truly dialogue and not a one directional ‘lecture’. In this 
setting, the public is invited to give their views on potential public risks, for instance 
environmental incidents, new technologies such as nanotechnology and shale gas, and 
emergent infectious diseases. Citizens are asked to give their views, and are invited to 
contribute to defining research questions. They may also contribute to data collection and 
interpretation. Such a platform may be useful during crisis communication to receive 
more direct feedback from the public. It may lead to a better understanding of science 
and policies, and citizens may contribute more readily to policy solutions. The issue is to 
construct a representative panel and to ensure that topics are discussed that reflect the 
concerns in society. This topic is related to knowledge platforms, such as the platform for 
electromagnetic fields. Relevant topics include new technologies, environmental hazards, 
and infectious diseases.  
 
Gamification/serious gaming: Traditional ways to communicate risks, whether via text or 
Internet are generally less effective in increasing understanding of health risks. Although 
research has shown that some formats to communicate risk, such as graphics, are often 
more effective than other methods, understanding of risks, even though essential for 
decision making, is still difficult for people. Recent research has indicated that mimicking 
a natural way of the learning of risks (sequentially simulating outcomes) may improve 
understanding. Based on this idea, techniques and mechanisms for designing games may 
be effective to improve understanding of health risks, empowering people to make more 
informed decisions. This is important, for instance, in lifestyle choices including healthy 
living/healthy ageing, and choices to participate in population screening.  
 
Capacity building 
The priority is to combine the extensive RIVM knowledge on health hazards (toxicology, 
technology, infections, lifestyle) with social science knowledge about risk perception, risk 
communication and decision making. Each project proposal should involve collaboration 
of biomedical or environmental scientists and social scientists. This should lead to more 
expertise on effective risk communication based on sound scientific data and on social 
science insights on risk perception and decision making. Further, this priority will include 
public knowledge on scientific research (‘crowd sourcing’) as well as practical knowledge 
for those responsible for informing the public and health care consumers about risks. All 
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research projects should contribute to the design of evidence-based risk communication 
approaches and guidelines.    
 
 
Potential for external funding  

• ZonMw (call zoonosis: informed choice is an important topic in Prevention 
Program 5) 

• KWF and Alpe d’Huzes, other Health Funds (Diabetes Fund, Heart Association, 
Lung Fund) 

• Health Care Insurers  
• EU Horizon 2020: 
 Health, demographic change and well being  (PHC3, PHC4, PHC5, PHC6, 

PHC16, PHC23, PHC24, PHC25; partnership active and healthy ageing; more 
years better lives; infectious disease preparedness research) 
key words: personalised health/medicine, integration health and environment 
sectors, control infectious epidemics, elderly tailoring interventions, 
empowering patients/ citizens, mHealth, supportive environment) 
 

 Food security etc. SFS 17 - 2015: Tackling malnutrition in the elderly 

 Energy (EE 9 – 2014/15: Consumer engagement for sustainable energy; EE 11 
– 2014: Socioeconomic research on energy efficiency)  

 Inclusive societies (call 9 New forms of innovation: digital social platforms, 
innovative public services by ICT, empowering citizens, open government; call 
10: digital empowerment of citizens)  

 
Key words 
Risk perception, uncertain risks, risk amplification, trust, lay knowledge, social media, 
informed choice, health literacy, choice architecture, food, new technologies, screening, 
infectious diseases, environmental hazards, healthy living.                                              
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Strategic theme: System Assessment for Policy Support (SPS) 
Chief Science Officer: Hans van Oers 
Final version, December 2013 
 
Vision  
Policy makers are increasingly faced with complex, wicked societal issues. To support 
policy making on these societal issues, comprehensive system assessments based on 
scientific research are needed. A key goal for RIVM is to provide supporting scientific 
evidence for policy making which is in practice not always easy to achieve, partly 
because scientific evidence reaching the policy process is often fragmented, not weighted 
and poorly timed. The RIVM System Assessment for Policy Support (SPS) addresses 
integrating, weighing and interpreting fragmented scientific knowledge to produce a 
policy relevant system assessment that ensures useful knowledge, in a timely and usable 
form for policy makers. 
 
Societal relevance 
Policy makers in national and local government and in umbrella organisations have an 
increasing need for system assessments that address issues, such as:  
• Medication approval system: to identify ways to reduce approval time without 

compromising safety and quality; 
• National Immunisation Programme: to assess the range, quality, costs and benefits of 

the programme in the short and long term, and the steps needed to improve the 
programme; 

• The future health of the Dutch population: to identify future developments in 
population health, and the policy options to improve;  

• Dutch health care system: to gain insight into quality, accessibility and affordability of 
the system, and also in relation to systems in other Western countries; 

• Food production and consumption chain: to assess food production and consumption 
on aspects of health, safety and sustainability, and the policy options to improve 
these three perspectives; 

• Animal husbandry: to assess animal husbandry on aspects of safety, environmental 
quality, health and sustainability; 

• Healthy Urban Living: to assess how to create a healthy urban environment that is 
physically and socially sustainable.    

 
These system assessments are made by integrating knowledge from different areas.  As 
stated in the RIVM 2020 strategic plan, integration of knowledge from different 
disciplines within and outside RIVM is needed to create added value for society in 
supporting complex policy choices.  
 
However, a system assessment is not sufficient. To have added value for policy makers, 
the knowledge generated has to be transferred to policy and, where possible, converted 
from ‘useful knowledge’ for policy makers into ‘knowledge actually used’ by policy 
makers. The traditional view of strict linear knowledge transfer from science to policy fits 
less well with this approach. More often, an interactive process of knowledge co-creation 
is required, where science and policy work together, combining knowledge from science, 
policy and practice to find solutions to complex societal issues. 
 
RIVM has a special position. The institute is independent, with a wide range of relevant 
disciplines, a large national and international network, and is close to the policy process. 
Until recently, RIVM has focused largely on national policy making, but increasingly policy 
making is taking place at local and regional level, and also at international (EU) level. 
The RIVM 2020 strategic plan explicitly recognises that RIVM should develop closer links 
with regional and international partners, including the municipalities, Municipal Health 
Services (GGD), the Safety Regions (Veiligheidsregio), and the Regional Environmental 
Management Services (Regionale Uitvoeringsdienst, RUD). 
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These local and regional institutions will increasingly need system assessments. For 
instance, regional Public Health Forecasting Reports fits well with these needs. In the last 
few years, RIVM has supported Municipal Health Services in preparing regional Public 
Health Forecasting Reports. Working together is mutually beneficial. Municipal Health 
Services improve the quality of their health reports and their support to the 
municipalities, and RIVM benefits from knowledge and information from local public 
health policy in strengthening the National Public Health Forecasting Report. In future, 
‘working in networks’ may expand to the Safety Regions and to Regional Environmental 
Management Services. This development may contribute to the further position of RIVM 
in the network of municipalities, Municipal Health Services, Safety Regions and Regional 
Environmental Management Services. 
 
International partners in this perspective are the European Union (EU) and the World 
Health Organisation (WHO) and their related institutions. These organisations are 
interested in system assessments as a means of facilitating international comparisons. 
RIVM can anticipate these needs by collaborating in international activities directed to 
various aspects of these assessments.   
 
Outline and scope 
RIVM has gained extensive expertise and experience, and reputation to carry out system 
assessments. Such assessments include Public Health Forecasting Reports and the 
regional variants, the Health Care Performance report, ‘Our Food, Our Health’, and 
thematic studies on aspects such as the environmental burden of disease, effects of 
climate change on water quality, and diabetes prevention.  
 
These studies integrate information and knowledge to present a coherent and weighted 
overview of a societal and politically relevant issue. Policy makers often use these 
comprehensive studies as a quantitative benchmark (state of affairs), and consider the 
data presented by RIVM to be decisive in the public debate. In addition, these integrated 
studies place knowledge in a broader societal context. They provide tools for policy 
development, and thus gain significance for the policy agendas of ministries, local 
authorities, and other policy makers.  
 
These studies and methods have gained considerable attention internationally, and have 
reinforced RIVM’s scientific position and reputation. These activities contribute to the 
societal positioning of RIVM, in line with the RIVM 2020 strategy. While there are some 
similarities with the theme on Integrated Risk Assessment (IRS), the starting points are 
quite different. System Assessment for Policy Support (SPS) starts with a policy issue, 
and knowledge relevant to that policy issue is integrated. IRS starts with integrating 
knowledge about risks so that knowledge can play a significant role in policy making. 
     
The SPS theme comprises two components. The first is analysis and integration of data, 
information and knowledge on a defined system to make a balanced and comprehensive 
assessment. The second is the translation of that integrated knowledge into a form that 
supports policy making.  
 
The SPS theme has three interrelated objectives:  

• developing knowledge to improve the quality of system assessments, and to give 
more insight into the processes of translating scientific knowledge to policy; 

• developing and evaluating innovative methods and techniques to improve 
knowledge transfer, including new methods of knowledge co-creation, where 
policy and science join forces on societal issues;  

• conducting feasibility studies on new topics and issues where a system 
assessment may be necessary or desirable. 
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Research focus 
System assessments can include all aspects in the RIVM scope, and are multidisciplinary 
activities, addressing an issue from different perspectives and comprising several 
components. Thus, research may involve different research areas and disciplines, but 
research projects should contribute to improving the quality of system assessments.  
 
Research proposals may include: 
• development of new or improved indicators or sets of indicators; 
• development of new or improved analytical methods and techniques; 
• development of societal cost benefit analysis; 
• new or improved methods and techniques (qualitative and quantitative) for 

forecasting 
• governance issues; 
• system theoretical issues; 
• studies to improve insight into processes of knowledge transfer from science to 

policy. 
 
Research proposals must clearly indicate how the results contribute to the quality of on- 
going or planned system assessments. In this context, three joint CSO themes are 
suitable for system assessment: Healthy, safe and sustainable food (HSSF), Healthy 
urban living (HUL), and Healthy and sustainable animal husbandry (HSAH).  
 
Opportunities for innovation 
Innovation proposals can be submitted for developing and evaluating innovative methods 
and techniques to improve knowledge translation, such as: 
• pilot projects to improve practical applicability of existing mathematical models, for 

instance by improving the connectability of models so that output from one model can 
be used as input for another model; 

• pilot projects that use new methods of knowledge transfer, for instance through 
dynamic presentation of quantitative results on websites, and presentation of results 
through social media; 

• pilot projects together with policy makers to test new ways of knowledge transfer and 
knowledge co-creation through, for instance, policy briefs, policy dialogues and 
serious gaming.  
 

These pilot projects need to result in generic manuals, guidelines and tools for use in 
similar issues in the future. 
 
Capacity building  
As innovation proposals focus on the development of new methods and techniques, the 
emphasis in this strategic theme is on developing new expertise and competencies in 
knowledge transfer and knowledge co-creation.  Proposals may also be submitted for the 
exploration of system assessments in new areas. Such explorations should give a general 
overview of the available knowledge, societal and policy relevance, and analysis of the 
parties active in this field. These explorations will provide a basis for decision making on 
how RIVM could develop in these areas.  
 
Potential for external funding  
The Strategic Research Programme would fund projects and activities to strengthen 
collaboration with national and international partners, and to increase opportunities for 
external funding. Nationally, external co-funding may be acquired from ZonMw, NWO and 
Health Care Insurers. In addition, there are opportunities for co-funding in kind through 
collaboration with universities and knowledge institutes. Internationally, EU Horizon 2020 
provides several options for funding, and collaboration with WHO and universities provide 
possibilities for in kind funding.  
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