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Dear Minister,

I hereby present the advisory report ‘Global environmental impact on health’. It is an advi-
sory report from the Health and Environment Surveillance Committee, which has the task 
of advising government and Parliament on important issues concerning health and the envi-
ronment, and of highlighting threats and opportunities.

The advisory report shows that the effects are plausible, serious and relevant for public 
health. This has also been pointed out recently in international reports. The Committee’s 
findings are a further exhortation to give threats to public health a prominent place at the 
forthcoming Climate Change Conference in Copenhagen. 

I support the Committee’s call for more attention to be paid to this problem in policy 
and research. Policy decisions concern far-reaching measures but they have an impact on 
more than one front simultaneously. A good example is economical use of energy – espe-
cially for transport – which limits CO2 emissions while also improving air quality, thereby 
quickly benefiting public health.

The research that the Committee recommends demands a coherent international 
approach but must also focus on the Netherlands. It could be linked to research initiatives 
being developed in the Netherlands to give shape to research programmes concerned with 
global environmental changes.
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I have sent a copy of the Committee’s advisory report to your ministerial colleagues at the 
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Education, Culture and Science.
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Professor J.A. Knottnerus
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Executive summary

Major environmental changes which are occurring worldwide include global 
warming and a decline in the diversity of species. These are complicated pro-
cesses with particular characteristics: they cover a wide area, are insidious, 
expand in time and space, have numerous causes and impacts and are interdepen-
dent. This advisory report from the Health Council of the Netherlands discusses 
the consequences of global environmental changes for public health in the Neth-
erlands. 

More than twenty years ago, the Health Council determined that there were 
no indications that climate change would have an adverse impact on public 
health in the Netherlands. The Council’s opinion on this subject has changed. 
This conclusion comes from the advisory report of the Health and Environment 
Surveillance Committee, which has particular responsibility for identifying 
important links between environmental impacts and public health.

International reports contain convincing indications that climate change and 
other global environmental changes pose a health threat. The fact that the Nether-
lands will not escape the effects is clear from the report published last year on 
current knowledge of global environmental changes and public health: ‘Mondi-
ale milieuveranderingen en volksgezondheid: stand van de kennis’. The report 
specifically examines the impact of global environmental changes on the health 
of the population of the Netherlands and covers the following processes: atmo-
spheric changes (climate change and damage to the ozone layer), changes in land 
use, depletion of freshwater stocks and a decline in biodiversity. The report 



12 Global enviromental impact on health

closes with a proposal for a research agenda. The report’s publication was a 
major reason for the Committee deciding to reassess the situation.

The consequences for health of global environmental changes should be 
paid more attention in policy and research

The Committee notes that in recent decades there has been an increase in knowl-
edge of what the adverse effects of global environmental changes will be on 
health, both worldwide and in the Netherlands. Climate change in the Nether-
lands could lead to early death owing to extremely high temperatures and an 
increase in respiratory complaints and infectious diseases. Additional cases of 
skin cancer are one of the consequences of damage to the ozone layer. Public 
health in the Netherlands is also likely to suffer from other environmental 
changes, such as changes in the use of land, depletion of freshwater stocks and a 
decline in biodiversity. For example, changes in the use of land and a decline in 
biodiversity could lead to more infectious diseases. However, indications of the 
way in which these impacts arise are less direct than in the case of climate 
change and damage to the ozone layer. The various processes do not usually 
occur independently but affect each other. 

The health effects can be separated into phenomena that probably already 
occur in the Netherlands and phenomena that may well exist in the future. Exam-
ples of the former are the aforementioned increased mortality rate during heat-
waves and additional cases of skin cancer attributable to higher levels of UV 
radiation. An example of the second group of phenomena is an increase in infec-
tious diseases. Also global environmental changes can damage local environ-
ments which can lead to conflicts whereby people are forced to flee their homes, 
and this can have consequences for their health. All these effects are plausible, 
serious and relevant for the Netherlands. However, they will partially be attribut-
able to other factors, such as an increase in infectious diseases as a result of the 
growth in international passenger travel and trade.

Health effects still receive little consideration in Dutch policy on global envi-
ronmental changes. They also receive little attention in the scientific world. As 
these are plausible, serious and relevant effects and there is still a great deal of 
uncertainty about how extensive they will be and where and when they will 
occur, the Committee believes extra policy and research efforts are required. 

Policy includes measures for tackling the causes of environmental changes 
and measures for limiting the adverse effects. Measures in the first category are 
mainly taken at the international level, as in the case of reducing CO2 emissions; 
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measures in the second category generally have a national character; in the Neth-
erlands they are primarily intended to protect the population against flooding.

From the health point of view, the Council believes that it would be advisable 
to intensify and increase both types of measures.

Research into health threats and protective measures

In the light of this, further research into the health effects of global environmen-
tal changes is required. So much is already known about climate change that it 
would be advisable for part of the research to focus on possibilities for us to 
adapt, for example by paying more attention to identifying risk groups and how 
the health threats they face can be reduced. This is less important in the case of 
damage to the ozone layer because effective global measures have been taken 
which are expected to result in the ozone layer being restored in due course. Con-
cerning other environmental changes, a lot more research is required into the 
nature of the health threats, how extensive they will be and where and when they 
will occur.

Adopt systems thinking

Factors other than global environmental changes also affect public health. Many 
of them are beyond the scope of the environment. Examples include the quality 
of education, lifestyle and the level of affluence. Taking the factors as a whole – 
including global environmental changes – we know or can reasonably assume 
that some of them are influenced by each other’s effects. However, there are still 
many gaps in our knowledge of how they are interrelated. More detailed infor-
mation on the connections is required to enable a better assessment of the health 
effects of global environmental changes and more accurate delineation of the 
effectiveness of possible measures. It will only be possible to make significant 
headway by taking these relationships into account. This approach is known as 
systems thinking.

It involves using knowledge obtained from different fields. Focusing systems 
thinking on the health effects of global environmental changes requires the inte-
gration of disciplines such as epidemiological, biomedical and ecological 
research into health effects with research in the fields of economics and social 
science. The strength of systems thinking is that it can help to give structure to 
available knowledge and to understand the operation of (parts of) the system. 
The initial aim is a qualitative description of possible processes, links, interac-
tions and feedback. Insofar as components lend themselves to computation, they 
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are mainly used in aid of the qualitative assessment. Two tools that are com-
monly used are computer simulation models and scenarios in which possible glo-
bal developments are described (a free market or a more regulated market, for 
example). These instruments can be used to make futures studies.

Systems thinking demands the compilation of adequate data. Such data will 
need to be to some extent specific to the situation in the Netherlands.

Actively encourage research into the health effects of global environmen-
tal changes

Systems thinking is becoming established in the field of global environmental 
changes and their causes and effects. However, there is a blind spot in the area 
concerned with the effects on public health. System modellers and scientists 
from various disciplines in the natural and social sciences are involved in the 
research. Few, if any, doctors and other medical scientists, who familiar with 
empirical health research, are represented. However, input from this group is 
essential for public health to have a place in systems thinking about global envi-
ronmental changes. Dutch scientists have extensive knowledge of systems think-
ing and it would be advisable to put it to good use. The Committee therefore 
recommends encouraging systems thinking in the required direction by making 
grants available to support research that promotes this. 

Precautionary action

Paying attention to the health effects in the manner outlined above would be in 
keeping with a precautionary strategy. Here, the Committee defines ‘precaution-
ary’ as dealing with uncertainties in a careful, transparent and situation-specific 
manner. Decision-making concerned with precautionary action should include 
regular policy evaluation and proper communication. This is all the more impor-
tant because it concerns an international issue with insidious, far-reaching and 
irreversible effects which can only be partially described, let alone reliably quan-
tified. The numerous uncertainties and the divergent opinions in society on the 
urgency of the problem call for participative dialogue with those concerned: 
authorities, citizens and parties in the community, and experts. The parties 
include the business community, trade unions and consumer and environmental 
protection organisations. The Committee sees communication as a two-way 
exchange of information and discussions between the parties concerned, 
whereby the importance of information on scientific findings and explanations of 
policy options should not be underestimated.
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The transnational nature of the problem makes international coordination 
essential for measures and agreements intended to tackle the causes. It will also 
be possible to take specific measures domestically. A particular aspect of any 
such measures is that they often have an impact on more than one front simulta-
neously, which means that they are helpful in tackling more than one environ-
mental issue. For example, energy saving not only reduces the use of natural 
resources but also emissions, and reducing dependence on fossil fuels for vehi-
cles and transport improves air quality while also reducing greenhouse gas emis-
sions. This is all beneficial to public health.

Finally, the Committee recommends monitoring the effectiveness of policy 
renewals and examining whether they have any adverse side-effects. The com-
plexity of the problem and the many uncertainties make it difficult to predict the 
effect of policy. Precautionary action involves assessing policy at set times and 
more often than in other cases. The findings can be used in combination with 
new research data to adjust or revise policy.
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1Chapter

Introduction

1.1 Focus of this advisory report

The Health Council first assessed the effects of global climate change on public 
health in the Netherlands more than twenty years ago.1 It saw no clear indica-
tions to confirm the existence of effects but noted that there were large knowl-
edge gaps. Its main recommendation was therefore ‘ongoing monitoring’. 

The publication of an overview report on global environmental changes led 
the Council to reassess the situation.2  The report in question not only sum-
marised current knowledge of the impact of climate change but also discussed 
the effects of other global environmental changes on public health in the Nether-
lands. Examples of such changes included damage to the ozone layer, deforesta-
tion and a decline in species diversity.

This advisory report therefore has a broad scope. It focuses primarily on the 
consequences of global environmental changes for public health in the Nether-
lands. It first discusses the knowledge we have of the effects concerned and 
where there are still gaps in the information. It then indicates the type of research 
that would help improve the situation and how it would enable us to be better 
prepared for the effects. How this fits in with a strategy that focuses on precau-
tionary action is also discussed. The Council has previously defined ‘precaution-
ary’ as dealing with uncertainties in a careful, transparent and situation-specific 
manner.3
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1.2 Question

Recent international reports focused on all the aspects of global changes that will 
affect the living environment and extrapolations for the future were made on the 
basis of recent environmental trends (see for example 4,5). The emphasis is on the 
environment in relation to the physics and chemistry (climate change, increase in 
sea level, melting ice and chemical changes in the soil, water and atmosphere) 
and the biology (decreasing biodiversity for example). However, the reports in 
question also confirm that global environmental changes will affect public 
health. The health effects are discussed but in less detail than physical, chemical 
and biological processes and the forces that drive them. It also becomes clear that 
changes and their consequences differ markedly worldwide. For example, the 
average temperature will increase but more in the northern than the southern 
hemisphere. A report was recently published on current knowledge of global 
environmental changes and public health in the Netherlands: Mondiale milieu-
veranderingen en volksgezondheid: stand van de kennis.2 The report shows that 
our knowledge in this field has grown considerably since 1986 but that there are 
still major gaps. Besides a summary of gaps, the report includes an agenda for 
further research.

Some comments to the aforementioned report on current knowledge of global 
environmental changes and public health in the Netherlands that may be useful 
for drawing up a research programme have been included in this advisory report 
at the request of the President of the Health Council. As a sequel to this the Com-
mittee answers the following questions:
• What effects might global environmental changes have on public health in 

the Netherlands and what will be the consequences of the answer to this 
question for the research agenda?

• Which research methods are most suitable for obtaining more data on the 
effects of global environmental changes on public health in general, and, in 
the Netherlands in particular? Furthermore, how can those options be 
improved, if necessary, and what will the significance of the methods con-
cerned be for assessing the effectiveness of the measures?

1.3 Structure of the document

Chapter 2 provides an overview of existing knowledge of global environmental 
changes. Chapter 3 answers the question regarding what the effects of global 
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environmental changes will be on public health in the Netherlands and where the 
main knowledge gaps are; an indication is provided of how best to fill the gaps. 
Chapter 4 answers the question as to which research methods would be most 
meaningful for analysing global environmental changes and their effects on pub-
lic health; the answer also covers options for influencing specific developments. 
The main conclusions and recommendations are set out in chapter 5.

1.4 Committee and method of working

This advisory report was drawn up by the Health and Environment Surveillance 
Committee. Details of the Committee's task, composition and method of working 
are provided in annex A. 

A draft of the advisory report was assessed by members of the Health Coun-
cil’s Standing Committee on Health and Environment, the members of the Advi-
sory Council on Health Research, which is part of the Health Council, and a 
number of other experts including some in the Health Council. The names of the 
experts are also provided in annex A.
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2Chapter

A range of global environmental 
changes

Various international reports have appeared in recent years on environmental 
changes that are taking place. The reports are concerned with the physical envi-
ronment. The same approach has been adopted for this advisory report.

Climate change 2007

The fourth report of the ‘Intergovernmental Panel on Climate Change’ (IPCC), 
‘Climate change 2007’, summarised current scientific information on the causes 
and consequences of climate change.5 It explained present trends and evaluated 
various future scenarios. It also identified several options for adapting and coun-
tering climate change, such as energy saving, more efficient farming methods, 
more economical means of transport, a sustainable energy supply and storage of 
the greenhouse gas carbon dioxide. An indication was also provided of what 
these solutions would cost.

According to the IPCC it is ‘very likely’* that the observed global warming – 
especially during recent decades – is largely a result of human activity. Increased 
use of fossil fuels and the changing use of land has caused greenhouse gas emis-
sions to exceed the amount that nature removes from the atmosphere. This finally 

* The IPCC uses standardised terminology. Varying levels of certainty are expressed on the basis of 11 levels from 
virtually certain to exceptionally unlikely. ‘Very likely’ is the third level and corresponds quantitatively to a cer-
tainty of 90-95%.
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results in the atmospheric concentration of greenhouse gases increasing and the 
atmosphere retaining more heat, which leads to climate change.

Ecosystems and human well-being

Another series of significant reports in recent years contained results of the ‘Mil-
lennium Ecosystem Assessment (MA)’. The ‘Ecosystems and human well-
being’ report assessed changes in biodiversity (variation in and between living 
species), ecosystems and ecosystem services, and the consequences for human 
well-being.6 Ecosystem services is the term used to refer to the benefits that eco-
systems provide for human beings.6 The benefits depend on the four functions of 
ecosystems: 1) suppliers of resources such as water, wood and fibres; 2) regula-
tory functions that affect climate, flooding, diseases, waste and water quality, for 
example; 3) cultural functions which enable activities such as recreation and 
which provide aesthetic and psychological benefits; 4) supporting functions, 
such as soil formation, photosynthesis and nutrient circulation. 

The main conclusion of the MA project was that human beings have brought 
about unprecedented changes in natural systems over the past fifty years. This 
was necessary to meet increasing demands for food, water, fibres and energy. 
The changes have contributed to improving the standard of living of thousands of 
millions of people. However, the changes also led to a sharp decrease in the 
capacity of ecosystems to fulfil their functions in ecosystem ‘Earth’. 

The MA’s compilers cite a wide range of direct and indirect causes of the glo-
bal damage to ecosystems. The direct causes include the replacement of forest by 
agricultural crops, overfishing of the oceans and seas, and land, air and water 
pollution. Indirect causes include population increases, economic growth and 
technological developments. They extrapolated future scenarios from the trends 
and, amongst other things, warned that climate change will probably be the main 
cause of species extinctions over the next hundred years.

Other international reports

Besides MA and IPCC documents, various other international reports refer to 
global environmental changes that are taking place: see for example ‘Global 
Environmental Outlook 4’ and ‘The pan-European environment: glimpses into 
an uncertain future’.7,8 These reports also show that the environment and there-
fore living conditions on earth are facing serious challenges and that a complex 
mix of social, economic and ecological measures are required to turn the tide and 
support living conditions.
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Total picture

It follows from the aforementioned reports that, in addition to climate change, 
various other global environmental changes caused by human activity are taking 
place that affect each other, such as: air pollution, damage to the ozone layer, loss 
of biodiversity, pollution and acidification of seas and oceans, overfishing, soil 
erosion and deforestation, alteration of the nitrogen cycle and declining freshwa-
ter resources. This all results in such large-scale global changes to land, oceans 
and the atmosphere that the fundamental conditions necessary for sustained 
development of human society are jeopardised. As a whole, this involves com-
plex, interrelated developments in a global context that result in a diversity of 
local, regional and global consequences.

The Netherlands

The global environmental changes are also expected to occur or have an impact 
in the Netherlands; there is no reason to assume that the Netherlands will escape 
the changes. Indications already exist that the climate in the Netherlands is 
changing. For example, figures from the Royal Netherlands Meteorological 
Institute (KNMI) show that in the last fifty years the average temperature in the 
Netherlands has increased more than the world average.9 The Dutch govern-
ment's concern for the future is therefore mainly the safety of the country’s popu-
lation.10,11 It is focusing on protection against the effects of climate change that 
will be felt most keenly in the Netherlands, such as the rising sea level and flood-
ing. 

Approach

The Netherlands is partly responsible for global environmental changes and is 
also experiencing the consequences. The causes can only be tackled effectively 
at the international level; this applies to reducing CO2 emissions, for example. 
This type of international cooperation also has the support of the EU’s popula-
tion, at least with regard to climate change.12,13 Even if this all goes well, 
unwanted environmental changes will probably only be partially preventable at 
best, a case in point being the rising sea level. Protective measures are therefore 
also necessary. Some of these can be taken at the national level, as the conse-
quences and solutions differ from continent to continent and country to country. 
Examples of measures in the Netherlands include increasing the height of dykes 
and establishing inundation areas.
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3Chapter

Health effects of global environmental 
changes

Sections 3.1 and 3.2 of this chapter provide an overview of the impact of global 
environmental changes on public health in the Netherlands based on the report 
Mondiale milieuveranderingen en volksgezondheid: stand van de kennis.2 Sec-
tion 3.3 discusses the significance that should be given to the findings for the 
research agenda discussed in the report by drawing attention to developments 
that could possibly encounter difficulties. In section 3.4 the Committee makes a 
number of concluding comments on the health effects of global environmental 
changes that it believes warrant particular attention and it indicates the type of 
research that may be especially helpful to obtain greater clarity.

3.1 Importance of the report on current knowledge of global environ-
mental changes and public health

The aforementioned report on current knowledge of global environmental 
changes and public health discusses global processes and their effects on public 
health in the Netherlands: atmospheric changes (climate change and damage to 
the ozone layer), changes in land cover and use, depletion of freshwater 
resources and a decline in biodiversity. The latter development is mainly a result 
of the first three. As in international publications 5,14 a distinction is made 
between:
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• the effects of direct exposure to individual environmental factors (such as an 
increased mortality rate during heatwaves or additional cases of skin cancer 
attributable to higher levels of UV radiation from the sun), 

• effects that occur indirectly (such as the consequences of deforestation, ero-
sion, soil depletion, the use of fertilizers, and water pollution),

• effects that not only concern the physical environment but also the social 
environment because they are based on social, economic and demographic 
crises – the extremely indirect effects, such as outbreaks of infectious dis-
eases on account of large numbers of refugees in the wake of flooding related 
to climate change.

The Committee believes that the report is a clear and informative document. Its 
novel value is the focus on the situation in the Netherlands; it provides the Dutch 
government with important scientific information for policy decisions.

The report makes clear that many questions about the health effects of global 
environmental changes are still unanswered, both at the global scale and in the 
Netherlands. The report’s authors believe that the seriousness of the situation 
calls for research to enable effective and appropriate measures to be taken to pro-
tect public health. The Committee shares this opinion. The next section provides 
an overview of the potentially harmful effects and assesses how likely they are to 
occur in the Netherlands. 

3.2 Health effects

Table 1 provides an overview of potential effects on public health in the Nether-
lands of various environmental changes. The table shows the extent to which a 
link between an environmental change and a given health effect has been empiri-
cally substantiated and whether the specific effect could occur in the Nether-
lands. The table is based on the aforementioned report on current knowledge of 
global environmental changes and public health. 

The overview shows that the effects on public health of atmospheric changes 
(climate change and damage to the ozone layer) have been researched most and 
are the most widely known. The potential effects of the other types of global 
environmental changes are generally more indirect and less well researched. This 
makes them more difficult to indicate. 
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Table 1  Health effects of global environmental changes.
Environmental changes Effects Knowledge Relevance for the Netherlands
Climate change
Direct effects Increasing disease and mortality rates 

owing to more heatwaves and cold 
waves. Less cold winters may lead to 
fewer deaths and disease. Disease 
manifests as an exacerbation of disor-
ders of the respiratory system and car-
diovascular diseases. Adverse effects 
on the quality of air and water owing 
to rising temperatures,  and the result-
ing increased likelihood of diseases. 
Increasing likelihood of food spoiling 
and thereby food poisoning.

The impact of heatwaves on 
disease and mortality rates has 
been documented. The fact 
that climate change would lead 
to more heatwaves (and possi-
bly more cold waves) seems 
plausible. The remaining 
effects are plausible with 
higher average temperatures.

The impact of heatwaves on 
disease and mortality rates has 
also been documented for the 
Netherlands. The extent to 
which the other effects are 
important depends on the man-
agement of water quality and 
measures to reduce air pollu-
tion. Food spoilage appears to 
be less important for the situa-
tion in the Netherlands.

Indirect effects Changes in seasons and plant growth 
may extend the length of the pollen 
season and may increase the incidence 
of atopic disorders. Changes in insect 
populations alter the distribution pat-
terns of existing vector-related dis-
eases. New vectors may survive 
leading to the emergence of new vec-
tor-related diseases. An increase in 
coastal flooding as a result of the ris-
ing sea level with direct effects on res-
idents and indirect effects through 
deteriorating housing conditions 
(including infectious diseases owing 
to poor quality surface water and res-
piratory disorders caused by damp 
housing). Extremely high and low 
water levels in rivers may occur more 
frequently and have consequences for 
the biological and chemical quality of 
water; flooding, for example, may 
lead to local soil pollution entering 
rivers and extremely dry periods may 
result in discharges being less diluted. 
Low water levels threaten water sup-
plies and energy supplies, owing to the 
use of cooling water.

There are indications of 
changes in seasons, pollen 
counts and the distribution pat-
terns of vector-related diseases 
but it is difficult to determine 
the extent to which climate 
change is also responsible for 
them. The consequences of 
flooding have been docu-
mented but there is still a con-
siderable lack of information 
about the interplay between a 
rising sea level, extreme 
weather conditions and cli-
mate change. The same applies 
to increased flooding in peri-
ods of low water levels in riv-
ers.

A longer growing season and 
shifts in the pollen season have 
been observed in the Nether-
lands. It therefore seems plau-
sible that the Netherlands will 
be confronted with the conse-
quences of changes in seasons 
and changes in the distribu-
tion of vector-related diseases. 
The Netherlands is suscepti-
ble to an increased risk of 
flooding, a subject which has 
long been the focus of atten-
tion. Problems that result from 
low water levels in rivers are 
also important for the Nether-
lands.

Extremely indirect 
effects

Heatwaves and higher average tem-
peratures may lead to water shortages 
and in turn economic and social dis-
ruption. Flooding attributable to a ris-
ing sea level may have similar social 
consequences.

The occurrence of the effects 
mentioned is not only plausi-
ble but also documented. 
However, the time, place, 
nature and extent are difficult 
to predict and depend on other 
social conditions. The effects 
merge with those of other glo-
bal environmental changes.

The significance for public 
health in the Netherlands is not 
known.
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Table 1  Health effects of global environmental changes.
Environmental changes Effects Knowledge Relevance for the Netherlands
Damage to the ozone layer
Indirect effectsa Damage to the ozone layer leads to 

higher levels of UV radiation from the 
sun reaching the earth’s surface. This 
may increase the incidence and mor-
tality rate associated with basal cell 
and squamous cell carcinomas and 
may affect the incidence and mortality 
rate associated with melanomas. Simi-
larly, there are indications that certain 
types of cataracts are caused by expo-
sure to UV radiation from the sun. In 
many regions, increased exposure to 
sunlight (UV radiation) is beneficial 
for the vitamin D status and therefore 
for bone development. It is also asso-
ciated with a reduced incidence of cer-
tain types of cancer, other than skin 
cancer. Moreover, there are indica-
tions that UV radiation suppresses the 
immune system. UV radiation may 
affect plant growth and agricultural 
yields too, as well as the reproduction 
of animals, such as fish.

The relationship between UV 
radiation and skin cancer is 
well documented, except in the 
case of melanomas. This is not 
so much the case for eye disor-
ders. However, it is certain that 
UV radiation plays a role in 
them. The relationship 
between UV radiation from 
the sun and vitamin D status is 
well documented, as is the 
effect of vitamin D on bone 
development. Regardless of 
whether through vitamin D 
production or otherwise, the 
degree to which exposure to 
sunlight counteracts the emer-
gence of certain types of can-
cer, other than skin cancer, is 
the subject of scientific debate. 
It is unclear whether increased 
UV radiation leads to an 
increase in the incidence of 
infectious diseases owing to 
damage to the immune system. 
The effects on plants and ani-
mals are plausible and con-
verge with those of other 
global environmental changes.

The Netherlands is facing 
these effects; the increase in 
the level of UV radiation has 
been confirmed by measure-
ments.16 The initial risk to 
health seems to be limited, 
provided the usual precau-
tions are taken in the summer, 
such as staying in the shade 
and using sun lotions.
The effects on plants and ani-
mals do not appear to be a 
cause for great concern in the 
Netherlands as regards the 
food supply. 

Changes in the use of land
Indirect effects Changes in the use of land may disrupt 

natural systems and the environmental 
functions that those systems fulfil. 
This may in turn lead to a decline in 
biodiversity and to extra CO2 emis-
sions and a reduction in CO2 uptake, 
thereby accelerating climate change. 
Agricultural land may be lost to ero-
sion and desertification. 

The effect of the change in 
land use is plausible and also 
documented. It is more diffi-
cult to indicate the effects on 
health as they also depend on 
many other developments. The 
effects merge with those of 
other global environmental 
changes.

Changes in the use of land in 
the Netherlands appear to be 
less important as the Nether-
lands actually has a cultural 
landscape. The consequences 
for public health in the Nether-
lands will therefore manifest 
indirectly through flooding 
and economic mechanisms.

Extremely indirect
effects

The indirect effects may lead to eco-
nomic and social disruption and also 
be a factor in armed conflicts; the 
result may be food and water short-
ages and high levels of migration.

The occurrence of the effects 
mentioned is not only plausi-
ble but also documented. 
However, the time, place, 
nature and extent are difficult 
to predict and depend on other 
social conditions.

The significance for public 
health in the Netherlands is not 
known.
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Some effects – particularly of climate change and damage to the ozone layer 
– already appear to be occurring, such as a higher mortality rate related to heat-
waves and increased incidence of respiratory allergies. However, as yet unfamil-
iar effects could also appear, such as new infectious diseases, which have not 
previously manifested on a wide scale in the Netherlands, and the consequences 
for public health of high levels of migration owing to conflicts that are also 
rooted in environmental damage resulting from global environmental changes, in 
the form of water shortages, for example. However, health threats will indubita-
bly be partially attributable to factors other than global environmental changes, 
such as an increase in the incidence of infectious diseases as a result of the 
growth in international passenger travel and trade. This would increase the likeli-
hood of disease and of new diseases being spread rapidly around the world by 
disease-carrying people, insects and other disease-carrying animals. The process 
of globalisation is an important factor in a more general sense.

The Netherlands may therefore face an exacerbation of effects that already 
occur in the country combined with the appearance of a number of unfamiliar 
effects. In every case, the more distant in time the threat is, the greater the uncer-

Table 1  Health effects of global environmental changes.
Environmental changes Effects Knowledge Relevance for the Netherlands
Change in freshwater supplies
Indirect and extremely
indirect effects

Dry periods, low water levels in rivers 
and depletion of groundwater reser-
voirs threaten freshwater supplies in 
various regions. This  may also lead to 
social and economic disruption.
High water levels in rivers threaten the 
biological quality of the water, which 
may also jeopardise drinking water 
supplies.

The occurrence of the effects 
mentioned is not only plausi-
ble but also documented. 
However, the time, place, 
nature and extent are difficult 
to predict and depend on other 
social conditions.

The significance for public 
health in the Netherlands is not 
known.

Loss of biodiversity
Indirect and extremely
indirect effects

How loss of biodiversity affects the 
global environment is uncertain. It is 
clear that the stabilising role of natural 
systems declines. This may lead to 
less CO2 uptake, thereby accelerating 
climate change. Biodiversity is also 
cited as an example of a source of 
food crops and medicines; damaging it 
therefore jeopardises this function.

Knowledge of mechanisms 
and consequences is still 
extremely limited. There is no 
scientific certainty about the 
effects on the global climate 
system. There are also uncer-
tainties about the effects of cli-
mate change on biodiversity. 

The significance for public 
health in the Netherlands is not 
known.

a In 1994 the Health Council assessed the health effects of damage to the ozone layer; the situation has changed negligibly in 
relation to the relatively good level of knowledge available at the time 15



30 Global enviromental impact on health

tainty. Unknown tipping points could also lead to surprises.17 When a tipping 
point is reached, a slight disturbance of the balance can lead to a major and possi-
bly irreversible change.

All sorts of interactions occur between the various change processes; climate 
change might lead to changes in ecosystems, for example, thereby changing the 
range of species. These would not be separate developments. This explains the 
lack of information on the effects of the individual processes on public health.

Figure 1 shows what the relationship between climate change and public 
health might be like and what the impact of other environmental changes at this 
level might be. The diagram illustrates the difficulty of unravelling how health 
will be affected by the various environmental changes.

Not all the effects on public health of the global change processes that are under-
way will be adverse for the population of the Netherlands. Some effects will be 
beneficial. Against the adverse effects of climate change there may be a decrease 
in the mortality rate related to cold winters. Further, indirect effects are conceiv-
able, for example via better crop yields. However, the overview shows that 
something serious is occurring. The Committee therefore suggests intensifying 
policymaking concerned with providing protection against the adverse effects.

Climate change

Land cover and 
land use

Water system 
management

Urbanisation

Direct ef fects

Temperature related ef fects (heat stress, etc.)

Extreme weather conditions (f looding)

Sea level rise

Risk of  infectious diseases

Changes in 
ecosystems and 
biodiversityInvasive 

species

Food supply 
systems: methods

Food production and 
food safety

Food-related ef fects 
and malnutrition

Water-related 
ef fects and f looding

aero-allergens Allergies (pollen)

Figure 1  Diagram of the main mechanisms through which climate change could affect public health.2
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3.3 Research agenda

3.3.1 Four criteria for drawing up a research agenda

According to the authors of the aforementioned report on current knowledge of 
global environmental changes and public health, four criteria are important for 
drawing up a research agenda:
• the extent of the long-term health effects in the Netherlands (after 2030) in 

terms of the incidence of additional premature deaths
• the degree of certainty about the consequences for the Netherlands
• the extent to which Dutch policy could influence the effects
• the degree to which research into the effects is possible.2

3.3.2 Priorities

The reporters used the four criteria as the basis for a rough comparison of the 
issues and concluded that the score for climate change and damage to the ozone 
layer was higher than the scores for changes in land use, freshwater supplies and 
biodiversity, as more detailed knowledge is available about the effects of these. 
The reporters saw climate change and damage to the ozone layer as fields in 
which public health gains could be achieved relatively quickly through investing 
in research. However, they thought that research priorities should not be based on 
this reason alone. The remaining global environmental changes would inevitably 
be given a lower place in the prioritisation of issues requiring further research 
owing to uncertainties about the health risks, the lack of scope for influencing 
them and the limited options for conducting research into them. The reporters 
therefore proposed taking other factors into account, such as the combination of 
potentially large but also very uncertain risks that are found with global environ-
mental changes of this kind. They therefore proposed that a research programme 
should include a balance between investment in research for which the benefit to 
public health in the Netherlands could be achieved relatively soon and with a rea-
sonable degree of certainty, and investment in research that could help reduce the 
uncertainties in the long term. 

The Committee stresses the latter point and subscribes to the proposal. It 
would be unwise to focus research solely on effects that are either reasonably 
certain or very plausible. It is therefore important to conduct research into the 
least certain effects, such as those resulting from changes in land use, freshwater 
supplies and biodiversity. This approach would avoid insufficient investment in 
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research into uncertain but potentially major risks. Moreover, policy measures 
can be applied to reasonably certain and plausible effects. This can be done by 
taking action to curb environmental changes, such as additional measures to 
reduce CO2 emissions, and by taking action to limit the consequences, such as 
providing protection against the effects of heat. However, with measures of this 
kind there is the question of which groups are affected and how they can best be 
enabled to cope. 

3.4 Conclusion

The Committee concludes that there is a lack of knowledge of how global envi-
ronmental changes will affect public health in the Netherlands. However, the 
amount of knowledge has grown since the publication of the Health Council’s 
first advisory report. It is now clear that climate change can damage health. This 
is also clear with regard to damage to the ozone layer but the picture has not 
changed substantially since the Health Council last assessed the consequences 
for health. It is plausible that changes in land use, depletion of freshwater 
resources and a decline in biodiversity will lead to adverse effects but empiri-
cally this is less well substantiated. There are indications that the effects are also 
partially attributable to other factors. They are all plausible, serious and relevant 
for the Netherlands. The issues involve effects that already occur as well as pos-
sible new phenomena.

Given the advance of environmental changes and the range of possible 
effects on public health, the Committee views this as an urgent matter. The Dutch 
government has adopted a leading international role in taking action to counter-
act environmental changes because living conditions are under threat world-
wide.18 Action has also been taken to limit the consequences in the Netherlands 
but these are almost all concerned with spatial planning in the Netherlands with a 
view to providing safeguards against the rising sea level and extreme river drain-
age. According to the Committee, the potential severity and extent of the health 
risks means they should also definitely be on the policy agenda. A group of Brit-
ish scientists also reached the same conclusion recently.19 

The considerable lack of information on what the effects on public health will be 
of the various global environmental changes in general, and in the Netherlands in 
particular, is not surprising, as the features of the changes concerned make it 
extremely difficult to study their effect on public health; they cover an enor-
mously wide area, are insidious, expand in time and space, have numerous 
causes, a wide range of impacts and are interdependent. Moreover, other factors 
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also affect public health, such as the level of affluence and the quality of health 
services, and these factors are affected by global environmental changes (see for 
example 20). These aspects will have to be taken into account to obtain reliable 
results from further research into the health effects. 

Looking at these issues from a broad perspective, the Committee takes the 
view that it would be advisable to invest in research into the health effects of glo-
bal environmental change processes. The Committee also stresses the importance 
of remembering that the changes involve interdependent developments. They 
concern more than the four changes (see chapter 2). There is, for example, also 
air pollution and the pollution and acidification of seas and oceans, whereby the 
former involves a strong local component and can adversely affect health in a 
relatively short time (disorders of the respiratory system and cardiovascular dis-
eases). Specific attention should be paid to the difficult task of conducting 
research into ways of reducing uncertainties about how health will be affected by 
changes in land use, freshwater supplies and biodiversity, even if the research 
results are unlikely to lead to policy-based solutions in the near future.

Further research into the effects on public health of climate change and dam-
age to the ozone layer could be linked to various research programmes that are 
currently underway, such as those into respiratory disorders and infectious dis-
eases. The remaining global environmental changes will have to do without any 
such research framework. Moreover, the formulation of hypotheses in this field 
is still in its infancy; however, there are some initiatives towards this.21

So much is already known about the health effects of climate change that it 
would be advisable for part of the research to focus on possibilities for us to 
adapt, for example by paying more attention to identifying risk groups and how 
the health threats they face can be reduced. This is less important in the case of 
damage to the ozone layer because effective global measures (banning the use of 
gases that damage the ozone layer) have been taken which are expected to result 
in the ozone layer being restored in due course. Concerning other environmental 
changes, a lot more research is required into the nature of the health threats, how 
extensive they will be and where and when they will occur.

A coherent analysis of the subject is essential for obtaining greater understanding 
of how global changes in the living environment will affect public health. It is 
true that many observations have been made and hypotheses formulated but 
knowledge of the links between the various phenomena – environmental changes 
and their possible causes and effects, including those on public health – is very 
sparse. It is therefore essential to obtain clarity about the links. The Committee 
cites in this context clarification of the structure of the network of linked effects 
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which includes global environmental changes and their health effects. The analy-
sis should also take into account other determinants of public health, such as the 
level of affluence and the quality of health services. Adopting systems thinking 
in this way will provide the greatest insight into relationships and therefore about 
effective and cost-effective measures. The next chapter discusses this in depth.
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4Chapter

Systems thinking approach for public 
health

This chapter discusses why systems thinking is appropriate for obtaining a better 
insight into the relationships between global environmental changes and public 
health in the Netherlands. Section one outlines ‘the system’, the network of 
linked effects which includes global environmental changes and their causes 
(section 4.1). This is followed by an indication of the significance of systems 
thinking for clarifying the links between environmental changes and public 
health and for determining the effectiveness of policy (section 4.2). The best way 
to approach systems thinking is discussed after this (section 4.3). The chapter 
ends with the Committee’s conclusions (section 4.4).

4.1 Determinants of health

Various factors determine public health (‘determinants’). Various conceptual 
models exist for these. The basis for this advisory report is the model shown in 
figure 2, which was specifically developed for describing the links between glo-
bal change processes and public health. The model only includes effects from 
external sources; it does not consider genetic factors, which also determine 
health. The model identifies four types of determinants of public health. Besides 
determinants in the environmental domain, such as air quality and climate, the 
other determinants are in the institutional, economic and sociocultural domains. 
The institutional domain refers to society’s political and administrative organisa-
tion. Education is an important factor in this domain. Economic determinants are 
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concerned with issues such as the effect of economic developments and prosper-
ity on public health. The social domain relates to matters such as lifestyle and 
social cohesion. 

Various levels at which determinants can affect health are identifiable within 
the domains, namely proximal, distal and contextual. Proximal factors affect 
public health directly. Distal determinants operate further down the chain 
through a number of intermediate causes; the effect of distal determinants is 
therefore always indirect. Ultimately, contextual factors are seen as circum-
stances at the macro level at which distal as well as proximal factors operate and 
develop; their effect is even more indirect than that of distal determinants. For 
example, in the institutional domain contextual factors include the form of gov-
ernment and general legislation. Distal determinants in this domain include every 
type of preventive health policy, such as anti-smoking regulations but also policy 
in other areas that affects public health, such as policy on food supplies or work-
ing conditions (‘health-related policy’). Proximal determinants in the institu-

Population 
health

Contextual 
determinants

Proximal 
determinants

Distal 
determinants

Figure 2  Determinants of health.22
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tional field are concerned with the existence of all manner of services regarding 
medical treatment and care, including access to those services.*

Consequently, many factors have an effect but there is also interaction and 
feedback between determinants in a single domain and between determinants in 
different domains, and their levels may also differ. The following is an example 
of feedback. Part of the institutional domain, the organisation of health services 
(a distal determinant), affects public health. However, the link between the two 
also operates in the opposite direction: improving public health affects the organ-
isation of health services. Various biochemical cycles (especially those for the 
elements carbon, nitrogen, phosphorous and sulphur) are responsible for interac-
tions in the environmental domain, as they form links between the various envi-
ronmental change processes.

The occurrence of interaction and feedback means that the whole can be con-
sidered as a coherent network which acts together as a determinant for public 
health. Meaningful statements on the contribution of individual public health 
determinants are only possible if this relationship is taken into account.

4.2 Importance of the systems thinking approach

The complexity of the network described above and the lack of information on 
some components makes it difficult to expose the links between changes in the 
living environment and public health, let alone describe them reliably in figures. 
Various simplifications are therefore used in practice to assess an environmental 
factor’s effect on public health. For example, it is assumed that no interaction 
exists, in other words, if one factor is removed, the effects of other factors on life 
expectancy are assumed to remain the same. 

To change this situation we need to obtain a better understanding of the sys-
tem. This calls for an integrated analysis of the subjects, taking into account the 
dynamics of the factors that affect public health, including known interactions, 
feedback and tipping points. This is the only way to make substantial progress in 
determining the effect of global environmental changes on public health, in the 
Netherlands in particular, and in determining the effectiveness of measures to 
tackle the causes of the changes and to limit the consequences, regardless of the 
domain in which the measures are taken. This approach is known as systems 
thinking or the systems approach; a system is an explanatory description of a 
delineated component of reality comprising a number of components between 

* Scientists’ opinions differ on precisely where the borders between direct, indirect and extremely indirect should be 
drawn.
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which interaction occurs.23 For the purposes of this advisory report, the system is 
the network of linked effects made up of the four domains. The added value of 
using systems thinking is mainly found in the assessment of effects that manifest 
over a long period. In practice, necessity compels researchers to limit their 
research to network components of various sizes.

4.3 Systems thinking approach

The essence of systems thinking is the analysis of the whole. This requires the 
combination of insights, information and analytical methods from various fields. 
Focusing systems thinking on the health effects of global environmental changes 
requires the integration of disciplines such as epidemiological, biomedical and 
ecological research into health effects with research in the fields of economics 
and social science. The part of the system studied determines the level of input 
required from the various fields.

The initial aim of systems thinking is a qualitative description of possible 
processes, links, interactions, feedback and tipping points. Some system compo-
nents can be cast in a quantitative mould and lend themselves to making calcula-
tions. Quantitative and qualitative analysis therefore go together, whereby the 
latter is mainly used in the service of the former. 

The main instruments used in systems thinking are systematic data collec-
tion, system models and scenarios.

4.3.1 Using models and scenarios

Computer simulation models can be used to obtain insights into the behaviour of 
a system or some of its components. Including links, interactions and feedback in 
the models creates an advanced form of integration between the components 
(sub-models). The way the system works can be better understood by making 
calculations. 

The Committee only uses the term system analysis in relation to making 
model calculations.* A lack of data for system analysis does not necessarily bring 
systems thinking to an end; after all the principles of the systems thinking 
approach continue to apply. 

* Not everyone makes this distinction between systems thinking and system analysis; the terms are often used inter-
changeably.24-26
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Models

Systems thinking is often used in the environmental field as a tool for obtaining 
an insight into global environmental change processes as well as their causes and 
effects. It is important to distinguish between two types of computer models: sci-
entific and integrated-assessment models.27-30 The difference between them is 
illustrated by two characteristics: comprehensiveness and complexity. Compre-
hensiveness relates to the extent to which the system is covered by the model; 
this refers to the number of processes included (only environmental changes for 
example, or also economic developments). Complexity refers to the model’s 
complexity (whether it covers all known subprocesses and natural variations in 
input data, for example, or only average values and key processes). 

Scientific models are primarily used to obtain more knowledge of how the 
system or parts of it operate. All processes are modelled as accurately as possi-
ble, including their natural variations. There are numerous scientific models in 
the environmental field that can describe chemical, physical and biological pro-
cesses on Earth31; examples include studies of climate changes over time on dif-
ferent continents (climate models).

Integrated-assessment models are used for applying available knowledge for 
policymaking. Models of this kind generally cover a larger part of the system. 
They include several chemical, physical and biological processes that are at the 
root of global environmental changes and the processes are integrated with social 
functioning (the institutional, economic and sociocultural domains).30,32-34 The 
various components of integrated-assessment models are highly simplified vari-
ants of the scientific models. They also only comprise key processes and, where 
necessary and possible, they work with average values. Consequently, in com-
parison with scientific models, integrated-assessment models generally score 
well for comprehensiveness and less well for complexity. 

Analyses conducted using integrated-assessment models can be helpful in 
assessing and comparing individual policy options or combinations of options to 
determine their desirable and undesirable consequences and they can also pro-
vide an impression of which policy can be used to achieve a particular objec-
tive.32,35 This applies for the complete range of measures, from curbing global 
environmental changes (by reducing greenhouse gas emissions, for example) to 
limiting the health effects (such as through building regulations, organising 
health services and information on drinking and movement in the case of heat 
problems).
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Scenarios 

Unrealistic expectations are a major pitfall when working with system models, 
namely expectations of being able to predict future developments. However, it is 
practically impossible to make predictions that go beyond exploring possible 
future developments. This requires using system models in combination with 
scenarios. 

Here the term scenarios means alternative pictures of the future within which 
various perspectives of developments in the past, present and future are shown.36 
They place varying degrees of emphasis on prosperity or sustainability and soli-
darity for example. Moreover, a specific time horizon can be chosen, such as ten, 
fifty or a hundred years. Depending on the model used and the issue concerned, 
an analysis can be made for the world as a whole, a continent, groups of coun-
tries or individual countries.

Uncertainty 

Systems thinking gives shape to available knowledge, especially in relation to 
identifying, elucidating and explaining critical uncertainties. 

Uncertainty arises from variability and ignorance. Variability is an inherent 
characteristic of our observation of the natural environment. Ignorance is the 
absence of knowledge. Variability and ignorance cannot be entirely separated 
because the absence of knowledge may be caused by variability in data but also 
by a complete lack of data. Variability and ignorance may lead to doubts about 
the causality of an assumed link or discussions about the nature and comprehen-
siveness of a model, for example. Moreover, uncertainty arises from a lack of 
information on feedback and tipping points, for example. Ignorance of this kind 
can in principle be remedied. There is also ignorance for which no remedy exists, 
as in the case of future social developments.

An extensive discussion of the uncertainties involved in systems thinking and 
the various techniques that can be used to delineate uncertainties when drawing 
conclusions is beyond the scope of this report. One method was mentioned 
above: working with scenarios is a way of dealing with uncertainties about social 
developments. Scenarios provide an insight into limitations on the extent to 
which policy could be enacted and what the consequences of this would be. More 
information on uncertainty and uncertainty analysis is provided by, amongst oth-
ers 32,37-44.
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4.3.2 Collect data

Systems thinking enables international as well as specifically Dutch questions to 
be addressed in relation to global environmental changes and their consequences 
for health.  However, the success or failure of using systems thinking as an option 
for examining the problem and reaping the benefits depends on the availability of 
data. Given the nature of the problem, the data required as input for systems 
thinking must be obtained partially in the Netherlands and partially elsewhere. 

An international trend has been observed towards better data accessibility 
and exchangeability. However, this does not guarantee that links between data 
from different sources can be established. This is often made difficult by differ-
ences in the scale of the data collection, for example. A point for special attention 
is therefore the way in which different types of data can be linked.

Cohort studies in the Netherlands 

An extensive discussion of the types of data and research methods that are 
important for using systems thinking to obtain insight into how global environ-
mental changes will affect public health is beyond the scope of this report. How-
ever, the Committee makes an exception to this by referring to an overview of 
Dutch epidemiological research. It may be possible to use the research in ques-
tion for systems thinking relating to global environmental changes and their 
effects on public health in the Netherlands. It was highlighted in the RGO advi-
sory report on assuring data on public health in the Netherlands now and in the 
future, which was published last year: ‘Van gegevens verzekerd. Kennis over de 
volksgezondheid in Nederland nu en in de toekomst’.45 The aforementioned 
advisory report included a list of large-scale and long-term cohort studies that are 
currently underway in the Netherlands and called for measures to ensure the 
availability of empirical data on public health in the Netherlands (including mea-
sures to establish a register of data collections, to improve facilities for linking 
the various types of data to each other, and to make it easier for third parties to 
use the data). The Committee underscores the importance of the RGO advisory 
report for the issue of global environmental changes and their effects on public 
health in the Netherlands. However, it must be taken into account that the afore-
mentioned studies were not set up to answer questions on this subject.
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Monitoring

The Committee also calls for monitoring. The Health Council’s advisory report 
‘Health and the environment: monitoring options’ defined monitoring as the 
periodic measurement, analysis and interpretation of indicators for environmen-
tal factors which are relevant to health, or for health problems which can be 
ascribed to environmental factors.46 Indicators are variables which enable 
changes to be measured that provide information on characteristics or conditions 
that cannot be measured or observed directly.47 Examples of relevant environ-
mental and health indicators are the annual average of daily temperatures (an 
indicator for climate change) and the percentage of new cases of hay fever (an 
indicator for respiratory allergies).

Long series of measurements taken without interruption and collected using 
similar methods can be useful for detecting and demonstrating trends or – if such 
a link is plausible – expressing them in figures. Monitoring can also be useful for 
determining how effective adaptive or protective measures really are (a reduction 
in the mortality rate associated with heatwaves, for example). 

Systems thinking can be helpful in tracing unknown effects and determining 
which variables make suitable indicators.

4.3.3 Scope of the systems thinking approach

Focus thus far

Systems thinking gained a firm foothold in the environmental field. Scientific 
endeavours have thus far primarily focused on fathoming physical, chemical and 
biological environmental change processes and their causes (see chapter 2). The 
analyses examined the interaction between the environmental domain and the 
institutional, economic and sociocultural domains. 

Some of the research also focused on determining the consequences, the 
options for taking action and the effects of the action taken. Measures at the 
international level have focused on tackling the causes and limiting the effects. 
The focus in the Netherlands is on the latter, with protection against flooding 
being the principal aim. Here too, the emphasis is on the safety of the Dutch pop-
ulation.
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Scientific role of the Netherlands

Dutch scientists were involved in the use of systems thinking in environmental 
policy from the outset and in the development of various integrated-assessment 
models (see for example 48-52). Models with a significant contribution from sci-
entists in the Netherlands have played a prominent role in the analyses included 
in the MA, IPCC and GEO4 reports.5,6,8

Public health

Thus far the research world has mainly concentrated on global environmental 
changes and their causes, and the options available for curbing them; insofar as 
research into the effects has been conducted, little, if any, of it was concerned 
with the effects on public health (see chapter 3). Systems thinking on this point is 
accordingly incomplete.

However, work is underway to improve this. Dutch scientists are involved in 
these developments too.53-58 The emphasis has thus far mainly been on major 
global causes of disease and premature death – such as malaria, malnutrition and 
unhygienic drinking water – as well as their determinants. The emphasis for the 
Netherlands should be on other diseases and threats, such as cardiovascular dis-
eases and disorders of the respiratory system.59,60 

To determine the degree to which a worsening situation can be avoided, an 
integrated approach to thinking about these subjects should not be limited to the 
effects on public health but should also extend to identifying risk groups as well 
as options for adapting and their effectiveness. For example, options during a 
heatwave include increasing the extent of health services, issuing building direc-
tives, providing information on behaviour changes in relation to drinking, move-
ment and so forth. Applying systems thinking would possibly also ultimately 
enable a survey of matters such as the required number of vaccinations for a new 
disease, the required infrastructure and staff for administering the vaccinations, 
plus the necessary care provided by general practitioners and specialists, bearing 
in mind a possible increase in the number of cases of asthma and allergies.

4.3.4 Bring professional fields together

There is a major impediment to increasing what is known about the effect of glo-
bal environmental changes on public health. Systems thinking in the environ-
mental field is mainly the domain of system modellers and scientist from a wide 
range of fields in the natural and social sciences, such as physicists, physico-
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chemists, biologists, sociologists, psychologists and economists. These research-
ers mainly know a great deal about the technical side of modelling and about part 
of the system, namely the system’s environmental change processes and their 
causes and links to institutional, economic and sociocultural domains; they know 
little about public health and its determinants. They seldom work with medical 
doctors and other health scientists with experience in empirical health research 
and who therefore have the necessary expertise to further unravel the links 
between the environment and health and to shape the part of the system con-
cerned. In the Committee’s opinion, close cooperation between these two groups 
is crucial for achieving success. This is the only way that they can learn from 
each other’s insights and clearly describe the problems.

4.4 Conclusion

The Committee takes the view that systems thinking is a precondition for survey-
ing future public health in relation to global environmental changes. Systems 
thinking is an instrument that gives available knowledge structure and coherence 
while also contributing to gaining a better understanding of the system’s opera-
tion. It can therefore be used to assist in decision-making on future policy.  
Adopting this approach places surveys of the effects on public health that can be 
expected within reach; such surveys are useful for policy applications. It also 
provides information on the effectiveness of policy and on any undesirable side-
effects.

The Committee points out that systems thinking in the field of effects on pub-
lic health has been left behind systems thinking in the field of global environ-
mental changes and their causes. Given the potentially severe and extensive 
effects concerned here, the Committee believes that this point warrants addi-
tional investment. This requires close cooperation between scientist from two 
fields that currently hardly ever meet. On the one hand this refers to system mod-
ellers and scientists from a wide range of fields in the natural and social sciences 
and, on the other hand, medical doctors and other health scientists. Thanks to the 
strong scientific position the Netherlands has in systems thinking in the environ-
mental field, researchers in the Netherlands can play a significant role in improv-
ing the situation. This would benefit Dutch as well as international public health 
interests. 

In the Committee’s opinion, the key areas of research into the relationship 
between global environmental changes and public health in the Netherlands, 
whereby the systems thinking approach to the relationship could be expanded, 
are:
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• empirical research into the health effects of global environmental changes
• the development and application of scenarios to explore the health effects of 

global environmental changes and thereby gain an understanding of their 
nature and magnitude and the time when they will occur

• determination of relevant indicators
• identification of risk groups
• research into possible measures for alleviating the health effects of global 

environmental changes and into the effectiveness of any such measures.

The research into climate change and damage to the ozone layer can partially 
focus on the latter two points; in the case of the other global environmental 
changes the remaining points still require a lot of work. 
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5Chapter

Conclusions and recommendations

Scientific knowledge of the global environmental changes that are underway and 
their consequences has increased considerably in recent decades. However, in 
contrast with this, we still know little about how the changes will affect public 
health over time. This applies globally as well as in the Netherlands in particular. 
A summary of what we know about this was provided in a recent Dutch report on 
current knowledge of global environmental changes and public health in the 
Netherlands: ‘Mondiale milieuveranderingen en volksgezondheid: stand van de 
kennis’.2 The Committee observes along with the report’s authors that there are 
still many gaps in the available knowledge. 

Nevertheless, it is an established fact that climate change has adverse health 
effects and that the Netherlands will not be able to escape them; this is something 
that was unclear more than twenty years ago when the Health Council first exam-
ined the subject. It is likewise an established fact that damage to the ozone layer 
can be harmful to health, as previously noted by the Health Council (1994).15 
Public health is also likely to suffer from other environmental changes, such as 
changes in the use of land, depletion of freshwater resources and a decline in 
biodiversity but the indications for this are less clear. Nonetheless, the possible 
effects are relevant, and potentially severe and extensive. However, it is not pos-
sible to say when they will occur, how often, and how extensive they will be. 

Therefore, according to the Committee, the health aspects of global environ-
mental changes should definitely be on the policy agenda. The effects are par-
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tially attributable to determinants other than the environmental changes in 
question. However, knowledge of their combined action is scarce.

Establishing a proper balance between implementing policy renewals and 
conducting further research would be in keeping with a precautionary strategy 
that incorporated the aforementioned elements.

The Committee makes nine recommendations to this end.

1 Pay more attention in policy and research to the consequences 
for health of global environmental changes

The consequences for health of global environmental changes are important but 
have thus far not been paid sufficient attention in policy and research. This cer-
tainly applies to the environmental changes that are least clearly understood, 
such as changes in land use, depletion of freshwater resources and a decline in 
biodiversity. Consequently, the Committee recommends paying specific attention 
to the latter processes when drawing up a research programme, while also bear-
ing in mind that these are not separate developments.

2 Research into health threats and protective measures

Sufficient information is already available on the health effects of climate change 
to enable part of the research to focus on possibilities for us to adapt, for example 
by paying more attention to identifying risk groups and how the health threats 
they face can be reduced. This is less important in the case of damage to the 
ozone layer because measures at the international level have been taken which 
appear to be effective and are expected to result in the ozone layer’s restoration 
in due course. Concerning other environmental changes, a lot more research is 
required into the nature of the health threats, how extensive they will be and 
where and when they will occur.

3 Adopt systems thinking

Numerous factors affect public health, not just environmental factors such as the 
global changes discussed here but also institutional, economic and sociocultural 
factors. Taking the factors as a whole – including global environmental changes 
– we know or can reasonably assume that some of them are influenced by each 
other's effects. However, there are still many gaps in our knowledge of how they 
are interrelated. Nevertheless, meaningful statements on how the various global 
environmental changes affect public health – both in general and specifically in 
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the Netherlands – can only be made if these interrelationships are taken into 
account. Obtaining greater understanding of the interrelationships is therefore 
crucial. The core of this systems thinking approach is the merging of knowledge 
from various disciplines. 

The Committee takes the view that systems thinking is a precondition for sur-
veying future public health in relation to global environmental changes. It is an 
instrument that gives available knowledge structure and coherence while also 
contributing to gaining a better understanding of how the system or parts of it 
operate. Systems thinking can make a valuable contribution to improving our 
understanding of how global environmental changes will affect public health in 
the Netherlands. It can therefore be used to assist in decision-making on future 
policy. Systems thinking places surveys of the effects on public health that can be 
expected within reach; such surveys are useful for policy applications. It also 
provides information on the effectiveness of adopted policy.

Systems thinking demands the compilation of adequate data. In part, such 
data will need to be specific to the situation in the Netherlands.

4 Bring two groups of researchers together

The Committee notes that systems thinking is becoming established in the field 
of global environmental problems but does not yet generally extend into the rela-
tionship to public health. Given the potentially severe and extensive effects con-
cerned here, the Committee believes that this point warrants additional 
investment. This requires close cooperation between scientists from two fields 
that currently hardly ever meet. On the one hand this refers to system modellers 
and researchers from a range of fields in the natural and social disciplines and, on 
the other hand, medical doctors and other health scientists. Input from this group 
is essential to enable public health to have a place in systems thinking about glo-
bal environmental changes. This input could be achieved by making grants avail-
able to support research in which the two scientific fields are integrated.

5 Exploit leading position

The Netherlands is a pioneer in the development of systems thinking in the envi-
ronmental field. The Committee therefore takes the view that it would be advis-
able to examine the extent to which its recommendations can be implemented in 
international cooperation involving a major role for Dutch scientists. After all, 
their strong scientific position in this field means that investments in research in 
which they are involved are highly likely to be successful. 
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6 Implement policy that works on several fronts

The transnational nature of the problem makes international coordination essen-
tial for measures and agreements intended to tackle the causes. It will also be 
possible to take specific adaptive measures domestically. A particular aspect of 
any such measures is that they often have an impact on more than one front 
simultaneously, which means that they are helpful in tackling more than one 
environmental issue.61,62 For example, energy saving not only reduces the use of 
natural resources but also greenhouse gas emissions, and reducing dependence 
on fossil fuels for vehicles and transport improves air quality while also reducing 
greenhouse gas emissions. This is all beneficial to public health.

7 Ongoing monitoring

A major part of policy based on precautionary action is monitoring developments 
over time to ascertain whether the severity of the problem and the uncertainties 
remain the same and also, of course, to determine the effectiveness of adopted 
policy and to make any necessary adjustments. Especially given the extent of the 
uncertainty in which policy decisions have to be made, it may well be that a cho-
sen course of action fails to work or has undesirable side-effects. Systems think-
ing can be an aid in finding the relevant indicators for research of this kind, for 
both environmental changes and public health.

8 Take extra care with communication

The particular characteristics of the issue of global environmental changes and 
their effect on public health in the Netherlands make it more difficult to commu-
nicate about risks and the options available for controlling them, not least 
because of the international dimension. It is therefore necessary to exercise 
exceptional care in communication. 

The essence of this is that various processes may have far-reaching conse-
quences for public health but there is still a great deal of uncertainty about the 
nature and extent of the risks and timescale over which they will manifest. More-
over, various points of view exist in the community about the urgency of the 
problem and the desirability of measures to combat the suspected changes or pre-
pare ourselves for them. This calls for a type of decision-making (‘governance’) 
based on participative dialogue with those involved, namely authorities, citizens, 
social parties and experts. The parties include the business community, trade 
unions and consumer and environmental protection organisations. The Commit-
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tee sees communication as a two-way exchange of information plus discussions 
between the parties concerned, without underestimating the importance of pro-
viding information on scientific findings and explanations of policy options.

9 Set the agenda

This advisory report is in the form of an agenda. The details of research propos-
als can be worked out in line with the usual procedures for encouraging and giv-
ing shape to scientific research programmes, and in line with current processes 
for concluding international research agreements, such as those that can be used 
to reduce the knowledge gaps that were identified in the ‘Millennium Ecosystem 
Assessment’21.
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AAnnex

The committee

The Health and Environment Surveillance Committee has the task of bringing 
subjects concerning health and the environment to the attention of the govern-
ment and Parliament, and of highlighting threats and opportunities. This may be 
in relation to new issues but may equally concern topics that require attention 
once again. 

The Committee was established on 22 October 2007. Its mandate ends on 22 
October 2011. 

Composition of the Committee:
• Professor W.F. Passchier, Emeritus Professor of Risk analysis, Maastricht 

University, chairman 
• Professor J.W. Erisman, Professor of Integrated Nitrogen Issues, VU Univer-

sity, Amsterdam, and Unit Manager of Biomass, Coal & Environmental 
Research, Energy Research Centre of the Netherlands, Petten

• P.J. van den Hazel, physician, specialist in environmental medicine, Public 
Health Service Central Gelderland, Arnhem

• Professor D. Heederik, Professor of Health Risk Analysis, Institute for Risk 
Assessment Sciences, University of Utrecht 

• Professor R. Leemans, Professor of Environmental Systems Analysis, 
Wageningen University 

• Dr J. Legler, toxicologist, Institute for Environmental Studies, VU Univer-
sity, Amsterdam 
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• Dr. J.P. van der Sluijs, researcher in Science Technology and Society, Coper-
nicus Institute for Sustainable Development and Innovation, University of 
Utrecht

• Professor D.R.M. Timmermans, Professor of Risk Communication and 
Patient Decision Making, EMGO Institute, VU University Medical Centre, 
Amsterdam 

• Dr P.W. van Vliet, Health Council of the Netherlands, The Hague, secretary

The Health Council’s secretarial department drew up draft versions of this advi-
sory report which were discussed in Committee meetings. The advisory report 
was then presented to the Standing Committee on Health and Environment, 
which is one of the Health Council’s permanent bodies of experts, and to a num-
ber of other experts including some in the Health Council. The Committee took 
the comments into account in the final draft.

The following persons were consulted:
• Dr. H.B.M. Hilderink, demographer, PBL (Netherlands Environmental 

Assessment Agency), Bilthoven
• Dr. M.M.T.E. Huynen, environmental health expert, International Centre for 

Integrated Assessment and Sustainable Development, Maastricht University
• Professor J.P. Mackenbach, Professor of Public Health, Erasmus MC, Rotter-

dam
• Professor P. Martens, Professor of Sustainable Development, International 

Centre for Integrated Assessment and Sustainable Development, Maastricht 
University 

• F. de Pater, M.Sc., water and environment scientist, VU University, Amster-
dam

• Professor P. Vellinga, Professor of Climate Change and Flood Safety, 
Wageningen University, and Professor of Climate Change and Societal 
Implications, VU University, Amsterdam
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Members of Health Council Committees – which also include the members of 
the Advisory Council on Health Research (RGO) since 1 February 2008 – are 
appointed in a personal capacity because of their special expertise in the matters 
to be addressed. Nonetheless, it is precisely because of this expertise that they 
may also have interests. This in itself does not necessarily present an obstacle for 
membership of a Health Council Committee. Transparency regarding possible 
conflicts of interest is nonetheless important, both for the President and members 
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of a Committee and for the President of the Health Council. On being invited to 
join a Committee, members are asked to submit a form detailing the functions 
they hold and any other material and immaterial interests which could be rele-
vant for the Committee’s work. It is the responsibility of the President of the 
Health Council to assess whether the interests indicated constitute grounds for 
non-appointment. An advisorship will then sometimes make it possible to exploit 
the expertise of the specialist involved. During the establishment meeting the 
declarations issued are discussed, so that all members of the Committee are 
aware of each other’s possible interests.



64 Global enviromental impact on health


