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Abstract. Land subsidence in the Netherlands is an ongoing process. An increasing number of people and
economic assets are exposed to subsidence and damage costs are soaring. In some areas tipping points have
already been reached, where current land-use can no longer be maintained without considerable costs.

A specific policy focusing on subsidence is lacking. Dealing with the societal impacts of subsidence is mainly
the (implicit) responsibility of the public authorities that regulate the drivers of subsidence. As the societal
impacts continue to occur and are increasing, discussions arise on the exact drivers of subsidence and responsi-
bilities for the impacts on society.

Our study aims to analyse whether and to what extent public decision-making, which controls land subsi-
dence due to groundwater-table lowering and extraction of hydrocarbons and its societal impacts, is organised
effectively to reduce these societal impacts, and how the legal framework can be improved to achieve that. By
studying the respective legal frameworks of these drivers, we map legal solutions for mitigation of subsidence
itself or adaptation to its societal impacts – both eventually aimed at reducing the societal impacts of subsidence.
In this paper, we focus on the legal framework of one of these drivers: groundwater-table lowering.

1 Human drivers of subsidence

The Netherlands has a long history of subsidence (Van de
Ven, 1993; Vos and Van Heeringen, 1997; Erkens et al.,
2016). Large-scale drainage of the extensive peatlands in the
western and northern parts of the Netherlands started approx-
imately 1000 years ago as a result of rapid population growth
(Borger, 1992; Van Dam, 2001). Subsidence nowadays is still
ongoing due to (1) continuous drainage of the former peat-
land, which is now mainly in use as agricultural land and
built-up area, (2) expansion of the built-up area and the in-
frastructural network, (3) salt mining and the extraction of
gas in the northern Netherlands (Fig. 1). As a result of this,
currently ∼ 50 % of the coastal-deltaic plain of the Nether-
lands is located below sea level (Koster et al., 2018).

2 Land subsidence from a legal perspective: legal
control of human drivers

Law is aimed at regulating human behaviour and is there-
fore an effective means to prevent human-induced land sub-
sidence. In order to evaluate the legal framework concerning
the lowering of the groundwater table, this paper first gives a
short overview of the Dutch legal system and public policy-
making and decision-making in the Netherlands.

2.1 The Dutch legal system: constitutional organisation

The Netherlands has a multilevel administration. Four geo-
graphically demarcated levels of government can be distin-
guished (Fig. 2): the national government, the provinces, the
municipalities, and the regional water authorities. Provinces
and municipalities are decentralised administrative author-
ities that have general rule-making competences, which
means that they can make rules on a whole range of policy
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Figure 1. Subsidence map of the Netherlands (© Bodemdal-
ingskaart.nl, 2018).

areas. They also have executive powers, which means that
they are responsible for implementing and enforcing gen-
eral rules, mostly by making binding decisions in individual
cases. The fourth geographically demarcated, decentralised
level of government is the Regional Water Authority (RWA).
In contrast to the other decentralised administrative authori-
ties, the RWAs can only exercise their competences to deal
with one policy area: water management.

The rationale of the multilevel character of the Dutch gov-
ernment is that rules and decisions are best made at the most
appropriate level of administration: some issues are better
dealt with by the national government since they concern the
entire country, while local issues are best dealt with by a mu-
nicipality.

2.2 The Dutch legal system: public policy-making and
decision-making

The national government as well as the decentralised admin-
istrative authorities use their competences to develop and im-
plement public policy. Policies are not legally binding; in-
stead, they inform these public authorities when they enact
general rules or make binding decisions. The adjective “pub-
lic” means that in enacting general rules and binding deci-
sions public (administrative) authorities ought to pursue pub-
lic, rather than personal goals. Citizens affected by a public

decision can seek judicial protection against such a decision
before administrative courts and, on occasion, civil courts if
they perceive the decision as unlawful.

The Dutch Constitution lists several public responsibilities
that require the government to develop public policies. One
example is article 21 of the Constitution, which states that
“[i]t shall be the concern of the authorities to keep the coun-
try habitable and to protect and improve the environment”.
The public policies developed to protect the environment are
enacted in sectoral laws (Fig. 3), each of which deals with
a particular aspect of environmental protection (e.g. spatial
planning, water quality, nature protection).

These sectoral laws grant the central government and de-
centralised public administrative authorities rule-making and
executive competences in order to protect different aspects
of the environment. These governments must exercise these
competences in light of the particular aspect of the environ-
ment that a sectoral law aims to protect. As a result, admin-
istrative authorities, when taking a binding decision in an
individual case for which they must weigh different, some-
times conflicting interests against each other, can only take
into account those interests relating to the particular aspect
of the environment that the sectoral law deals with. This
often results in complex decision-making, since one activ-
ity can potentially harm different aspects of the environment
and is therefore often regulated in several sectoral laws, for
which often different administrative authorities are the com-
petent decision-makers and different interests must be taken
into account. Public decision-making in environmental law
does therefore seldom take place in isolation – there often is
an interplay or interdependency between the different public
decisions applicable to an activity. This does not only result
in complex decision-making, but also makes it very complex
for citizens who seek judicial protection, as responsibility for
drainage activities is scattered throughout different laws and
regulations executed by different authorities.

Although the sectoral laws will be put together in the Envi-
ronmental and Planning Act (likely in 2021), this will likely
have no or little effect on the fragmented nature of environ-
mental regulation and decision-making.

3 Lowering of groundwater levels: the legal
framework of water-level government

Human-induced subsidence can either be the result of exter-
nal pressure of infrastructure and buildings (loading), (large-
scale) groundwater extractions and water-level management
of both groundwater and surface water bodies. In this pa-
per we focus on the legal framework of one of these causes,
namely water-level management.
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Figure 2. Constitutional organisation of the government in the
Netherlands.

3.1 Public decisions and relevant interests under the
legal framework

The legal framework concerning water-level management
primarily consists of two acts, namely the Water Act and the
Spatial Planning Act (SPA). The purpose of the Water Act
is ensuring water safety, protecting water quality and allow-
ing water systems to fulfil societal functions (Sect. 1.2 “Wa-
ter Act”). The Water Act designates decision-making compe-
tences to different public authorities, relating to the purposes
of the Act, including establishing formal decisions with re-
gard to target levels for (designated) groundwater and sur-
face water bodies. RWAs establish water level target deci-
sions for regional waters, which they have to maintain as
much as possible. RWAs can do this for instance by operating
pump stations and weirs, but they can also exercise their legal
water management competences by, for example, regulating
(human) activities that can affect water levels (in permits or
binding rules).

When establishing water level target decisions, the compe-
tent public authority must take into account all interests rel-
evant to this decision. The interests concerning spatial func-
tions that require a certain water level – such as agriculture,
nature, residential area, leisure and archaeology – play an im-
portant role in this matter. RWAs tend to follow the policy
principle “water level follows allocated (spatial) function”
when establishing water level target decisions.

Some spatial functions require different groundwater lev-
els; for example, lower groundwater levels are more bene-
ficial to agriculture, whereas higher groundwater levels are
more beneficial to nature. For this reason, RWAs are inclined
to set lower water levels in water target decisions for areas
that have an agricultural function in comparison to the wa-
ter levels set for areas that have an ecological function in the
zoning plan.

Spatial functions have to be allocated to lands by the mu-
nicipalities in their zoning plans. The Spatial Planning Act

Figure 3. Sectoral environmental protection legislation.

(SPA) requires municipalities to adopt binding zoning plans
for all lands under their jurisdiction, including the subsoil,
groundwater and surface water. The purpose of the SPA is to
provide “good spatial planning” (Sects. 2.1 and 3.1 “SPA”).
When adopting a zoning plan, municipalities must therefore
take into account all the relevant interests related to good
spatial planning. Since providing good spatial planning is an
open-ended purpose, a wide variety of interests might be rel-
evant.

The water level set in a water level target decision is there-
fore closely connected to the spatial functions allocated in
the relevant zoning plan.

3.2 Land subsidence and its societal impact as a
relevant interest

In both the Water Act and the SPA, land subsidence is
not explicitly mentioned as an interest that must be taken
into account in public decision-making. However, the open-
endedness of the purposes of both the Water Act and the SPA
means that a wide variety of societal impacts of land sub-
sidence can be taken into account in decisions taken under
these Acts, such as water level target decisions and zoning
plans. The public authorities, however, must weigh those in-
terests against many other relevant interests. The outcome of
this balancing exercise is not predictable as a plethora of in-
terests could come into play.

However, for the RWAs, that generally follow the self-
binding policy principle “water level follows allocated func-
tion”, the spatial functions allocated in a zoning plan are a
predominant factor when establishing a water level target de-
cision.

Municipalities can take land subsidence into account when
adopting zoning plans, as long as it is connected to good spa-
tial planning. There are two procedural requirements that see
to a zoning plan’s effects on groundwater levels: the munici-
pality must describe how it has taken into account the effects
of the zoning plan on local water management, and the mu-
nicipality must consult with the local RWA for the effects
of the plan on groundwater levels. However, these are pro-
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cedural rather than substantive requirements – they do not
prescribe how land subsidence should be taken into account
in a zoning plan.

4 Towards more effective control of
groundwater-level lowering: improving the legal
framework

The Dutch legal system can be characterised as a multilevel
administration, designed to function at different geographical
scales. For that reason, the level of government that corre-
sponds with the geographical scales at which the impacts of
the decision are felt, establish general rules and take binding
decisions. Furthermore, these different levels of government
each are competent to adopt rules and take decisions to pro-
tect particular aspects of the environment (spatial planning,
water, etc), rather than the environment as a whole.

These characteristics of the Dutch legal system, how-
ever, seem weaknesses when it comes to effective control
of groundwater-level lowering. Impediments to its effective
control are the lack of a specific policy focusing on land sub-
sidence and the fragmentation of decision-making between
various different public authorities. This results in incoher-
ent, and hence ineffective, public decision-making. Whether
and to what extent groundwater levels are lowered, depends
on the water levels set in water level target decisions by the
RWAs, which in turn depend on the spatial functions allo-
cated in the municipal zoning plans. Although the societal
impacts of land subsidence can be a relevant interest to be
taken into account in a zoning plan (as long as it relates to
good spatial planning), municipalities have to balance this in-
terest against other spatial interests such as agriculture. Some
municipalities might thus design their zoning plan in such a
way that it reduces the impacts of land subsidence in vulner-
able areas, such as allocating bodies of water and the sur-
rounding land a nature function, rather than agricultural area
or establishing building bans or prescribe adaptive building
requirements in subsidence vulnerable areas; others might
not do so.

One way to improve the existing legal framework, so that
specific policies focusing on land subsidence can be devel-
oped, would be to explicitly address land subsidence in sec-
toral laws, such as the SPA and the Water Act, and require
its effects to be explicitly weighed in decisions under these
sectoral laws.

Another way to improve the legal framework would be to
stimulate provinces to take their policy-steering and regional
coordination role seriously by using their legal instruments to
coordinate municipal spatial planning policy and decisions
and water management policy and decisions of the RWAs.
Provinces are in a uniquely suitable position to develop and
implement policies to prevent or mitigate the impacts of land
subsidence. First, because provincial interests correspond to
the geographical scale of the societal impacts of land subsi-

dence. The impacts of land subsidence are felt in areas larger
than individual municipalities and RWAs but only in certain
provinces – not in the entire country (Fig. 1). Provinces there-
fore seem the appropriate level of government to develop co-
herent policies to reduce the impacts of subsidence, as it is
in the provincial interest to do so. Second, they can already
coordinate decision-making on regional spatial planning and
regional water management in the provinces and can thus de-
velop specific (regional) policies on land subsidence.

Finally, structural monitoring by the national government
could result in more coherent policy-making and decision-
making. Impartial and publicly accessible current data on e.g.
surface elevation, groundwater levels and subsurface proper-
ties, preferably standardized and at sufficient spatial and tem-
poral resolution, can help public authorities develop more in-
formed policies and take better decisions, for example when
allocating functions in a zoning plan.

In the end, however, it is not the lawyers or geologists that
reduce the impacts of land subsidence: that depends on good
public policy-making and decision-making by the public au-
thorities, informed by geological information and laid down
in legal rules. Improvements to the legal framework, how-
ever, can contribute to informed political decision-making
and the development of specific policies by public authori-
ties, and thus to more effective decision-making in order to
reduce the societal impacts of land subsidence.

5 Conclusions

Law is aimed at regulating human behaviour and is therefore
an effective means to prevent the impacts of human-induced
soil subsidence. The Duth legal system is a multilevel ad-
ministration, with each level of government functioning at
different geographical scales and exercising competences on
different aspects of the environment. These characteristics,
however, are weaknesses when it comes to effective control
of soil subsidence. The lack of specific policy focusing on
soil subsidence and the fragmentation of competences re-
sults in ineffective public decision-making. Improvements to
the legal framework and better use of existing legal instru-
ments, such as strengthening the coordinating and policy-
steering role of provinces, could improve the effectiveness
of decision-making to reduce the impacts of subsidence.
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