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Introduction

Global climate change has local ramifications. This is particularly so in the case of The Netherlands?:
A considerable coastline, the presence of the Rhine-Meuse-Scheldt river delta, and 59 percent? of the
land area prone to flooding, all make the country highly exposed to floods® from the sea and rivers.
The Netherlands also faces other physical climate risks, including waterlogging, heatwaves, and
prolonged drought which can cause damage to buildings and other assets. Finally, the Netherlands
faces transition risks due to both climate mitigation and adaptation policies, which can shift the value
of assets affected by these policies.

Climate risks bear implications for the housing market. Some of these implications are hurdles that
stand in the way for the housing market to become low-carbon and climate-resilient. And from an
economic perspective, these implications are of great importance when designing policies that help the
shift towards a low-carbon and climate-resilient housing stock. In this report we provide insight into
the impact of climate risks on the Dutch housing market. We focus on the owner-occupied sector,
because — in contrast to tenants — homeowners have to act upon climate policies themselves and are
also more directly impacted by price effects of climate risks and climate policies.

We take a holistic research approach (figure 1). Based on a systematic literature review (a description
of the methodology is included in Appendix 1), we investigated how climate change affects the
housing market through three channels of impact: physical climate risks, climate adaptation, and
climate mitigation. Climate adaptation refers to the adjustment to the effects of climate change. For
some climate risks, homeowners are dependent on the government because there are limited
adaptation options they can take on their own. Examples of public climate adaptation measures are
reinforcements of primary barriers and changing building regulations. Climate mitigation refers to
reducing greenhouse gases emissions into the atmosphere to limit global warming. Examples are
insulation measures and installing solar panels on homes. In our impact analyses, we distinguish three
different impact levels (households, regions and macro). Impacts on a national level are considered to
be macro-level impacts. We recognize that climate change and related policies may have important
indirect and self-reinforcing effects too, for instance via the interplay between the housing market and
the economy. We limited our research to the direct impacts.

Our aim is to provide insights and recommendations that help the transition to a CO»-neutral and
climate-resilient (owner-occupied) housing stock. This transition should be timely, smooth, fair and
cost-efficient. Smooth refers to a gradual adjustment instead of shocks to avoid financial instability. In
our previous housing market publication®, we concluded that the housing market contributes to
(wealth) inequality. Building on this conclusion, we consider a transition to be fair and just if it does
not increase inequality between households, and between current and future generations. To this end,
we have made explicit the trade-offs and practical hurdles related to current, planned, and potential
climate policies. For current policies, we took climate policies as laid out in the coalition agreement®
of the previous (resigning) government as the starting point of our analysis. This policy synthesis
presents our main conclusions (in bold). Each conclusion is substantiated with further analysis (in
bullets). The methodology used for the systematic literature review is documented at the end of this
report, with Appendix 1 providing an overview of channels of impact, (see Appendix 1) and Appendix
2 a ‘library’ of existing knowledge.

This report is the result of a joint and independent research project conducted by climate economists
and housing market economists of the economic research departments of ABN AMRO, ING and
Rabobank. During various stages of the research project, a large group of experts provided us with
feedback and knowledge, for which we are really thankful. We do take full responsibility for the
policy recommendations and insights in this report. Please note that our recommendations for banks
are limited due to our independence from the banks’ commercial activities and competition law.


https://themasites.pbl.nl/o/risico-overstromingen/
https://media.rabobank.com/m/6d7d4b29e4f3edfe/original/20220614_Economisch-perspectief-voor-een-grondige-renovatie-van-de-woningmarkt.pdf

Figure 1. Our impact analysis distinguishes between three different impact levels
(households, regions, macro) and three channels of impact (physical climate risk,
adaptation, and mitigation).
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1. The pace and impact of global climate change have long been underestimated. The
uncertainty on how climate change progresses is reflected by a wide range of severe
impact scenarios

"Greenland glaciers are melting even faster® than predicted”. "Dutch Meteorological Institute (KNMI):
sea level rising” faster than predicted”. "American top climatologist: we underestimated the CO»
problem for forty years". "We are entering an unfamiliar domain® regarding our climate crisis".
"Exceeding 1.5°C® global warming could trigger multiple climate tipping points." These scientific
statements and headlines reflect not only great uncertainty about the future climate but also that, so
far, the climate is changing faster than expected.

The four main climate scenarios developed by the KNMI (KNMI °23 scenarios*?) do not incorporate
accelerated trends'! in ice-shelf melting of the West Antarctic Ice Sheet, which might raise the global
mean sea-level by 5.3 meters over the coming centuries. Whether these trends will make the four
KNMI climate scenarios “outdated” is not yet known. In any case, extreme scenarios cannot be ruled
out.

Our analysis is based on the KNMI’23 scenarios, which reflect the best available climate information
for the Netherlands at this time.

2. Sea-level rise unlikely to be a significant macro-level risk for the housing market until
2100. After this, extreme scenarios are possible

The KNMI’23 scenarios show increases (up to 124cm in a high emission scenario) in the average sea-
level until 2100. The KNMI states that a sea-level rise of up to 2.5 meters in 2100 ‘cannot be ruled
out’, but current decision-making does not take extreme scenarios outside of the KNMI’23 scenarios
into account.

It is technically feasible'? to adapt to sea-level rise until at least 2100. In the case of a high global
emissions scenario (SSP5-8.5), the Netherlands is able to manage sea-level rise until 2050 (19 to 38
cm) and 2100 (59 to 124 cm). Moreover, the Delta Commissioner and the Ministry of Infrastructure
and Water Management assume that a sea-level rise of 3 meters in 2200 is technically possible and
would lead to an annual cost that is similar to that of the current flood protection program (HWBP).

The costs of the current climate adaptation strategy to floods from the sea (and rivers) are relatively
small until 2050. The national flood safety program will require an estimated EUR_50 per inhabitant


https://www.nu.nl/klimaat/6288735/gletsjers-op-groenland-smelten-nog-sneller-dan-gedacht.html
https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biad080/7319571
https://cdn.knmi.nl/system/data_center_publications/files/000/071/901/original/KNMI23_klimaatscenarios_gebruikersrapport_23-03.pdf
https://www.deltaprogramma.nl/deltaprogramma/documenten/publicaties/2023/11/09/20231107-9525_tussenbalans-kennisprogramma-zeespiegelstijging_06-webversie
https://www.deltaprogramma.nl/deltaprogramma/documenten/publicaties/2023/11/09/20231107-9525_tussenbalans-kennisprogramma-zeespiegelstijging_06-webversie
https://www.h2owaternetwerk.nl/h2o-actueel/hwbp-wordt-fors-duurder-nog-eens-500-kilometer-primaire-kering-moet-worden-versterkt

per year (annually 0.1% of GDP) until 2050%. As a comparison, it is more costly to adapt to other
physical climate risks - the estimated cost of protecting the urban environment in the province of
South-Holland against waterlogging, heat, and drought annually amounts to 0.2% of provincial
GDP15 until 2050.

Hence, we conclude that large macro impacts are unlikely under the current adaptation strategy to sea-
level rise as these risks are maintained within the agreed limits®. In addition, the adaptation costs also
seem manageable on a macro level.

The regional and household-level impacts of adaptation to climate change can be considerable. This is
because adaptation can be technically challenging and requires large trade-offs in terms of spatial
planning, alongside new problems occurring in the low-lying land behind the dikes. For example, dike
reinforcements may require additional horizontal space of up to 90 meters, which is not always
available in built-up areas. In some regions, agricultural and industrial land use may no longer be
feasible because sea-level rise drives the accumulation of salt in soils (“salinization”).

The short-term need to build more houses should be carefully balanced with the long-term risks in
flood-prone areas. Today, it is still possible to build in flood prone areas such as floodplains, and this
is justified by law (Raad van State).

Rapid housing construction can lead to "lock-ins", where measures are becoming increasingly costly
or even unfeasible:

» More than two-thirds of future housing construction’ is planned in low-lying areas of the
Netherlands, mainly in the Randstad area. This increases the concentration of labor and capital in
these areas, which, in turn, requires ramping up flood protection after 2050.

* Housing construction near dikes and major rivers reduces possibilities for dike reinforcements and
more room for the rivers, both of which may be increasingly necessary in case of dire climate
change.

Short-term considerations for building locations can stand in the way of long-term options for
building locations to stay climate resilient. For example, without preventive measures, building on
subsiding soils can lead to damages in the long run. We advise that lock-ins are more explicitly
considered in residential housing planning (see also the advice of the Delta Program Commissioner).
This requires knowledge development, which could be done in future initiatives (see, e.g., Brede Nota
Ruimte and ReThink the Delta).

We advise the government to initiate and develop a structured very long-term vision on future flood
safety in the Netherlands. This vision should look 50, 100, 150 years ahead and involve various
stakeholders (lower-level governments, water boards) and various disciplines (engineering,
climatology, economics, psychology).

3. Climate change exacerbates pre-existing foundation problems. This can have a large
impact on individual households but the total restoration costs are small compared to
current total home value

Foundation problems (pile degradation and differential settlements) are caused by multiple8 factors,
including groundwater management, soil subsidence caused by groundwater management and
development of buildings, and climate-induced drought. Foundation problems affect 10% of Dutch
properties, mostly in the northern and western parts of the Netherlands, but more often also in other
low-lying areas. Increased drought caused by climate change until 2050 increases the risk of
differential settlements and could increase total costs by up to 38%.%°

The estimated costs of foundation restoration amount to a maximum of EUR 60 billion?® (cumulative
costs) until 2050 (for all homes, both owner-occupied and rentals), which is equivalent to an average
annual cost of 0.2% of GDP until 2050.


https://www.h2owaternetwerk.nl/h2o-actueel/hwbp-wordt-fors-duurder-nog-eens-500-kilometer-primaire-kering-moet-worden-versterkt
https://www.deltaprogramma.nl/documenten/publicaties/2021/12/03/bouwstenendocument-het-effect-van-klimaatverandering-op-de-woningbouwopgave
https://www.tno.nl/nl/duurzaam/veilige-duurzame-leefomgeving/bouwinnovatie/funderingsproblemen/
https://www.kcaf.nl/wp-content/uploads/2022/11/74323-RVO-RPAF-22-Brochure_Woningeigenaren_TGPDFA.pdf

The estimated repair costs vary widely but are likely in the order of EUR 50,000-100,000% (~20-25%
of average property value) in cases where full restoration is needed. This is the case for only 2%-9%??
of all homes. For approximately 80% of the affected homes, repairs are estimated to cost less than
EUR 10,000%. A repair of EUR 100,000, however, could have major implications for affected
households.

Foundation problems can be prevented or delayed by active groundwater management in 25%-30% of
cases?. While some measures, e.g., raising or lowering groundwater levels, are taken by the public
sector, the materialization and repair costs are borne by either the current or future homeowner.
Moreover, active groundwater management can also be used to prevent damage from waterlogging.

The Fonds Duurzaam Funderingsherstel (EUR 100 million?®) offers loans to households that want to
restore their foundation but are unable to finance this with a regular mortgage or household savings.
The fund is sufficient to provide finance to 1000 homeowners with worst-case foundation issues
(assuming a repair cost of ~100,000 per case). The number of eligible homeowners may be much
larger — roughly 20% of the worst-case owner-occupied homes are located? in areas where average
household income and home value is low — but the exact number remains uncertain due to the absence
of household-specific data (see Point 6).

Besides the fund size being a potential risk, the availability of labor and length of turnaround time for
repair work are also potential risks. There is currently only a limited number of companies that are
able to perform such large-scale repair operations.

We advise the national government to investigate how many households are potentially dependent on
this fund and, if needed, allocate more funds accordingly. The focus should be on properties that
urgently need (costly) full restoration, and whose owner’s financial ability to restore is limited. In line
with governmental ambitions, the Fonds Duurzaam Funderingsherstel should also provide nationwide
coverage (beyond the current municipalities?”). A lot of municipalities with high foundation risk are
not yet included.?®

We advise governments and water boards to develop a systemic approach?, in which the planning
process is preceded by monitoring and inspections of the built environment (houses, roads, sewers
etc.). Thereafter, the knowledge gained should form the basis for an integral and phased planned
approach with close collaboration between residents, businesses, municipalities and water boards. The
technical implementation should make use of scale (i.e. entire residential blocks being addressed
simultaneously) in order to keep costs as low as possible.

4. Flood risk is already manageable under current economic conditions, but insurance
arrangements can help to avoid large impacts when floods do happen

It is estimated that 48%% of all Dutch homes are at risk of direct inundation from rivers and the sea if
primary and regional water defense systems fail. Only a fraction of Dutch homes face a high risk of
flooding combined with a severe inundation depth.

Both primary and secondary defense systems’ flood probability maps provided by LIWO3!
overestimate® the actual risk in specific locations due to several conservative modeling assumptions.

An extensive flood scenario analysis conducted by DNB and Deltares® suggests that, under current
climate conditions (and based on several assumptions), damages to the capital position of Dutch banks
are likely limited to between 0.3% and 0.5%. This is because current net positive home equity
prevents flood damages from causing home values to drop below the outstanding mortgage for most
homes.

Primary flood defense systems are strengthened and upgraded until 2050, according to a national dike
reinforcement plan (HWBP). This plan ensures that flood safety meets strict safety norms by 2050. It
is because of these planned, ongoing improvements of the flood defense systems that flood risks are
expected to decline despite sea-level rise. The norms and upgrades for secondary flood defense
systems are determined by provinces at a regional level.


https://publications.deltares.nl/11206466_002.pdf
https://www.kcaf.nl/wp-content/uploads/2022/11/74323-RVO-RPAF-22-Brochure_Woningeigenaren_TGPDFA.pdf
https://www.kcaf.nl/wp-content/uploads/2022/11/74323-RVO-RPAF-22-Brochure_Woningeigenaren_TGPDFA.pdf
https://www.abnamro.com/research/nl/onze-research/stapeling-klimaatrisicos-en-financiele-draagkracht-op-de-woningmarkt
https://www.klimaateffectatlas.nl/nl/plaatsgebonden-overstromingskans
https://www.hkv.nl/wp-content/uploads/2023/05/RO0917.10_Overstromingsrisicomodel_voor_ruimtelijke_-investeringsvraagstukken.pdf

Flood damages to properties are dependent on flood height. There is a large difference between
ground floor properties and apartments on higher floors. The maximum estimated damage (i.e. when a
primary flood defense system fails) for repairing a building amounts to EUR 1,295 per m? and
replacing its contents amounts to a maximum of EUR 82,000 per dwelling (SSM202234).

We advise municipalities to communicate clearly how households can limit the impact of floods or
waterlogging, by adaptation measures® for existing and new housing. The communication should
clearly distinguish between adaptation of housing and local infrastructure. Communication and
prioritization should be focused on households with the highest flood risk and those who are most
dependent on fast damage compensation.

We advise that the government and water boards should communicate clearly about which houses are
prone to floods or waterlogging (caused by primary/secondary defense system failures).

Insurance arrangements can help to protect households against large losses by sharing risks among a
large number of households.

The majority of households believe® they are privately insured against floods or would receive
government compensation in case of floods, whereas in reality they aren’t. The repair costs after
floods are borne by homeowners.

The current Wet Tegemoetkoming Schade bij rampen (WTS) offers only partial compensation and only
under certain conditions. In principle, the WTS is only applied if primary flood defence systems along

the rivers fail®”. However, the WTS was used in 2021 to compensate damages due to regional flooding
and extreme weather in Limburg.

If the government and insurers decide to increase flood insurability, there are many possible insurance
arrangements. For example, insurance premiums can be voluntary or mandatory, flat-rate or
differentiated, and with or without mandatory excess.

We advise insurers and the Dutch government to decide on the future insurability of flood risk,
including in currently uninsurable areas (e.g., “uiterwaarden”), and to communicate the insurance
arrangement of choice clearly.

We advise that the government communicates about the possibility of future compensation for
homeowners in the case of extreme climate and weather events, and that all insurers provide
transparent information about insurance coverage.

5. Other physical climate risks and costs also have limited macro-level impacts, but
impacts can be considerable for certain regions or households

Damages from extreme weather events, including from waterlogging (insurance claims amounted to
EUR 58 million in 2022%), hail (EUR 26 million in 2022) and storms (EUR 784 million in 2022), are
relatively small (all events combined <0.1% of national GDP). However, these damages have been on
an upward trend in the past decade. Furthermore, the damages from extreme rainfall and hail may
double® by 2085 (compared to baseline period 1981-2010).

The (increasing) risks of extreme weather and regional flooding (i.e. due to a secondary flood defense
failure) will likely be averaged out over homeowners via insurance, depending on the uptake of
private insurance for these risks. Roughly 90% of all occurrences of waterlogging and regional
flooding are currently insurable.

Extreme events do strike affected regions and households. The estimated costs of regional flooding
caused by extreme weather in Limburg (2021) amounted to EUR 433 million*!. Damages constituted
almost ~1%*2 of Limburg’s GDP.

There is limited evidence of the magnitude of other climate-related risks in the Netherlands, such as
heat stress, salinization, and wildfires on the built environment. However, these risks are currently


https://www.helpdeskwater.nl/publish/pages/132789/11209270-004-geo-0001_v1-1-update-basisinformatie-ssm-2022.pdf
https://www.verzekeraars.nl/media/8163/vvv-popa_overstroming_2020.pdf
https://bipublic.verzekeraars.nl/Home/ShowReport/5beb3391-1660-4b40-a9d5-6982d8cae31f
https://bipublic.verzekeraars.nl/Home/ShowReport/5beb3391-1660-4b40-a9d5-6982d8cae31f
https://www.verzekeraars.nl/verzekeringsthemas/klimaatbestendig-nederland/klimaat/infographic-verzekerbaarheid-klimaatrisico-s/overstroming
https://www.cbs.nl/nl-nl/cijfers/detail/84432NED

already of influence on agriculture and are further expected to increase in the future, impinging on
healthcare, productivity, labor and GDP.

We advise realtors, mortgage brokers and insurers to develop and adhere to a code of conduct that
ensures climate risk insurance is discussed with homebuyers and homeowners.

6. Due to a lack of accurate property-specific information about physical climate risks
and costs, they are not fully reflected in house prices and are therefore transferred to
future buyers

Some physical climate risks are insurable, such as property damages due to heavy rainfall and flood
damages (see also point 5). Other physical climate risks are not insurable, such as damages from
floods from the sea and major rivers, foundation damages due to soil subsidence and pole rot, and
property damages due to groundwater seepage.

In theory, uninsurable risks reduce the market value of a house. In practice, uninsurable risks are not
accurately reflected in market prices:

* Foundation problems are hardly reflected in market prices because 85% of homebuyers* are not
aware of these problems. There is no price discount for homes with foundation problems unless it is
explicitly mentioned** in advertisements. However, foundation quality is only mentioned in 2% of
home sales advertisements*,

* Flood risk has been found to cause a 1% market price discount*® in the Netherlands, and even more
in neighborhoods with higher predicted flood water levels. Price discounts increase after a flood
event. But over time, the price discount becomes smaller*” and eventually disappears in the years
after the flooding. Moreover, the discount is unlikely to reflect actual risk from all possible causes
(e.g., primary and regional water defense failures, extreme rainfall) because 61% of recent
homebuyers*® that are exposed to floods are not aware of that. Also, publicly available flood risk
maps are not suitable to inform homebuyers because the underlying data is highly uncertain
(uncertainty range of up to two orders of magnitude*®) and the data is not continually updated to
reflect the most up-to-date flood risk levels.

Property-specific information about foundation problems and estimated restoration costs is only
available for professional parties. This includes valuers who consider foundation risk in home
valuations®®. Consequently, homebuyers only gain some insight into potential foundation problems
and the estimated costs of repair at a late stage in the sales process.

Climate risk information incentivizes homeowners to take action sooner, thus preventing higher costs
or risks in the future. It also helps buyers to incorporate climate risk into bids so that house prices
more accurately reflect these risks®%. The latter reduces the risk that climate damages are shifted to
future homeowners. This could be problematic for especially young homebuyers, because they
generally have less home equity and a higher loan-to-income, which makes it harder to get an
additional mortgage for prevention and restoration.

Once information on climate risks becomes available and is reflected in home prices, homeowners
with high risk are likely to see the value of their properties decline. This will not automatically result
in negative home equity. Due to the strong rise in house prices in the last couple of years, combined
with mortgage repayments, many homeowners now have (a lot of) home equity. Homeowners are
estimated to have had on average some EUR 236,000 in home equity in 2022, according to figures
of Statistics Netherlands. However, there is also a group for whom a price decline can be very painful,
for example for young adults who just bought their first home and who still have high loan-to-value
ratios.

We advise the government and financial and real estate sectors to jointly develop standardized climate
risk information for each property in the Netherlands. This information should encourage preventive
action and ensure a better reflection of climate risk in housing prices. The information should be
presented in an easily comprehensible format (i.e., a climate label) and consist of multiple risk


https://www.abnamro.com/research/nl/onze-research/huizen-met-gemelde-funderingsproblemen-leveren-minder-op
https://pure.rug.nl/ws/portalfiles/portal/232782786/jvy002.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjmy6z50uSDAxUR3gIHHc7XBIYQFnoECCcQAQ&url=https%3A%2F%2Fwww.afm.nl%2F~%2Fprofmedia%2Ffiles%2Fafm%2Ftrendzicht-2024%2Fklimaatrisicos--woningmarkt.pdf&usg=AOvVaw19oTuCrFjCmxgUO1O5gy0Q&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjmy6z50uSDAxUR3gIHHc7XBIYQFnoECCcQAQ&url=https%3A%2F%2Fwww.afm.nl%2F~%2Fprofmedia%2Ffiles%2Fafm%2Ftrendzicht-2024%2Fklimaatrisicos--woningmarkt.pdf&usg=AOvVaw19oTuCrFjCmxgUO1O5gy0Q&opi=89978449
https://www.kcaf.nl/wat-doet-het-kcaf/fundermaps/
https://www.kcaf.nl/wat-doet-het-kcaf/fundermaps/
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/83834NED/table?dl=9EBF3

indicators. To avoid incorrect home price effects, it is a pre-condition that accurate and reliable
property-level data is used for each risk indicator. Currently, this pre-condition is not met (e.g.,
publicly available flood risk information is not suited for this purpose). In the long run, sharing
object-related climate risk information should be a mandatory (e.g., through regulation) part of real
estate advertisements, valuation reports and mortgage advice.

Currently, there is no consensus on which information should be shared. We therefore advise to
carefully assess how different options meet various user requirements, and how feasible they are in
terms of data needs and funding requirements. For instance, to what extent is a single risk indicator to
be preferred over multiple climate risk indicators? Should the risk indicator(s) express a relative risk
or an absolute risk, and with or without (climate and weather) uncertainty? For this assessment,
lessons can be learned from the knowledge about risk classification developed as part of the
Framework for Climate-Adaptive Buildings® (Dutch Green Buildings Council) and the user-oriented
pilots (Nederlands Woning Waarde Instituut, NWWI).

7. The Dutch housing market needs more climate adaptation in order to become climate-
resilient

The current approach to climate adaptation mainly focuses on protecting the existing built
environment against floods (i.e., reinforcing dike segments to protect buildings near the coast, along
rivers and lakes), and to a lesser degree on waterlogging, heat stress, and drought. Adaptation goals
for the latter three climate issues are less concrete® than for flood adaptation.

The 2022 “Water en Bodem Sturend®®” Parliamentary letter provides useful guidelines to pay more
attention to all aspects of climate adaptation in housing development. National guidance about how to
realize climate-adaptive housing (“Maatlat groene klimaatadaptieve gebouwde omgeving®®”) became
available in 2023, and there is additional guidance®’ coming up (“Ruimtelijk afwegingskader
klimaatadaptieve gebouwde omgeving”). These guidelines are yet to become standard practice.
Climate-proof residential area development is standard practice in few regions®® only (such as in the
province of Zuid-Holland). In most of the Netherlands, urban climate adaptation (e.g., through
greening and rainwater management), remains in a nascent stage.

In line with ambitions to legally embed climate-adaptive housing, we advise to make the Maatlat
groene klimaatadaptieve gebouwde omgeving mandatory for new housing construction.

The total costs of making all Dutch homes climate-adaptive are unknown. Anecdotal evidence shows
that adaptation of homes owned by housing corporations (e.g., rainwater storage, green walls and
gardens) costs the equivalent of about 3% of the average property value (EUR 11,500 per home®?). It
should be noted that adaptation may be more expensive and burdensome for some homeowners.

We advise the government to get a better understanding of the funding gap in making the Dutch
housing stock climate-adaptive. This starts with a better understanding of the adaptation costs for
different home types (flats, terraced, detached) in different neighbourhoods (inner cities, outskirts,
rural areas).

Private adaptation measures by homeowners are also an important part of making the Dutch housing
stock climate-resilient. For example, flood damage prevention, such as water-resistant flooring, can
reduce flood damages by 20%-50%°%°. However, the willingness®® of homeowners to take preventive
measures depends on expectations about how much action they can take themselves, and what is done
by the government.

We advise municipalities to clearly communicate risks and responsibilities to encourage adaptation.

We advise banks, brokers, appraisers, and mortgage advisors to encourage climate adaptation by
discussing climate risks and adaptation with clients.


https://open.overheid.nl/documenten/dpc-2f1a2258b86c19919999b03a927ca9e3ba0498af/pdf
https://klimaatadaptatienederland.nl/hulpmiddelen/overzicht/maatlat-groene-klimaatadaptieve-gebouwde-omgeving/
https://media.gelderland.nl/DOC_Actieplan_klimaatadaptatie_provincie_Gelderland_ce5a891c86.pdf
https://www.deltares.nl/nieuws/meer-voorbereid-op-overstromingsrisicos-door-duidelijke-informatie

8. The Dutch housing market needs a clear business case for the transition to net-zero

Accelerating the transition to a net-zero housing stock is needed to increase the likelihood of
achieving the national emissions reduction goals for the built environment by 2030 (as stated in the
“Kamerbrief over voorjaarsbesluitvorming Klimaat®?’). With current mitigation policies
(implemented, planned and stated) the built environment will only reach the 2030 target®® in the most
positive scenario and only if external factors move in the most favorable direction.

Currently, around 28% of existing owner-occupied homes with an energy label has label A, while the
share of homes in line with the Nearly Zero Emission Buildings (NZEB, or in Dutch: BENG) norm is

estimated to be around 3%'. The required investments in energy efficiency are highest for homes built
before 1992.

By 2050, the government aims for a net zero carbon built environment. This implies investments in
home insulation and the phasing out of natural gas for heating. The estimated costs of upgrading the
total existing Dutch housing stock according to the Nearly Zero Emission Buildings (NZEB, or in
Dutch: BENG) norm are approx. EUR 235 billion in 2018%. In today’s prices, this translates into
approx. EUR 285 billion, or 1% of GDP annually until 2050%, The step from energy label C to NZEB
is by far the most costly, accounting for about 90%° of the total cost.

To enable the phasing out of natural gas, all existing dwellings must eventually meet a minimum
insulation standard (In Dutch: isolatiestandaard®), as defined by the national government in 2021.
How the insulation standard relates to a home’s energy label is not straightforward. From 2021, every
newly issued energy label states whether a home meets the insulation standard. However,
homeowners are not yet required to meet this insulation standard.

Policy makers should be aware of the multiple financial and non-financial hurdles faced by
homeowners, market players, and (local) governments when making new mitigation policies:

I. The financial business case of the renovation of homes is still lacking:

* Based on expected energy cost savings, initial investments in home insulation typically have a
(very) positive financial return®. It also holds that improving the energy-efficiency of homes
generally pays off for homes up to and including energy label C®°,

“The last mile”, i.e. renovation to the BENG standard, is on average not financially beneficial for

existing homes. Here the initial investment costs exceed the expected energy costs savings by far.

The business case is also mixed when looking at insulation up to the level of the insulation standard,;

the investment currently seems to pay off for only for 47% of all owners of homes built before

199279 (ca. 65%-75%"* of all owner-occupied homes). The remainder of owner-occupied homes

(built after 1992) mostly already meet the insulation standard.

However, aside from the expected energy cost savings, investing in energy efficiency also increases

home values’. Home buyers are generally willing to pay more for energy efficient homes due to the

expected energy costs savings, higher living comfort and the avoided hassle of future renovation
efforts needed to comply to stricter climate standards. In addition, the price premium of energy
efficiency on the housing market has increased recently™.

* The financial business case will change over time due to both market and policy developments. For
example, the vast increase in energy prices has significantly improved™ the financial business case
for renovation, due to the higher expected energy cost savings.

* We advise policy makers to improve the financial business case of energy efficiency investments
via a mix of stricter climate standards, subsidies and pricing policies. The focus should be on the
implementation of stricter standards, and less on higher energy taxes, to avoid inequality effects
between low and high income households (see Point 9).

i Estimated as the sum of new home production in 2022 and 2023, divided by the total housing stock. From 1 January 2021,
permit applications for all new construction, both residential and non-residential, must meet the NZEB requirements.

ii More specifically, the study looks at homes built before 1992 and with natural gas heating.
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https://www.eib.nl/pdf/EIB-notitie_Klimaatbeleid_en_de_gebouwde_omgeving.pdf
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https://www.sciencedirect.com/science/article/abs/pii/S0094119020300140?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0094119020300140?via%3Dihub

. The financial business case is unclear for many homeowners. Key explanations are:

The renovation business case varies™ between types of homes and households.

Future market developments are uncertain: the general consensus is that energy prices will remain
structurally higher than the period before 2021, but to what extent is very uncertain. And although
the investment costs of renewable heating systems are expected to decline, a hike in demand for
contractors may increase renovation costs.

Uncertainty around future policies is causing homeowners to delay renovation efforts. Still, in the
longer term, there is a trend towards stricter EU norms, such as the expected revision of the Energy
Performance of Buildings Directive (EPBD)" and the planned introduction of the Emissions
Trading System 2 (ETS2)7%" in 2027. Implementation of these policies will make the financial
business case of renovating measures more clear.

It is difficult for homeowners to include the present value of the expected home value increase in
their business case decision for renovation, since it depends on future energy prices, renovation
costs, interest rates, the availability of subsidies etc. — future parameters that are all unknown at the
time of investment.

We advise policy makers to bring speed, more stability and clarity on future mitigation policies
(standards, pricing, subsidies) as soon as possible. Opportunities to anticipate future expected EU
policies should be exploited (that is: if the terms of these expected policies already seem sufficiently
clear). We also advise policy makers to consider a faster implementation of stricter, enforced
climate norms, instead of pricing policies. This replaces complicated cost-benefit calculations with
clearer “black and white” norms.

We advise municipalities to explore how they can provide homeowners with more tailored
information on the business case of potential energy efficiency measures, and to more actively
promote the possibility for homeowners to gain (free) tailored advice on energy efficiency measures
via so-called “energy fixers” (in Dutch: Energieloketten).

I11. Lacking financial means: around 14% of homeowners’” have insufficient savings and borrowing

capacity to make their home energy efficient (i.e. energy label B and with a hybrid heat pump).
About one-third of homeowners have insufficient savings, but can borrow the amount needed for
renovation. However, loan aversion may be an important hurdle for this group to invest in energy
efficiency.

We advise policy makers to target financial support (existing or new subsidies and attractive
financing options) more at financially vulnerable homeowners. We also see an opportunity for
mortgage providers to more actively promote the possibility for low-income households to obtain an
interest-free loan for energy efficiency measures (“Energiebespaarlening”) and other existing
subsidy programs.

* We advise policy makers to provide more targeted non-financial support to financially vulnerable

homeowners: for example, energy coaches (“fixers”) can help households implement low-cost
energy efficiency improvements, which improve living comfort and lower energy costs’.

e The differentiation of the Debt-Service-to-Income norms® by energy label, from 2024, (based on

the annual advice by Nibud) already provides additional financing options for the renovation of
homes with energy label E, F, and G".

* We advise the financial sector to center its client communication with respect to the financing of

energy-efficiency improvements around its goal® (realizing energy-efficiency improvements),

iii The provisional agreement was reached on 7 December 2023 and commits to a reduction target for the primary energy use of

residential buildings of 16% by 2023 and 20%-22% by 2035 (compared to 2020 energy use). Moreover, 55% of national
measures will have to focus on decreasing the energy use of the worst performing buildings, which is defined as the 43% of
buildings with the lowest energy performance in the national building stock.

iv ETS2 covers among other things the CO2 emissions from fuel combustion in buildings and will eventually increase energy

prices for households.

v The new, differentiated norms allow for additional finance of up to EUR 20,000 for a list of specified energy-efficiency

measures for homes with energy label E, F and G.
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rather than on the (additional) financial loan. This can help to overcome the hurdle of loan aversion,
given that the attitude towards home renovation measures is positive for the majority of
homeowners. This implies that financing advice should be combined with (technical) advice on the
best suitable investment measures, and may require the sector to team up with energy efficiency
experts.

* We advise the financial sector to explore options to further reduce the handling costs for small
renovation loans, for example by means of standardization. This will help to provide liquidity for
renovation measures to homeowners with insufficient savings, but sufficient borrowing capacity.

1V. High transaction costs and hassle:

* Homeowners need to make substantial efforts to renovate their homes but their possibilities are
limited in terms of time and knowledge. The information costs of identifying the best renovation
measures are high. Homeowners also dread the reduced living comfort® during renovation (see also
SCP®) and there is a lack of transparency about contractor quality. Disagreements® among the
members of Homeowners’ Associations (VVE) pose an additional hurdle for apartment owners.
These non-financial costs deteriorate the business case for energy efficiency measures.

We advise a chain approach (e.g. government, financial sector, real estate agents, energy efficiency
experts etc.) for unburdening homeowners with regard to the renovation of their homes. The
establishment of ‘one-stop-shops’ is one potential solution. There is much to learn from existing
‘one-stop-shops’, that exist in many forms (e.g., public/private, advice-only/full service), each with
its own advantages and disadvantages18°>8,

The announced policy agenda®” (“VvE-versnellingsagenda™), is aimed at extending support for
renovation where homeowner associations are involved, and help reduce transaction costs and
hassle for apartment owners. We advise an evaluation of how these policies speed up the transition,
and extend and/or adjust the policies accordingly.

V. Lack of insights into actual household energy consumption: mortgage providers currently lack
insights into the actual energy consumption of their clients — this limits their ability to steer on
energy targets. We advise the financial sector and energy suppliers to explore how they can better
help their clients to implement energy efficiency measures. This may require more exchange of
energy use data, subject to data privacy rules.

9. Climate mitigation policies will affect inequality mostly via energy prices, home
equity plays limited role

Higher energy taxes help to speed up progress towards the carbon target for the built environment, but
increases (disposable) income inequality between low and high income households. This is because
lower-income households (both renters and owners) are more vulnerable to higher energy prices®,
given that they spend a higher share of their disposable income® on energy. To illustrate: a
hypothetical tax increase on natural gas by EUR 0,01 per m? increases the the share of household
income spent on energy in the lowest income decile by approx. +0.1%-point, compared to approx.
+0.03%-point for households in the highest income decile"' (all else equal).

To speed up the transition, the comprehensive government inventory (IBO) proposes to gradually
increase the energy tax on natural gas with a minimum natural gas price of EUR 1.50/m? (Annex 2, p.
61%). The disadvantage is that this mainly affects low income households, often tenants®, and whose
options to improve the energy efficiency of their home (in order to lower energy costs) is therefore
limited.

From an inequality perspective, it may therefore be preferable to first focus on stricter energy
efficiency norms. These force landlords to improve the energy efficiency of rental homes, which as
such helps to lower the energy bill of low-income tenants. And even if landlords pass on part of the

vi Based on actual energy consumption and as %-point of median standardized disposable income.
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investment costs to tenants by increasing their rents, the net effect on tenants’ housing costs is not
likely to be negative.

Stricter norms will (just like higher energy taxes) lower the relative price of less energy-efficient
homes via the extra compliance costs. As such, these norms affect the distribution of (housing) wealth
via house price effects. At the micro level, this will be painful for existing homeowners in less energy-
efficient homes. But the macro effect on wealth inequality between low and high income households
is likely to be limited. This is because home ownership among low income households is low (only
3.3%% of owner-occupied homes are owned by low-income households*'), and approximately 4.0%
of owner-occupied homes with a bad energy label (labels D to G) are owned by low-income
households.

We advise policy makers to primarily focus on the implementation of stricter energy efficiency norms
(incl. insulation norms for homebuyers'i") for speeding up the transition to a net-zero housing stock,
supplemented by subsidies and higher energy taxes to ensure a timely transition of the housing stock.

10.The transition towards net-zero and climate-resilient housing/neighborhoods
requires more planning and resources than currently available — both can
compromise the achievement of the set targets and may delay new construction

Grid congestion poses a serious constraint for home electrification in virtually every region of the
Netherlands®. A lack of available grid capacity can delay housing construction as new homes can no
longer be connected to the net. This is expected to happen in at least three provinces after 2026. A
lack of grid capacity also renders norms and taxes to reach climate goals for the built environment less
effective.

We advise policy makers to limit grid congestion by taking action in line with the Actieagenda
netcongestie laagspanningsnetten®,

If the national government sets stricter energy efficiency norms and increases energy taxes, this will
increase power demand and demand for renovation measures. However, grid capacity and the number
of renovators are limited. We therefore advise policy makers to take capacity constraints into
consideration when setting these energy taxes and norms.

Municipalities currently lack concrete plans® and mandate for the transition to natural gas-free
heating of neighborhoods. A law to assign this mandate to municipalities is currently under
development (“Wet Gemeentelijke Instrumenten Warmtetransitie®®”). In addition, one of the aims of
the proposed “Wet Collectieve Warmtevoorziening "' is to accelerate the roll-out of collective heat
grids through more public control. We advise policy makers to speed up the implementation of these
laws — although the recommendations of the Council of State should be taken into account. This is
because policy uncertainties for the sector and local governments currently hinder the scaling-up of
heat networks.

Municipalities do not have sufficient funding to implement climate adaptation on a local level. In
2018, the national government earmarked EUR 300 million® in adaptation subsidies to municipalities,
provinces, and water boards (including the “Tijdelijke impulsregeling Klimaatadaptatie ). However,
this funding is insufficient for mainstreaming climate-adaptive housing development. The earmarked
subsidies are small compared to the cost of making the built environment climate-adaptive. We advise
the national government to explore how municipalities can be financially supported.

The high costs of climate adaptation — for example, it would cost EUR 12.4 hillion®® to make the
urban areas in the province of South Holland climate-adaptive in 2050 (with additional costs after

vii Standardized disposable income up to EUR 18,871 per year, or 130% of the low-income threshold (CBS).

viii The negative impact of these stricter norms on the accessibility of the housing market is likely to be limited, as: 1) to the
extent that the expected / planned renovation costs are not yet reflected in house prices, this will lower the house prices of less
energy efficient homes; and 2) the maximum Loan-to-Value and Debt-Service-to-Income ratios for renovation recently
increased for less energy efficient homes.
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that) — can prevent adaptation from getting started. We advise to explore to what extent households
that benefit from adaptation measures can financially contribute to cover the costs of public climate
adaptation measures. We recommend exploring possible policy options as outlined by CPB
Netherlands Bureau for Economic Policy Analysis*®, including increasing local property taxes and
introducing a residence tax.

In principle, climate adaptation can be financed through sustainable capital markets because it is
covered by the environmental objectives under leading green bond principlesi®* (ICMA) and the EU
taxonomy2, The role of sustainable debt has so far been limited for financing climate adaptation by
the Dutch public sector (green, blue, and water bonds have been issued to finance climate adaptation
to the cumulative amount of ~EUR 11 billion*® (equivalent to ~2% of national debt)).

Capitalizing on future benefits can aid the collection of the necessary funds. We advise to explore
whether municipalities can fund adaptation by means of pre-financing the adaptation costs by the
municipality and property owners. The idea being that property valuations (‘WOZ’-values) will
increase on a neighborhood level, benefitting both property owners and municipalities (through higher
property tax), analogous to the B1Z in which entrepreneurs are charged to raise funds for
improvements in public areas.

In some cases, homeowners may be less willing to invest in private adaptation because the benefits
also accrue to others — e.g., installing a green roof reduces the risk of sewage overflows for adjacent
homes too. For these cases, we advise the government to explore how to stimulate individual
homeowners to invest in private adaptation measures and to support citizen initiatives aimed at
adaptation (“burgerparticipatie”).

11.The accumulation of climate risks and costs can have large impacts for certain
households and regions and therefore contributes to growing inequality

Many homeowners have a low loan-to-value (median: 0.37 in 2022) and loan-to-income ratio
(median: 1.5 in 2022%%4), which provides them with a financial buffer to incur property value losses
and/or extend their mortgage loan, even in the case of extreme foundation damages (~EUR 100,000).

Not all homeowners have sufficient means to incur multiple climate risks and costs at once. Based on
average values per neighborhood, recent research showed that there are 90 neighborhoods'® (less than
3% of all neighborhoods) facing two or more climate risks and in which a considerable proportion of
the households is expected to be financially vulnerable. These households have a low income, little
financial buffer, high loan-to-value ratio, and/or high debt-service-to-income ratio.

Currently, there are no accurate estimates of the number of these households. We advise the national
government to explore if it can take the lead in developing a data structure that bundles disaggregated
data with regard to climate risks and costs. This data structure should incorporate property-level
climate risk and cost data. If the government aims to provide targeted compensation, this data
structure could support this endeavor by also incorporating financial data to identify the financially
most vulnerable households.

Lower-income households are more likely to buy homes that are not yet energy efficient or that are
exposed to larger physical climate risks. These homes are cheaper than (new or renovated) homes that
are energy efficient and climate-adaptive. This can lead to ‘climate segregation’ (or ‘climate
gentrification’1%%). We advise the government to ensure that the internalization of physical climate
risks and climate policies in home prices does not deteriorate the accessibility of the housing market
for lower-income households through housing market policy.

13


https://finance.ec.europa.eu/regulation-and-supervision/financial-services-legislation/implementing-and-delegated-acts/taxonomy-regulation_en#climate
https://finance.ec.europa.eu/regulation-and-supervision/financial-services-legislation/implementing-and-delegated-acts/taxonomy-regulation_en#climate
https://opendata.cbs.nl/#/CBS/nl/dataset/85162NED/table?dl=9E3AD
https://www.sciencedirect.com/science/article/pii/S2212095522002139
https://www.sciencedirect.com/science/article/pii/S2212095522002139

12.Fair and just climate policies require an explicit assessment of the distribution of
direct and indirect costs

Climate change and climate policies come at a cost to Dutch households and this goes hand in hand
with the question how these costs are distributed and whether that distribution is fair. Some examples
include:

* Higher energy taxes hit lower-income owners and renters harder as they spend relatively more of
their income on energy.

* Raising groundwater levels prevents nature degradation and foundation problems while it negatively
affects farmland suitability.

* Urban greening increases home prices, which makes areas less accessible for lower-income
households (‘green gentrification’).

* The pricing-in of climate risks/costs can reduce overall climate risks/costs but potentially creates
financial hardship for recent homebuyers with a high loan-to-value ratio.

* Higher groundwater levels can reduce foundation problems in some homes while damaging the
crawl space insulation in the same or other homes.

Even though the extent to which a distribution is considered to be fair differs between measures, in
general, Dutch citizens consider a distribution based on the principles of cost-bearing capacity and
solidarity as the most ‘just’ and ‘fair’ (WRR"), In line with this, and building upon the notion that
the housing market contributes to (wealth) inequality’®®, we consider a transition to be fair if it does
not increase undesired forms of inequality between households (low and high incomes) and between
current and future generations.

However, solidarity is subject to change!®, influenced by climate change and is not unconditional. For
example: to what extent do people keep on showing solidarity with those who deliberately choose to
buy a home on a (more prone to floodings) floodplain because they valued the scenery more than the
potential risks?

Currently, little attention is paid to the distribution of climate costs and to the question whether this
distribution is fair. This should change, because a fair distribution is crucial to receive and maintain
public support for climate policy.

We advise more explicit attention for the direct and indirect costs of climate measures. An assessment
and an open discussion about ‘fairness’ should be an integral part of policy decision-making by
central and decentral governments. For example, is fairness defined by the amount of possible losses,
by financial resilience, or by the co-occurrence of several negative impacts at the same time? Is green
gentrification considered acceptable? These are all questions that require answers to determine
whether collective (redistributive) action is needed. To formulate these answers, the ten principles for
fair distributions as outlined by the WRR provide a useful guideline (see also WRR 2023119),
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