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The response to these Water Bonds has been 
overwhelmingly positive. They are attracting huge interest 
from dedicated investors and are considered 
comprehensively green. In fact, the Norway-based Center 
for International Climate Research, Cicero, branded the 
Water Bonds a  “dark shade of green“. They are also 
attracting the interest of “reverse roadshows”, where 
investors visit the bank to learn more about the activities 
of the water authorities and visit wastewater treatment 
sites, for instance. This has resulted in an annual event 

where the bank entertains approximately 20 investors  
for two days in the Netherlands. During those two days, 
the mainly European investors learn more about the work 
of the water authorities and housing associations. The 
transparency this brings is highly valued, and it has led  
to a closer cooperation between the bank and its clients. 
Overall, NWB Bank is sharpening its focus on 
sustainability. Since 2019 NWB Bank reports as part of the 
Annual Report on carbon emissions reflecting all balance 
sheet activities as well.

Preface 
Lidwin van Velden

NWB Bank has been issuing Water Bonds since 2014. Each year, 
the bank plans to issue at least one benchmark Water Bond.  
In 2020, NWB Bank issued a USD 500 million 10-year bond, in 
addition to a SEK 500 million bond with a maturity of three years. 
This means that overall it has issued twelve separate Water 
Bonds for a total equivalent of €5.2 billion. Together with its 
Housing Bonds, NWB Bank has issued SRI bonds for a total 
equivalent of over €16 billion. 

Lidwin van Velden
Chair of the Executive
Committee / CEO
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COMPANY STRATEGY AND WATER BONDS 
As a bank of and for the public sector, NWB Bank has 
different values than organisations with purely 
commercial interests. NWB Bank’s mission is to create 
long-term added value for society. That means that NWB 
Bank looks beyond ensuring a strong financial position 
and efficient business operations. NWB Bank is 
committed to a stable and sustainable financial sector 
that contributes to an economy that serves society and 
causes the least possible harm to the environment.  
Water Bonds are a perfect example of using financial 
instruments for the benefit of people and planet.  
NWB Bank started issuing Water Bonds in 2014, and now 
they are an indispensable part of the bank’s business 
operations. 

The proceeds from NWB Bank’s Water Bonds are being 
used to provide loans to the Dutch water authorities.  
The water authorities are Dutch governmental bodies 
responsible for flood protection, water management and 
water quality. The projects that are financed with the 
proceeds of Water Bonds focus on (a) climate change 
mitigation, in the form of waterway management,  
(b) climate change adaptation, meaning investments in 
climate-resilient growth (flood protection and other flood 
defences, and pumping stations) or (c) biodiversity 
projects related to water rather than directly related to 
the climate (i.e. sanitation and dredging of waterbeds, 
water treatment, transport and cleaning of wastewater, 
and disposal of sewage sludge). The Norway-based 
Center for International Climate Research, Cicero, has 
branded the Water Bonds a “dark shade of green”.
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BREAKDOWN OF ISSUANCE 
To date, NWB Bank has issued twelve separate  
Water Bonds for a total of €5.2bn equivalent. 
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TRANSPARENCY & REPORTING STANDARDS 
NWB Bank reports annually on its CSR policy and its 
performance against the associated objectives, as well as 
on the Water Bond. The bank participates in the Dutch 
Ministry of Economic Affairs’ Transparency Benchmark 

and has signed the ICSR agreement for the Dutch banking 
sector. When disclosing information, the bank follows: 
• Global Reporting Initiative (GRI) guidelines. 
•  The EU Directive 2014/95/EU on the disclosure of 

non-financial and diversity information.

BREAKDOWN OF KPIs / GREEN INDICATORS 
In the examples below, percentages from each category 
are selected.

CLIMATE ADAPTION

INCREASE BIODIVERSITY VIA WATER QUALITY

CLIMATE MITIGATION
Share of sustainable energy in total energy consumption 90%  99%  102% 109% 114% 

5.072 5.944 4.822 6.353 6.937 

84.5 84.7 85.3    86.2 86.7 

83.9  83.9  83.4  84.2  85.2 

92.1 92.5  92.6  92.7  92.3 

Km of non-primary flood defences that comply with 

safety standards

% of quantity of substances removed from wastewater 

Phosphates

Nitrates

Oxygen-binding substance

2011 2013 2015 2017 2019

CARBON FOOTPRINT 
To measure the impact of CO2, NWB Bank became 
a member of the Partnership for Carbon Accounting 
Financials (PCAF) in 2018. PCAF offers a framework 
that improves the financial sector’s transparency and 
awareness of CO2 emissions and a methodology for 
reporting. 
At the end of 2020, NWB Bank already had its climate 
impact in scope for 95% of its total lending portfolio and 
100% of the outstanding loans with the water authorities. 

Together with the Association of Dutch Water Authorities, 
NWB Bank is also initiator of the Water Authorities’ 
Climate Monitor. This annual study analyses the water 
authorities’ contribution to energy and climate targets. 
The Climate Monitor is a key source of information for 

Energy data for wastewater purification also shows that the water authorities reduced their carbon footprint by 67% 
since 2005 (= 357,000 tonnes of CO2).

mapping the climate impact of the bank’s credit portfolio. 
Eventually, the bank hopes to use its carbon footprint 
information to influence the environmental policy of its 
clients. 

NWB Bank was able to report the following figures for 
its water authority loan portfolio: 

TOTAL OUTSTANDING LOANS COVERED
€ 6.501 MILLION

ATTRIBUTED EMISSIONS WATER 
AUTHORITIES 239 KTON CO2 EQ. 

EMISSION INTENSITY 
34 KTON CO2 EQ. / € BILLION (-4.1)

EXECUTIVE SUMMARY
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PUBLICATION

Over the years, the Dutch have gained a lot of knowledge 
and experience carrying out these tasks. The water 
authorities have played an important role in this since the 
Middle Ages. As the sustainable water bank, NWB Bank 
also plays a key role because it is the main financier of the 
Dutch water sector. The bank concentrates on financing 
projects by the water authorities that enhance water 
safety, management and quality. In addition, the bank is 
a major financier of the Dutch drinking water sector, 
which provides Dutch residents and businesses with 
enough high-quality drinking water.

Climate change presents the water authorities with major 
challenges. First, they have to adapt the infrastructure 
they use to carry out their tasks so they can continue to do 
so effectively in the future. We call this climate adaptation. 
Examples of measures used by the water authorities to 
respond to the changing climate are strengthening flood 
defences and creating water storage areas. Second, the 
water authorities are taking the responsibility to limit 
further climate change. We call this climate mitigation. 
Water authorities are doing this primarily by generating 
sustainable energy and recovering raw materials as 
part of their tasks. Finally, the water authorities are 

introducing many measures to ensure clean and 
ecologically healthy surface water, contributing to 
a healthy living environment and improving biodiversity. 
This includes purifying wastewater in such a way that 
it can be returned to nature.

This publication uses the development of several 
performance indicators to show what the water 
authorities have achieved in recent years on issues such 
as climate mitigation, climate adaptation, healthy living 
environments and biodiversity. We have indicated, in each 
case, which United Nations Sustainable Development 
Goals (SDGs) these achievements have contributed to.
Two Association of Dutch Water Authorities publications 
were used in compiling this report:
•  Waterschapspeil 2020, the biennial sector report of 

the water authorities, specifically on their results in 
2019: https://www.uvw.nl/waterschapspeil-2020-
inzicht- in-waterschapswerk/;

•  Klimaatmonitor Waterschappen 2019, the annual 
report on the water authorities’ sustainability 
performance in 2019: 
https://www.uvw.nl/wp-content/uploads/2020/09/
Klimaatmonitor-Waterschappen-2019.pdf.

1

The Netherlands is a densely populated, water-rich country. It lies largely 
below sea level and has several major rivers running through it. 
Therefore, one of the country’s essential tasks is to protect its people, 
animals and possessions from water, ensuring there is neither too 
much of it nor too little, and that its quality is consistently high. 
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The Netherlands is a country that has largely been built by 
conquering water. It is flanked by the sea to the north and west, and four 
major European rivers run through it, emptying into the North Sea (the 
Rhine, Meuse, Scheldt and Ems). Two-thirds of the country’s territory 
lies below sea level, so the country needs robust protection from water. 

WATER AUTHORITIES

This requires an extensive water infrastructure so people 
can continue to live, work, conduct business and enjoy 
recreational activities safely and undisturbed. Even 
though the Netherlands has plenty of water at its disposal, 
there have been long dry periods in recent years as 
a result of climate change. Therefore, river water is 
essential, particularly for agriculture and nature. In view 
of the above, flood protection and the efficient use of the 
available water are essential for the Netherlands. This is 
why the majority of water-related tasks in the Netherlands 
have been allocated to separate entities, namely the water 
authorities. There are 21 water authorities spread 
throughout the country, each of which ensures, in its 
respective region, that there is adequate protection 
against water and the availability of high-quality water 
in the correct volumes. The water authorities also ensure 
that the wastewater discharged into the sewage system 
by households and companies is treated so it can be 
returned to nature. The water authorities employ just 
under 12,000 people. The map shows where the 21 water 
authorities are located.

The water authorities run a large number of hydraulic 
facilities to carry out their tasks. These are well 

maintained to guarantee they are always capable 
of responding to changing circumstances. The facilities 
include 17,700 km of flood defences, 235,000 km 
of waterways, 5,700 pumping stations and 318 sewage 
treatment plants. Developments such as climate 
change, rising sea levels, subsidence, urbanisation, 
industrialisation and more stringent environmental 
regulations mean the water authorities have to invest 
in this infrastructure year after year. NWB Bank finances 
about 90% of these investments made by the water 
authorities. Since 2014, NWB Bank has issued Water 
Bonds, the proceeds of which are spent exclusively 
on financing the investments of the water authorities.

2
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Working towards climate mitigation by using energy more sustainably 
and changing the way we deal with raw materials. 

Water authorities are not only adapting their infrastructure to climate 
change, but also doing a great deal to prevent further climate change. 

CLIMATE MITIGATION 

The water authorities’ “climate mitigation” measures are 
helping to achieve the targets of the Climate Agreement 
concluded in the Netherlands in 2019. These targets are 
to emit 49% less CO2 in 2030 compared with 1990 and 95% 
less greenhouse gases in 2050. The water authorities 
want to be energy-neutral by 2025 and climate-neutral in 
the long term. They intend to achieve this by making the 
production of more renewable energy part of their remit. 
The water authorities’ annual climate monitor publication 
outlines their progress in this area. Most of the results 
presented in this chapter are taken from the Climate 
Monitor for the year 2019: https://www.uvw.nl/
wp-content/uploads/2020/09/Klimaatmonitor-
Waterschappen-2019.pdf.

Another way in which the water authorities contribute to 
climate mitigation is by working towards the target of 
using 50% fewer primary raw materials with a negative 

environmental impact by 2030 and recovering as many 
raw materials as possible from their activities. This is 
important because raw materials are becoming 
increasingly scarce due to a growing world population and 
increased prosperity. We will have to find new ways of 
producing and consuming so raw materials can always 
be reused. In 2017, the Netherlands concluded the 
Raw Materials Agreement, which was cosigned by the 
water authorities. In this agreement, the Netherlands 
sets the target of becoming 100% circular by 2050.

3

SDG 7: Ensure access to affordable, reliable, 
sustainable and modern energy for all
7.2 By 2030, increase substantially the share of 
renewable energy in the global energy mix
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Becoming more energy-efficient

An initial measure in the context of becoming more 
sustainable in terms of energy consumption is to increase 
energy efficiency. The water authorities achieve this by 
using less energy and generating their own energy in 
a sustainable way. The table below shows the annual 
improvements in the water authorities’ energy efficiency 
in the period 2011-2019. Energy savings in business 
operations and scaling up energy production each 
contributed approximately 50% to this energy efficiency 
improvement. The water authorities set themselves the 
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Use of sustainable energy

A second way the water authorities can make their energy 
consumption more sustainable is to maximise the share 
of renewable energy. The data in the table below show 
that the water authorities succeeded in achieving this 
aim in the period 2011-2019. After 2013, the share of 
sustainable energy even exceeded 100%, which means the 
water authorities started supplying sustainable energy 
that they produced to third parties.
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CO2 footprint

The water authorities measure the impact of their 
activities on the climate by the volume of CO2 emissions 
caused by their energy consumption. The smaller the CO2

footprint, the smaller the negative effect of the CO2

emissions on the habitat. The following table shows the 
spectacular reduction in CO2 emissions, particularly in 
recent years. The production of biogas and the purchase 
of green electricity, in particular, ensured that the CO2

footprint decreased from 348.8 kilotons of CO2 in 2017 to 
194.7 kilotons of CO2 in 2019. The footprint in 2019 was 
equivalent to the carbon emissions of more than 21,600 
households.
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Sustainable energy production in 2019 by source

194,717
ton CO2

target of achieving at least 30% energy efficiency in the 
period 2005-2020, and they achieved that target well 
before 2020.

9 2020T H E  W A T E R B O N D



Other sources of energy
In addition to (the sites of) sewage treatment plants, the 
water authorities have other properties at their disposal, 
such as pumping stations, dykes, water bodies and water 
storage areas, which, in addition to their traditional 
function in the context of water management, can be used 
to generate energy from natural sources such as wind, 
sun, hydropower and thermal energy. The data in the 
following table shows the water authorities’ sustainable 
energy production in 2019 by source.
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Production of biogas
During the purification of wastewater, sludge is produced 
as a residue. Until recently, this sewage sludge was 
a waste product that was burned. However, the sludge 
has now become a source of energy and raw materials. 
Bacteria help to convert the sludge produced during this 
process into biogas, which can be used directly as 
a source of energy, for example as a fuel in means of 
transport, and indirectly by producing electricity. The 
following table shows how the water authorities’ biogas 
production has developed since 2011.

Self-generated energy

The third way of increasing energy sustainability was discussed briefly above: the water 
authorities also generate their own sustainable energy when carrying out their tasks. The 
purification of wastewater is particularly suited to this goal.

Self-generated energy
The water authorities want their operations to be fully 
climate-neutral by 2025. As an interim goal, they have set 
themselves the target of generating 40% of their energy 
from renewable sources by 2020. The figures in the 
following table, which depict the trend in the share of total 
energy consumption generated by the water authorities, 
show that this interim goal was achieved in 2019. The 
water authorities will purchase the remainder of their 
energy requirements on the market in a sustainable 
manner.
Sometimes, the water authorities put their sites and 
assets at the disposal of others to produce sustainable 
energy. In 2019, this energy production accounted for 
5.3% of the water authorities’ total energy consumption.
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The water authorities want to use as few raw materials as 
possible that have a negative impact on the environment 
or are scarce. One of the ways they achieve this is by 
taking into account the life span, renewability and 
environmental impact of materials, from the design to the 
implementation and management of infrastructure. The 
water authorities apply this circular thinking not only to 
their own activities but also to their purchasing and 
tendering processes by imposing sustainability 
requirements on the materials and the working methods 
used by third parties. Because the water authorities 

purchase goods and services worth approximately 
€2.5 billion on the market each year, this enables them to 
make a significant contribution to sustainability. Large 
infrastructure projects, in particular, can yield major 
gains in sustainability because of the large quantities of 
materials and machines used. To further underscore the 
importance of this, the water authorities signed the Green 
Deal for Sustainable Civil and Hydraulic Engineering 2.0 in 
2017. In doing so, they committed themselves to the goal 
of naturally and fully embedding sustainability in all civil 
engineering projects in 2020.

Phosphorus
Phosphorus is an important fertiliser, which is 
found in the form of phosphate in wastewater. 

It is recovered from water in the form of struvite, a highly 
fertile type of manure, or from the ash that remains after 
burning sludge. In 2019, five water authorities recovered 
a total of 165 tonnes of phosphorus in the form of struvite 
(2017: same number of water authorities, 131 tonnes).

Cellulose
Cellulose in wastewater comes mainly from 
toilet paper and can be recovered from 

materials sieved out of wastewater. These fibres can be 
made into paper or cardboard again. Two water 
authorities recovered a total of over 900 tonnes in 2019 
(2017: three water authorities recovered about 1,500 
tonnes; in 2019, one of the water authorities’ screens was 
out of order).

Kaumera
Kaumera is a new raw material extracted 
from the sludge granules that form during a 

particular type of wastewater treatment, namely the 
Nereda process. It can be used as a binding and adhesive 
agent in the concrete industry or as a water-repellent 
coating in agriculture and horticulture. In 2019, the 
world’s first Kaumera plant opened in Zutphen. A second 
plant is under construction in Epe.

Treated wastewater
In addition to discharging it into the surface 
water, treated wastewater can be reused. In 

2019, for example, four water authorities supplied more 
than 8.1 million m3 of purified treated wastewater for 
industrial use and, in general, treated wastewater is an 
important source of freshwater in the summer during dry 
periods.

Closing cycles: reducing the use of raw materials

Closing cycles: extracting raw materials from wastewater

Wastewater is a source of raw materials. In recent years, the water authorities closely 
examined options for recovering useful substances during the wastewater purification 
process, such as phosphate, bioplastics, fatty acids and Kaumera. Water authorities have 
now converted various sewage treatment plants into energy and raw material factories. 
The water authorities have lofty ambitions and, as we can see below, the first results have 
already become apparent in recent years.
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Installing 
solar farms 

and 
water storages 

on field 

A total of 2,700 solar panels have been installed, which 
are expected to produce about 800,000 kWh of electricity 
annually. The renewable electricity generated at this solar 
farm will prevent approximately 519 tonnes of carbon 
emissions each year. A layer of water about 90 cm high 
can be collected beneath the solar panels and a maximum 
of approximately 11,000 m3 of water can be stored.

Energy-neutral by 2030
The construction of this solar farm is consistent with the 
Rivierenland Water Authority’s target of being energy-
neutral by 2030. To achieve this target, the water authority 

2,700 solar panels

800,000 kWh
of electricity annually

Preventing 519 tonnes
of carbon emissions 
each year

is building 20-25 solar farms. Together, they should 
generate about 22 million kWh. This is approximately 
40% of the water authority’s total annual electricity 
consumption. Another 40% comes from energy plants, 
where sludge is fermented and converted into biogas. 
The remaining 20% comes from a wind turbine and 
various other innovations.

RIVIERENLAND WATER 
AUTHORITY WILL BE 
ENERGY-NEUTRAL BY 2030

The Rivierenland Water Authority has constructed a solar farm 
on the site of a demolished sewage treatment plant in Wijk en 
Aalburg. A water storge facility has also been installed on the site 
to catch water in the event of extreme or prolonged rainfall. 
The site is 2 ha in size, 1.2 ha of which has been designated as 
a water storage area.

RIVIERENLAND WATER AUTHORITY
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From this location, the Delfland Water Authority will 
supply over 4.5 million cubic metres of green gas a year 
to Westland Infra Netbeheer. The green gas will be 
purchased by the transport sector and will help to make 
30 million kilometres of road transport greener. That is 
equivalent to 750 laps around the equator.

Liquefying gaseous CO2 produced
Delfland is working on the second phase of the project at 
the same location, where it is liquefying gaseous CO2

produced during the reprocessing of the biogas. This 
optimisation process will produce more green gas on 

balance. At the time of writing, talks are ongoing with 
a company that will purchase the liquid CO2 and initially 
supply it to the horticulture sector. After that, Delfland 
will examine the feasibility of supplying liquid CO2 to the 
food or drinking water sector.

THE DELFLAND WATER 
AUTHORITY’S GREEN GAS 
INSTALLATION

4.5 million cubic metres
of green gas a year

30 million kilometres
of road transport 
will be greener

Green gas 
suitable for use 

in the public 
gas grid

A green gas plant has been built at the Delfland Water Authority’s 
Harnaschpolder sewage treatment plant. Sewage sludge was 
already being converted to biogas by means of fermentation at the 
plant. The new green gas installation will now process the biogas 
into high-quality green gas suitable for use in the public gas grid. 

DELFLAND WATER AUTHORITY
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A consortium consisting of the Brabantse Delta, 
De Dommel, Hollandse Delta, Scheldestromen and 
Fryslân water authorities is building a factory in 
Dordrecht that will produce biodegradable plastic from 
sewage sludge.

Preventing the plastic soup in the oceans
Plastic is a major and increasingly concerning problem 
for the environment. An example is the plastic soup in the 
oceans. It takes 100 years for traditional plastic, which 
originates from oil production, to break down. The 
bioplastic that will be produced in Dordrecht breaks down 
within a year under normal circumstances. Another 

It takes
100 years for 
traditional plastic 
to break down

advantage is that the bioplastic made from sewage sludge 
does not compete with the food chain, unlike current 
bioplastics made from sugars or palm oil.

Bioplastic for horticulture
The bioplastic from Dordrecht can be used to make 
biodegradable pots for horticulture, for example, which 
would eliminate the need to repot crops during cultivation 
because the pot degrades naturally.

CREATING BIOPLASTIC 
FROM SEWAGE SLUDGE

Consortium of 
five water 

authorities is 
building a bio 

factory

Large quantities of sewage sludge are produced during the 
treatment of wastewater. In the past, this sludge was a by-
product that was burned, but now it is increasingly a raw material 
from which useful substances can be recovered. One of those 
substances is bioplastic. 

CONSORTIUM OF FIVE WATER AUTHORITIES
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Many of these plants and trees are typical of Zeeland’s 
landscape and are, therefore, managed with care. In 
addition to regular pruning work, the water authority 
clears and replaces trees every year whenever necessary 
to guarantee traffic safety or for other reasons.

In 2018, the Scheldestromen Water Authority began to 
focus on the sustainable disposal of excess wood. Part of 
the wood will be sold as a high- and low-grade raw 
material in the wood processing industry. The high-grade 
wood goes to the furniture industry and the low-grade 
wood to the chipboard and paper industry. The rest is sold 

in the form of wood chips as fuel for energy production. 
In 2019, the latter stream of biomass had an energy value 
equivalent to 22% of the water authority’s primary energy 
consumption. This corresponds to an energy saving 
of 51 TJ, equivalent to 1.6 million m³ of natural gas. 
The CO₂ reduction amounts to 2,843 tonnes, comparable 
to the gas and electricity emissions of 355 households.

SUSTAINABLE SALE OF WOOD 
BY THE SCHELDESTROMEN 
WATER AUTHORITY

Energy saving of 
1.6 million m³
of natural gas

CO₂ reduction amounts of 
2,843 tonnes

Creating energy 
out of 

excess wood

The Scheldestromen Water Authority is one of the five water 
authorities that also manages roads, in addition to its regular 
tasks as a water authority. The roads managed by the water 
authority are lined by more than 400 kilometres of plants and 
125,000 trees. 

SCHELDESTROMEN WATER AUTHORITY
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Working on climate adaptation by strengthening flood defences and 
adapting water systems. 

The consequences of climate change are evident all over the world. 
The Netherlands is not only facing increasingly high temperatures and 
more chances of dry periods but also heavier rainfall.

CLIMATE ADAPTION 

This is leading not only to rising sea levels, regularly 
higher water levels in rivers and ditches (rain), and 
frequent flooding, but also lower (ground) water levels 
and drought. All of this is threatening our economy, 
health, environment and safety. The potential damage 
is enormous. Figures suggest that if nothing is done in the 
Netherlands, the damage in the cities alone could amount 
to about €70 billion in the period leading up to 2050. 
A sufficient supply of water in times of drought is very 
important for agriculture and nature, but also for shipping 
and combating salinisation and further subsidence, while 
sudden high water levels and heavy rainfall can lead 
to flooding and waterlogging in low-lying areas. 
The Netherlands must adapt to climate change and 
do everything in its power to prevent this kind of damage 
from happening. The water authorities are contributing 

by designing their flood defences and water systems to be 
climate-resistant. They are working on this together with 
municipalities, provinces and the national government 
within the national Delta Plan for Spatial Adaptation. The 
plan is being implemented with residents, businesses and 
civil society organisations.

4

SDG13: Take urgent action to combat climate change and its impacts
13.1 Strengthen resilience and adaptive capacity to climate-related 
hazards and natural disasters in all countries
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Without robust flood defences, a large part of the 
Netherlands would regularly be submerged, endangering 
the lives of its inhabitants and causing significant damage 
to buildings, the infrastructure and the economy. This is 
because two-thirds of the Netherlands lies below sea 
level. More than ten million people live in that part of the 
country and 70% of the national income is earned there. 
The water authorities manage and maintain more than 
3,200 km of primary flood defences that protect against 
flooding from the sea, the major rivers and the IJsselmeer 
and Markermeer lakes.
On 1 January 2017, the safety standards for primary flood 
defences became more stringent. The total length of the 
primary water defences was divided into 208 sections, 
each of which with its own specific standards, depending 
on local conditions, that guarantee the basic safety of the 
hinterland. By 2050, all flood defences must comply with 
the new standards. If a water defence does not meet the 
standards, this does not mean there is an acute risk of 
flooding but rather that the flood defence will need to be 
strengthened for the future. 

Between 2017 and 2023, the water authorities will assess 
all of the water defences, as well as the 256 locks and 
pumping stations in these structures based on the new 
safety standards. As the assessment has only recently 
begun, it is not yet possible to provide any definitive 
information on the results. The situation on 31 December 
2019 indicated the following:

In addition to the 3,200 km of primary water defences, 
the water authorities manage 14,500 km of other types of 
flood defence which provide protection from other 
waterways. Given their importance, the provinces have 
designated 10,000 km of these as regional flood defences. 
These defences are also subject to safety standards. They 
are assessed by the water authorities to determine 
whether they comply with these standards, and if they do 
not, the water authorities reinforce them. The following 
table shows the length of the regional flood defences that 
comply with safety standards. 
The reason the number of kilometres that met the 
standard in a given year is sometimes lower than in 
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Protection against flooding: reinforcement of primary flood defences

Flood prevention: reinforcing regional flood defences

a previous year is that stricter requirements were 
introduced over time. As result, it is possible that flood 
defences that met the applicable standard in 2013 no 
longer complied on the basis of the stricter standard in 
2015.

Km of regional water defences that comply with safety standards
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Preventing flooding
When water is not sufficiently drained or drained quickly 
enough from an area, it causes flooding for people who 
live and work there. In 2003, the water authorities 
established agreements with the national government, 
the provinces and the municipalities in the National 
Administrative Agreement on Water to ensure maximum 
prevention against water-related problems. Under this 
agreement, the provinces introduced standards for each 
regional water authority and the water authorities have 
put in place measures to ensure their regions comply with 
these standards. The figures below show that the water 
authorities are in the final stages of complying with the 
standards. However, the current climate change situation, 
which is causing heavy rainfall, among other things, is 
making it difficult to fully meet the standards.

Preventing water shortages
Recent years have shown that the current climate change 
situation is also leading to an increase in water shortages 
due to dry periods in the Netherlands. Higher 
temperatures, more evaporation and less precipitation 
mean there is a higher demand for water, for instance for 
irrigation or cooling water, and a higher precipitation 
deficit. This can lower water levels in rivers and ditches, 
as well as groundwater levels, and that can have a major 
negative impact on nature and agriculture, as well as 
shipping, the stability of the flood defences, drinking water 
supplies and the (higher) salinity of the substrate. 
Retaining and supplying water are, therefore, becoming 

Preventing flooding and water shortages: adapting water systems

The water authorities make sure there is a sufficient supply of high-quality water for 
agriculture, outdoor recreation, nature, the collection of drinking water, industry, shipping 
and fishing. That means avoiding not only a surplus of water but also a shortage. The water 
authorities are working with partners in their areas to adapt their water systems to 
changes in the climate. This involves measures such as creating water storage areas and 
increasing the capacity of pumping stations.
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increasingly important tasks for the water authorities.
Both 2018 and 2019 were dry years with a substantial 
precipitation deficit. The water authorities estimate that, 
overall, they supplied more than 2.3 billion m3 of extra 
water during these periods in 2019. That is almost one 
million filled Olympic swimming pools. The problems 
were greatest for the water authorities in the east and 
south of the Netherlands because, due to the nature of 
their areas (elevated sandy grounds), they can only supply 
water to a small part of their territory when there are 
shortages. That makes retaining and storing water more 
crucial.
.
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The original idea was to excavate the watertight clay cover 
and lay a foundation of sand and mixed granulate on the 
existing sand core. As this solution is labour-intensive, 
requires a lot of transport and reduces the degree of 
impermeability in the crown, the foundation is being 
created from the existing clay cover. Mixing a small 
percentage of lime and cement into the clay cover creates 
a stable, watertight cover with a similar load-bearing 
capacity to a foundation made of rubble. This makes it 
possible to drive over the construction in all situations 

without having a negative impact on the impermeability 
and erosion resistance of the dyke in the crest. 

Reducing the need for transport
The advantage is that it drastically reduces the need for 
transport. Indeed, it eliminates the need to remove 
10,000 m³ of soil and transport 9,500 tonnes of rubble. 
This innovative solution for the foundation contributes to 
the water authority’s sustainability goals, reduces the 
nitrogen deposition and uses fewer primary raw materials.

CIRCULAR FOUNDATIONS 
FOR DYKE SURFACING 

Eliminating the need 
to remove 
10,000 m³ of soil 

Eliminating the transport 
9,500 tonnes of rubble 

Combining 
the best of 
both worlds

The Vallei en Veluwe Water Authority carried out the Veessen-
Wapenveld flood channel project as part of the “Room for the 
River” programme. One of the last parts of the project was the 
surfacing of the Oostdijk. Since the heavy machinery used for 
management and maintenance can cause damage, the crest of 
the dyke needed to be properly surfaced. The water authority 
chose to use grass concrete blocks on a foundation created from 
the dyke’s clay cover. Grass will grow through the hollow spaces 
in the grass concrete blocks, giving the dyke a permanently 
green appearance. 

VALLEI EN VELUWE WATER AUTHORITY
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With this in mind, a water authority always wants to have 
the most up-to-date information possible about the 
dimensions and maintenance status of the waterways.

Smart combination of mowing and 
measuring
The Drents Overijsselse Delta Water Authority is now 
using a smart combination of mowing and measuring. The 
narrow-track crawler crane used for mowing is fitted with 
sensors and high-quality GPS equipment, transforming it 

from a simple mowing crane into a robot. The water 
authority receives the latest data each time a round of 
mowing takes place. The result is a 3D underwater model 
of the bottom, which is compared with the dimensions the 
waterway should have. This can be used to determine 
whether dredging is necessary. In the longer term, this 
generates data on the actual rate at which the waterways 
silt up, so the water authorities can predict when 
interventions will be needed and prevent problems from 
arising.

SMART MACHINES MAP OUT 
WATERWAYS 

Preventing problems 
from arising

Transforming 
simple mowing 

cranes into 
robots

To ensure a sufficient water supply, waterways must be able to 
hold a certain amount of water and supply or discharge a certain 
amount of water. This requires regularly mowing the water plants 
that are obstructing the water level and dredging the bottom of 
the bodies of water. The size of the ditch and how much water it 
must be able to supply or discharge determines how much and 
how often mowing and dredging must take place. 

DRENTS OVERIJSSELSE DELTA WATER AUTHORITY
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Working towards a healthy living environment and enhanced biodiversity 
by a wastewater and introducing measures to ensure healthy surface 
water.

TREATING WASTEWATER 

The water authorities have introduced two types of 
activity to ensure clean and ecologically healthy surface 
water. First, they treat the wastewater the 7.9 million 
households and 1.9 million businesses in the 
Netherlands discharge every day. Second, they take 
numerous measures in water systems that improve the 
quality of life in and around the water. Good water quality 
is not only important for the people who use the water, 
such as farmers, anglers, recreational sailors and 
swimmers, but also for the plants and animals that live 

in the water. Good biological and chemical water quality 
increases biodiversity in and around the water.

5

SDG 15: Protect, restore and promote 
sustainable use of terrestrial 
ecosystems, sustainably manage 
forests, combat desertification, halt and 

reverse land degradation and halt biodiversity loss
15.1 By 2020, ensure the conservation, restoration 
and sustainable use of terrestrial and inland 
freshwater ecosystems and their services, 
in particular forests, wetlands, mountains and 
drylands, in line with obligations under international 
agreements
15.5 Take urgent and significant action to reduce the 
degradation of natural habitats, halt the loss of 
biodiversity and, by 2020, protect and prevent the 
extinction of threatened species 

SDG 14: Conserve and sustainably use the oceans, seas and 
marine resources for sustainable development
14.1 By 2025, prevent and significantly reduce marine pollution of 
all kinds, in particular from landbased activities, including marine 

debris and nutrient pollution

SDG 6: Ensure availability and sustainable management of water 
and sanitation for all
6.2 By 2030, achieve access to adequate and equitable sanitation 
and hygiene for all and end open defecation, paying special 

attention to the needs of women and girls and those in vulnerable situations
6.3 By 2030, improve water quality by reducing pollution, eliminating dumping 
and minimizing release of hazardous chemicals and materials, halving the 
proportion of untreated wastewater and substantially increasing recycling and 
safe reuse globally
6.6 By 2030, protect and restore water-related ecosystems, including 
mountains, forests, wetlands, rivers, aquifers and lakes
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The water authorities use their 318 wastewater 
purification plants to ensure wastewater is sufficiently 
clean to be drained into the surface water without any 
adverse effects on water quality. The process focuses 
mainly on removing the substances in wastewater that 
are most harmful to surface water. These include 
nitrogen, phosphate and oxygen-binding substances. If 
nitrogen and phosphorus are concentrated too highly in 
the water, this leads to algal growth, which adversely 
affects aquatic plants and fish species that need clear 
water to survive. The removal of oxygen-binding 
substances is also important. These are organic 
compounds, such as proteins, carbohydrates and fats, 
which bind oxygen and reduce the oxygen available to 
living organisms.
Under European legislation, 75% of both phosphates and 
nitrates must be removed from wastewater. 
In the Netherlands, at least 90% of the oxygen-binding 
substances must be removed.
The following table shows that the quality of wastewater 
purification by the water authorities comfortably meets 
these standards.

The coronavirus has had the world in its grip since early 
2020. In the Netherlands, it was clear soon after the first 
outbreak that monitoring the presence of the coronavirus 
in wastewater is an effective “radar” for detecting the 
spread of the virus. Indeed, wastewater shows an 
increased concentration of the virus before cases of the 

Purifying wastewater

Measuring the coronavirus
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illness are detected in a given region. Meanwhile, the 
wastewater at all 318 treatment plants is monitored at 
least once a week by the water authorities for the 
presence of the coronavirus. In 2021, a plan will be rolled 
out to ensure monitoring is rapidly scaled up to occur on 
a daily basis at all plants.

Percentage of quantities of substances removed from wastewater

New substances in wastewater: 
microplastics and medication and drug residues
In recent years, several new substances have entered the 
water authorities’ sewage treatment plants via 
wastewater. This is because the composition of the 
substances flushed down the sewers in the Netherlands 
changes over time. Microplastics, for example, are found 
in all kinds of detergents, shampoos and shower gels, and 
drug residues are increasingly finding their way into the 

sewers via toilets. Once it becomes clear that such 
substances are harmful to the environment or to public 
health, new monitoring techniques are developed to gain 
a better understanding of where they spread. Water 
purification procedures need to be adjusted to remove 
these harmful substances from the wastewater so they 
do not end up in the environment. The water authorities 
have recently started making these adjustments in their 
treatment plants, which are often very expensive.
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The water authorities have introduced a variety of 
measures for water systems to improve water quality. 
Examples include the restoration and deepening of 
waterways, the creation of environmentally friendly 
shores and banks and the removal of polluted waterbeds. 
A key indicator that reflects the quality of the surface 
water is the percentage of bathing water locations that 
comply with the European Bathing Water Directive. There 
were 480 officially designated bathing areas in waters 
managed by the water authorities in 2019. 

Extensive United Nations research shows that biodiversity 
around the world is declining faster than ever. A drastic 
decline in biodiversity has also been measured in the 
Netherlands. According to the Netherlands Environmental 
Assessment Agency, biodiversity in the Netherlands has 
declined even further than elsewhere in Europe and the 
world. For example, the number of plant species on Dutch 
cropland has declined by 35% since 1900. In the autumn of 
2020, the water authorities and NWB Bank formally 
reaffirmed their commitment to strengthen biodiversity in 
the Netherlands in the coming years. The water 
authorities have collectively joined the Delta Plan for 
Biodiversity Restoration and NWB Bank has decided to 
become a partner in this initiative to make a real 
contribution to restoring biodiversity.

Measures for water systems

Water authorities and NWB Bank join forces to strengthen biodiversity
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comply with the European Bathing Water Directive

The following table shows to what degree these locations 
complied with the Directive.

For many water authorities, working on biodiversity 
already goes hand in hand with carrying out their 
statutory duties, but adjusting their work methods and 
focusing specifically on biodiversity in projects will enable 
them to make an even greater contribution to a healthy 
ecological balance.

As the bank of and for the water authorities, NWB Bank 
wants to set an example within the Dutch financial sector of 
taking swift action to prevent further loss of biodiversity. 
This is why the bank was already sponsoring the 
Biodiversity Working Group under De Nederlandse Bank’s 
Sustainable Financing Platform and why it will also join 
the Delta Plan for Biodiversity Restoration.
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Among other things, a sludge dewatering facility has been 
set up there, and additional capacity has been built to 
ferment sewage sludge, turning it into biogas. About 
3,000 solar panels are also being installed on the grounds 
of the treatment plant. The extra energy from biogas and 
the solar energy will make the Zaandam-Oost plant 
energy-neutral.

Huge energy savings
The project will achieve an energy saving of 20 TJ, 
equivalent to 412,000 m³ of natural gas and 775,000 kWh 
of electricity. The CO₂ reduction is 1,241 tonnes, 
comparable to the gas and electricity emissions of 
155 households.

CONVERTING A SEWAGE 
TREATMENT PLANTS INTO 
POWER PLANTS 

Saving 412,000 m³
of natural gas 

Saving 775,000 kWh
of electricity

CO₂ reduction of 
1,241 tonnes

Energy
Neutral

Operations

Water authorities are increasingly converting their sewage 
treatment plants into power plants. A power plant is an 
installation that produces as much energy as it needs for its 
own purposes, or more. The Hollands Noorderkwartier Water 
Authority is doing this at the sewage treatment plant in 
Zaadam-Oost.

HOLLANDS NOORDERKWARTIER WATER  AUTHORITY
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One of the measures the water authority is introducing is 
the construction of a 340-metre-long peninsula on the 
island of Reigersbos. The construction of the peninsula 
will create a new nature zone, which will protect the 
existing nature zone at Reigersbos from wave action. 

Developing macrofauna and fish
In the sheltered, shallow new nature zone, water and 
shore plants will have the opportunity to develop and the 
population of macrofauna and fish will improve.

The water authority is using willow twigs for the entire 
construction of the peninsula. These were grown in the 
Netherlands, and the use of large quantities of willow 
twigs under water will sequester CO2 for the long term. 
To further reduce CO2 emissions, the peninsula was 
constructed using machines running on hydrotreated 
vegetable oils.

CONSTRUCTION OF A 
PENINSULA TO IMPROVE 
WATER QUALITY AND 
BIODIVERSITY 

340-metre-long 
peninsula

Improving both 
water quality 
and ecology

In the Westeinderplassen between Aalsmeer and Leimuiden, 
the Rijnland Water Authority is faced with the task of improving 
the lakes’ water quality and ecology.

RIJNLAND WATER AUTHORITY
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Investments by the water authorities during the period 2020-2023.

INVESTMENTS 

Current developments such as climate change, rising sea 
levels, subsidence, urbanisation, industrialisation and 
more stringent environmental regulations mean the water 
authorities must make considerable investments to 
ensure their infrastructure remains up to the task. 

On average, the amount required for the period 2020-2023 
is €1.7 billion a year. The following table shows how this 

amount is allocated across the water authorities’ various 
responsibilities. NWB Bank’s Water Bonds play a key role 
in financing these investments.
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 totaal €1.7 billion

€1.7 billion allocated across the water authorities’ various responsibilities
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NWB STATEMENT REGARDING THE EU 
TAXONOMY 
As a veteran issuer in the Green Bond market, NWB is 
acutely aware of the sustainable finance developments 
within the EU – namely the EU Taxonomy for sustainable 
activities (the “Taxonomy”) as well as the EU Green Bond 
Standard (“EU GBS”). NWB commends these efforts and 
plans to update its Green Bond Framework accordingly 
once the subsequent taxonomies have been published and 
the necessary legislation is in place. NWB foresees that 

the taxonomies regarding the EU environmental 
objectives “Sustainable use and protection of water and 
marine resources” and “Pollution prevention and control”, 
could be of particular interest to the activities of the Dutch 
Water authorities. In the meantime, NWB will utilise an 
opportunity in this investor letter to demonstrate how its 
current Green Bond framework could potentially align to 
the technical screening criteria outlined in the two 
taxonomies which have already been published: “Climate 
change mitigation” and “Climate change adaptation”.

APPENDIX

BOND PROJECTS Possible taxonomy activity
The project descriptions on the left are not specific enough to translate them straight 
into Taxonomy activities, this is only an assessment of potential alignment. A traffic 
light system was used where green = high possibility of fit, yellow = less certainty than 
green (dependent on the specific project), red = low possibility, grey = no fitting 
activities were found in the Taxonomy drafts from November 2020. The activity as 
named in the Taxonomy draft is marked in italic. 

MITIGATION

Energy recovery from 
wastewater

Anaerobic digestions of sewage sludge (mitigation)
• A leakage monitoring plan must be in place.
•  The produced biogas is used directly for the electricity or heat generation,  

or upgraded to biomethane, or used as vehicle fuel or feedstock in the chemical 
industry.

 Extraction of phosphor No fitting activity was found in the draft delegated act. However, this is likely to be 
included in one of the future taxonomies, regarding Water protection or Pollution 
prevention.
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APPENDIX

ADAPTATION 

Flood protection 
Primary flood  
defenses
Other flood  
defenses 

Engineering activities and related technical consultancy dedicated to adaptation to 
climate change (adaptation)
•  Engineering activities and consulting activities for water management projects were 

explicitly named in TEG report. This is marked as enabling activity which means  
a substantial contribution to adaptation of other activities and/or addresses systemic 
barriers to adaptation. 

• Flood protection is a perfect adaptation activity.

Pumping stations For activities in this category to be included under the current taxonomy, it can be 
grouped under the above category of flood protection.

Waterway 
management 

For activities in this category to be included under the current taxonomy, it can be 
grouped under the above category of flood protection. The activities could also be 
included under the section of the taxonomy regarding the dredging of waterways:

Infrastructure for water transport
• Enabling activity, includes the dredging of waterways.
•  Infrastructure must be dedicated to one of the following: 

- The operation of zero direct emissions vehicles.  
- The provision of shore-side electrical power to vessels at berth. 
- The port’s own zero emissions operations. 
- Transshipping freight between modes, terminal infrastructure and superstructure 
for loading, unloading.

•  The infrastructure must not be dedicated to the transport of fossil fuels.*

BIODIVERSITY

Water treatment Construction, extension and operation of water collection, treatment and supply 
systems (mitigation, adaptation)
•  The construction, extension or operation of front-to-end water collection, treatment 

and supply systems are eligible provided: 
- High energy efficiency (< 0.5kwh per m3 water supply).  
- Low leakage level (Infrastructure Leakage Index of max. 1.5).

Renewal of water collection, treatment and supply systems (mitigation, adaptation)
Technical screening criteria for waste water treatment could also be applicable 
depending on the water treatment projects.
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APPENDIX

Sanitation and 
dredging of waterbeds 

This category is likely to be included via the dredging of waterways is now included in 
the Taxonomy. The sanitation element is not (yet) included, but is likely to be included 
in the future taxonomies regarding water or pollution: 

Infrastructure for water transport
•  Enabling activity, includes the dredging of waterways.
•  Infrastructure must be dedicated to one of the following:  

- The operation of zero direct emissions vehicles.  
- The provision of shore-side electrical power to vessels at berth. 
- The port’s own zero emissions operations. 
- Transshipping freight between modes, terminal infrastructure and superstructure 
for loading, unloading.

•  The infrastructure must not be dedicated to the transport of fossil fuels.* 
Sanitation is not (yet) included but should come under the Water or Pollution objective.

Transport and 
cleaning of 
wastewater 

Construction, extension and operation of waste water collection and treatment 
(mitigation)
•  Operation of centralized waste water systems including the collection (sewer 

network) and treatment are eligible provided:  
- The front-to-end system has net zero energy use demonstrated on an annual basis. 
- Energy use of the system is calculated in kWh per cubic meter waste water effluent 
treated. 
- A direct GHG emission assessment has been performed.

Renewal of waste water collection and treatment (mitigation)
•  Decreasing average energy use by at least 10% compared to own average 3y baseline 

performance.
•  No material changes relating to external conditions.
•  Energy use of the system is calculated in kWh per cubic meter waste water effluent 

treated.
•  A direct GHG emission assessment has been performed.

Disposal of sewage 
sludge 

Anaerobic digestion of sewage sludge (mitigation)
•  A leakage monitoring plan must be in place.
•  The produced biogas is used directly for the electricity or heat generation,  

or upgraded to biomethane, or used as vehicle fuel or feedstock in the chemical 
industry.

Sewage (adaptation)
•  Operation of sewer systems or sewage treatment facilities that collect, treat and 

dispose of sewage is eligible provided:  
- Activity must reduce all material physical climate risks (best effort) and the 
reduction of physical climate risk can be measured.

 *  NWB sees the activities as eligible as the waterways are not “dedicated” to the transport of fossil fuels. However, NWB feels a responsibility to flag this point 
as the waterways are for public use and therefore it is inevitable that there will be some transport of fossil fuels taking place.
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APPENDIX

Water Bonds issued in 2020
  
SEK 500 mln 3Y 47,000,000
USD 500 mln 10Y 456,000,000
 

Use of Proceeds
 
Total loans 564,290,474
Use of proceeds 507,861,427
Balance of non-disbursed cash 0

Trade date Notional Maturity  
  in years

2019-10-30 30,000,000 23 
2019-10-30 30,000,000 24 
2019-10-30 30,000,000 25 
2019-10-30 30,000,000 26 
2019-11-11 17,000,000 3 
2019-11-14 37,000,000 10 
2019-11-25 50,000,000 40 
2019-12-04 13,424,822 27 
2019-12-04 27,864,593 28 
2019-12-04 37,271,873 29 
2019-12-04 27,864,593 30 
2019-12-04 27,864,593 31 
2019-12-17 15,000,000 25 
2020-01-22 10,000,000 20 
2020-01-23 16,000,000 1 

Trade date Notional Maturity  
  in years

2020-01-27 25,000,000 10 
2020-02-03 10,000,000 20 
2020-02-03 20,000,000 50 
2020-02-11 10,000,000 30 
2020-02-13 20,000,000 10 
2020-02-19 10,000,000 5 
2020-02-19 5,000,000 10 
2020-02-19 10,000,000 10 
2020-02-19 5,000,000 20 
2020-02-19 10,000,000 21 
2020-02-26 30,000,000 30 
2020-03-09 10,000,000 20

Grand Total 564,290,474  
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APPENDIX

SECOND OPINION CICERO
Overall, NWB Bank’s green bond framework and the 
governing laws of the regional water authorities provide 
a holistic and sound framework for climate friendly 
investments. In the Netherlands, water management is 
a matter of survival. More than fifty percent of the country 
would be under water if the infrastructure, knowledge and 
institutional structure was not up to standard. Water 
resources and flood protection are managed by 21 
autonomous, publicly owned, regional water authorities.

The water authorities integrate a range of environmental 
impacts in their project plans, and perform environmental 
impact assessments on all large projects. The green bond 
framework lists eligible projects that are generally 
supportive of the dual objective of promoting a transition
to low-carbon and climate-resilient growth, and improving 
biodiversity. NWB Bank provides regular and transparent 
reports to investors and the public. The regional water 
authorities take an integrated approach to climate change 
and biodiversity projects, and the bond framework does
not include any biodiversity projects that would have 
a negative impact on the climate. The water authorities 
are public entities subject to regular and comprehensive 
reporting at the national and EU level. NWB Bank reports 
on environmental impacts and carbon footprint of its 
activities, including activities financed by the green bond, 
according to the GRI Global Reporting Framework.

Proceeds from NWB Bank’s Green Bonds can also be 
used for refinancing purposes. The amount of new loans 
will be reported by NWB Bank in the annual investor 
letter. Based on an overall assessment of the project 
types that will be financed by the green bonds and 
governance and transparency considerations, NWB 
Bank’s Green Bond Framework gets a Dark Green 
shading. The framework includes elements that are not 
dark green such as roads, pumping stations running on 
fossil fuel and fossil fuel transportation related to 
treatment and water manage ent. We recommend that 
NWB Bank supplements their emission reports with 
additional reporting on methane emissions (from 
treatment), and also that NWB Bank in their investor 
letter makes impact information easier accessible for 
investors.
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