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1 EXECUTI VE SUMMARY

Introduction

This report presents the Seventh National Communication from the Netherlands, as required under the
Climate Change Convention as well as under the Kpodtocol. It describes the information required

by the guidelines, including the supplementary information under Article 7.2 of the Kyoto Protocol.

The report gives an overview of all required elements, but focuses in more detail on the developments
sincethe Sixth National Communication. The National Communication has been written parallel to

the Biennial Report which is also required under the Climate Change Convention. Both reports

provide a full coverage of all required information and therefore caedukindependently of one

another.

National Circumstances

The Netherlands is a constitutional monarchy. The legislative process is realised in a combined effort
by the government and Parliament. The Ministry of Infrastructure and Water Management (lenwW
previousy: Ministry of Infrastructure and the Environment (1&M)) is responsible for the

environmental legislation and policy developmétith the arrival of a new coalition government in
October 2017 the responsibilityr climate policy shiftedo the Ministry of Economic Affairs and

Climate Policy(EZK; previousy: Ministry of Economic Affairs (EZ))Other Ministries keep their
responsibility for integrating environmental policy targets and endorsing the environmental policies
within their respectivdields (e.g. the Ministry of Infrastructure and Watermanagement is responsible
for climate adaptation).

The Netherlands is a densely populated country. In 2017, the population amounted to 17.1 million
people, with approximately 507 persons pef.kénfurther important demographic factor influencing
the pressure on the environment is a decrease in the number of persons per household to 2.2 in 2017.

The Netherlands is a lolying country situated in the delta of the rivers Rhine, 1Jssel and Meuse, with
around 24% of the land below sea level. The highest point is 321 metres above sea level, at the border
with Belgium and Germany, and the lowest point is 7 metres below sea level. The surface area of the
land, plus inland and coastal waters, amounts to 4k®43The land surface covers 33,680°kof

which 54% is used as agricultural land. While the use of land for agricultural is decreasing, land use
for settlements and infrastructure is increasing, on the other hand. Forests make up roughly 10% of the
landuse.

The Netherlands is located inthes@a | | ed 0t e mp e-yeartamuakavenagedtempefatue 3 0
in the centre of the country is 10°C, while the mean annual averag®Nais%2ose to 4°C. An

increase of around one degree has been measutedietherlands over the last 100 years, with the

three warmest summers of the last 300 years in 2006, 2007 and 2014.

The Gross Domestic Product (GDP) of the Netherl a
prices). The Netherlands ranks relatively high on the list of agricultural expditensportation has

traditionally been an important activity due to the coupté s f a v o u r adnsperting goeda t i on f
from the harbours to the EU inland destinations. Rotterdam's ports are among the largest in the world.

The ports function as a 'mainport’ (hub) for transporting all kind of goods to many countries
throughoutEurope.

Agriculture in the Netherlands focuses on cattle breeding, crop production and horticulture; of which
greenhouse horticulture is the most important subsector. The amount of horticulture in total
agricultural production is increasing over timeeTdmount of fuel consumed by the greenhouse



horticultural sector is comparable to fuel consumption in the commercial and public service sector
(taking cogeneration into account).

Another characteristic of the Netherlands is the availability of large dmmeserves of natural gas;

this is one of the factors contributing to a relatively large chemical industry (using natural gas as
chemical feedstock). The production of natural gas was reduced in recerds/aaesult of

earthquakes in the Groningerear(in the north of the Netherlangdahere theé by far- largest gas

field in the Netherlands is locateébhe percentage of natural gas in the totalesel for energy

decreased since the early 90s from 50% to about 40% in 2015, which is still relaitifely

The share of renewable energy iratddutch energy consumption has increased from 1.1 % in 2001 to
6.0 percenin 2016.

Greenhouse gas (GHG) emissions and trends

In 2015, the total GHG emissions (including indirect,@@issions, but excluding emissions from
land use, landise change and forestry (LULUCF)) in the Netherlands amounted to 195.2,egCO
This figure is approximately 12.5% below the emissions in the base year of 1990 (223.18g.CO

Figure 1.1 showde trends and contributions of the different gases in relation to the aggregated
national emissions of greenhouse gases. In the period 2@PH, emissions of carbon dioxide (O
increased by 1.5% (excluding LULUCF). Emissions of-@f» GHGs, i.e. methan(CH,), nitrous
oxide (NO) and fluorinated gases-(fases), decreased by 41%, 53% and 74% respectively.
Emissions of LULUCFelated sources increased by about 10% in the period 2098. The total
amount of GHG emissions in the Netherlands for the 845 (including LULUCF) was 202.10g
CGOeq.
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Figure 1.1 Greenhouse gases: teegnad emission levels (excl. LULUCF), 199D15.

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC) and the
Kyoto Protocol, the Netherlands hiagplace a National System for estimating anthropogenic
emissions by sources and removals by sinks of all greenhouse gases not controlled by the Montreal
Protocol. The Netherlands established its National System in 2005. During the initial, rewias/



found to comply with all the necessary requirements. Since then the system as such has remained
unchanged, with the exception of an organisational change that came into effect as of J220k0y 1

The Ministryof Economic Affairs and Climate Poligg the coordinating Ministry in the Netherlands

for Climate Change Policythe Netherlands Enterprise Agency (RVOguprdinated the

establishment of the National System and was subsequently also assigned the role of 'single national
entity' (NIE).

TheNetherlands maintains its National Registry in a consolidated manner in the Central European
Emissions Trading Registry (EU Registry) with all the Parties that are also members of the European
Union. The Registry is maintained by the Dutch Emissions Autth(ONEa).

Policies and Measures (PAMS)

The scope of the policies and measures (PAMS) is limited to domestic and EU policies and measures
implemented since 1990 or planned in the Netherlands and includes PAMs that have had, or are
expected to have, &gificant impact on greenhouse gas emissions in the Netherlands, even if the
primary objective of the policy is (or was) not directly related to climate change. The policies and
measures are described by sector and by greenhouse gas, in additionseatoraspolicies and
measures.

The most important PAMs are mentioned below:

Agreement on Energy for Sustainable Growth (Energy agreement)

In 2013, the Dutch national government concluded a @eswral agreement with more than 40

stakeholdersncluding energy companies, NGOs and regional and local governments. This

Agreement on Energy for Sustainable Growth marks a significant step in the transition towards a

sustainable energy system in the Netherlands. Signatories to the Agreement shasébiktypand

commitment to achieve the following overarching objectives:

1 An average energy efficiency improvement of 1.5% per year (adding up to a reduction of 100 PJ
by 2020)

T A 14% share of renewable energy iyhby2020andNet her |
16% by 2023

1 Creation of at least 15,000 additional jobs by 2020.

This agreement includes some 160 econwride actions for the participating parties to implement
this commitment, including actions by the national government. Duringpi€mentation, additional
actions were agreed in 2015 and 2016 in order to attain the 2020 targets for energy efficiency and
renewable energy.

SDE+ (Stimulation ofSustainable Energy Production)

Renewable energy production is stimulated with the SDEeritive scheme. Producers receive

financial compensation for the renewable energy they generate. Production of renewable energy is not
always profitable because the cost price of renewable energy is in most cases still higher than that of
energy derivedrbm fossil fuels. SDE+ compensates producers for the unprofitable part of the cost
price for a fixed number of years. Separate regulations and subsidy programmes have been
implemented to develop largeale offshore windfarms.

Long-Term Agreements on Ergyr Efficiency (LTA3 and LEE)

The LongTerm Agreements LTA3 and LEE are voluntary agreements that incentivise energy savings
in industry. They are concluded between the national government, the trade associations and the
participating companies. These Lefigrm Agreements are enforced using environmental permits:
companies which do not participate are required (in their permits) to implement all-saeity

measures with a payack period of less than five yeaParticipants in the LTA are required to dra




up an Energy Efficiency Plan (EEP) every four years for the next four years. They also have to submit
annual monitoring reports on projects that have actually been implemented and their results.

Agrocovenant
TheAgro covenaris a PubliePrivate Partnetsp signed in 2008 dealing with greenhouse gas

emissions, biomass and wind power. With respect to the first, the aim is to reduemiS§ions in

2020 by at least 3.5 Mton and those of 4@, greenhouse gases like methane and nitrous oxide by

4.0 to 6.0Mton (in CO-equivalents) compared to 1990. The targets for the year 2020 are production

of 200 PJ per year of renewable energy from biomass and a total amount of wind energy on land of 3.5
billion kWh per year, equivalent to approximately 12 PJ.

EU Emissions Trading System (ETS)

As prescribed by Directive 2003/87/EC, a trading system faréd@ssions started in the EU on

1 January 2005, focusing on g@missions from large industrial emitters. It is a-eapttrade system,

where participants are agsed a set amount of allowances up front and are required to surrender

annual allowances equal to their actual emissions. In 2013, the EU ETS entered its third phase,
running up to 2020. The ETS now also includes more sectors (i.e. domestic alirtnation) and

gases (nitrous oxide, PFCs). Its allowances will be reduced by 21% between 2005 and 2020 in order to
reduce the total emissions.

European directives related to energy efficiency

Several EU directives are important to improve energy efficietheyEnergy Performance of

Buildings Directive (EPBD), which sets minimum energy performance standards for new buildings;
the§ Energy Efficiency Directive (EED), which sets, among other things, binding targets for final
energy consumption and improves Rerconditions for energy efficiency; the €8mission
performance standards, which improves the fuel efficiency of passenger cars addtiighghicles;

and finally, the Ecodesign Directiv€he Ecodesign Directive provides consistent\i&ide rules for
improving the environmental performance of eneuging or energyelated products, such as
household appliances. The Directive sets out minimum mandatory requirements for the energy
efficiency of these products.

Biofuels

European Directive 2009/28/EC oenewable energy has been implemented into Dutch legislation.

This Directive states that Member States should ensure that a minimum of 10% of all energy
consumption in transport must come from renewable sources in 2020. In practice, this target is mainly
fulfilled with biofuels.

Developments in longerm policy planning

In January 2016, the Ministry of Economic Affairs and Climate Policy published its Energy Report,

which sets out the loatgrm ambition of the Dutch government to make the tranditimards a low

carbon energy system by 2050. The incumbent government, which took office in October 2017,
intends to continue this transition and has set
greenhouse gas emissions by 49 per cent by.2030der to realise that ambition, a new Climate and
Energy Agreement will be concluded, as a folopvof the 2013 Energy Agreement that will end in

2020 (2023 for renewable energy).

Projections and the total effects of policies and measures

Theprojections are based on the National Energy Outlook 2017 (NEV 2017), which describes the
most likely developments based on the available information about energy prices, markets, technology
and policies. Compared with the National Energy Outlook 2015 hwlias used in the previous

Biennial Report, the NEV 2017 has incorporated new insights into economic and demographic
developments, sectoral developments, fossil fuel prices ang@®@s and policies. New insights into



exogenous modelling assumptionstapMay 2017 have been taken into account, using official

national statistics from Statistics Netherlands (CBS) and the Pollutant Release and Transfer Register
of the National Institute for Public Health and the Environment (RIVM) where available. This
appoach means that the base year for most modelling parameters is 2015, or 2016 where possible.

The modelling distinguishes two different policy variants, which are based on the underlying
principles of Dutch and Europpaasnurpepsléi  YEM)hea nwda nt

OWith Additional Measuresd6 (WAM). Both variants
participants, public organisations and other government bodies on or before that date. A variant
OWi t hout Measur egbodellmg. not included in th

Although CQ emissions increased between 2015 and 2016, the structural trend for the future is
expected to be a decrease of,@@issions. This is the result of increasing efforts towards the
decarbonisation of the energy system. In the palaziants with existing measures and with

additional measures, greenhouse gas emissions are expected to fall to 171 and 170 Mion of CO
equivalents by 2020, respectively. This figure represents a decrease of almost 23% compared to 1990
levels.

GHG enussions Mton CO2 eq

300

1990 1995 2000 2005 2010 2a15 2020 2025 2030
No-CO; emissions other sectors CO; emissions transport
[No-CO; emissions agriculture (excl. CHP) = CO:emissions agriculture

. CO; emissions built environment - CO; emissions _11111“5“}’ and

energy conversion sector
== Tofal

Figure 12 Historic and projected emissions of greenhouse gases by sect®o20900
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Vulnerability assessment, climate change impact and adaptation measures

The climate in the Netherlands is expected to undergo significant changes over the coming decades. The most pre:
conseguences are increasing heat stress, increasing flood risks due to both more extreme river discharge and sea
rise, more frequerfailure of vital infrastructure like electricity and IT, more frequent damage to crops or production
resources, increased health burden and productivity loss, and changes in biodiversity. At the same time, the
Netherlands is subsiding. These conditions @ountry such as the Netherlaiidguated in a lowying delta area,

with four large rivers and with a high population derisgive rise to climate change impacts which require risk
assessments, and decisions on timely and smart interventions.

TheDutch Delta Programmeéhat started in 2010, has been a recent vehicle for climate change adaptation planning ir
the Netherlands, focussing on flood protection, fresh water availabilitggatl adaptation.. Thdetherlands Court

of Audit in 2012advised to broaden the scope beyond the water domain, which resuttedlational Climate
Adaptation Strategy 6 Athestratéegyhyoadenetl the seopetof ataptationdplar(nidgdtd. 6 )
include the effects of climate change within nine sectoasemand spatial management; nature; agriculture,

horticulture and fisheries; health and welfare; recreation and tourism; infrastructure (road, rail, water and aviation);
energy; IT and telecommunications; public safety and security.

TheNetherlands Envanmental Assessment Agency has developed a methodology to define the urgency of adaptati
measures by looking at the degree of uncertainty, the probability and impact of climate effects, and the adaptive
capacity of the system at hand and the lifetimthefnecessary investments. The resulting assessment has led to
identification of six urgent climate effects as the focus in the National Climate Adaptation Strategy; problems
associated with heat stress, failure of vital systems, crop failures and atbiengs in the agricultural sector, shifting
climate zones influencing flora and fauna, increase in infectious diseases and allergic (respiratory) conditions, and
cumulative effects of system failure.

The National Climate Adaptation Strategy is the premuig a Climate Adaptation Implementation Programme which

is currently being developed. Its goal is mainstreaming climate adaptation in all policies, in all policy implementation
and in alli hereto relevarit activities of civil society, citizens and coanfies, targeting the abovementioned nine
sectors. Stakeholders are gathered around the issues, to discuss and analyse the relevant elements, to define whic
the role and responsibility of each of the stakeholders and to formulate an action planhieaghistakeholder

assumes certain responsibilities.

Provision of financial, technological and capacitybuilding support to developing countries

Dutch support for climate action in developing countries is an integral part of its development coopadaion

financed from its budget for foreign trade and development cooperation. The Netherlands is committed to scaling uj
its support for mitigation and adaptation activities in developing countries and has continued to realise-ggaar
increase ints climate finance after having delivered on its commitment of&ast Finance during 2012012.

While public climate finance amounted to 0286 milli
in 2015 and u472dmiidénonpubl 2616inadancadfrom the Net
private finance for climateelevant activities in developing countries. In 2016, the mobilised private finance amounted
to 0l71 million.

Adaptation expenditure amounted to 0116 million in
2016, adaptation expenditure rose to U156 million,
a better integration of cliate change adaptation in development activities. The share of mitigation expenditure was
stable in absolute terms at 031 million, which amou

climate finance supported cresstting activities (65%n 2015, 60% in 2016), due to substantial contributions to
activities through multilateral and other channels that support both adaptation and mitigation.
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As Dutch support for climate action is part of its development cooperation, both our bilateval amaltilateral

climate finance are characterised by a strong focus on poverty. Poorer people and communities are typically affecte
the most by climate change, not only because they are often the most exposed, but also because they have the few
resouces to cope and adapt. To support mitigation, we focus on providing access to renewable energy and on haltil
deforestation; to support adaptation, we focus on clisiai@rt agriculture, integrated water resource management and
the provision of climateesilient water, sanitation and hygiene (WASH) services. Disaster risk reduction is an integral
part of our programmes for integrated water resource management, while it also receives support through the Partr
for Resilience alliance. Gender is an impotterosscutting issue, as climate action is most effective when it builds on
the capacities of both genders and addresses the needs as well as the vulnerabilities of both.

The information on activities, actions and programmes undertaken to meet comtsaameer Article 10 is described
in various parts of this National Communication

Resarch and systematic observation

Research activities in the Netherlands cover the themes climate system, impact and policy support, and
implementation studies. It idaracterised by: intensive participation in international and European programmes while
the Netherlands Organisation for Scientific Research (NWQO) and the Royal Netherlands Academy of Arts and
Sciences (KNAW) coordinate Dutch contributions to the inteonatiresearch arena.

The Netherlands®é research on cl i mat e -stdéemchvgtien three langes | |
international scientific programmes in the field of global change research: the International Geosphere Biosphere
Programme (IGBP), the Worldlimate Research Programme (WCRP), and the International Human Dimensions
Project (IHDP). The Royal Netherlands Meteorological Institute (KNMI) participates in IGBP and (through its WMO
membership) in WCRP.

Extensive support is also given to the worklaf Intergovernmental Panel on Climate Change (IPR@hy of the

|l eading Dutch institutions participate in research
programme and the Copernicus Climate Change Service (C3S). The synergymardtamo between European

projects and the national research programmes reinforce the crucial international dimension to Dutch research
activities

National research programmes add to, and support, international research programmes. Theepatiotattivities

in the Netherlands include a number of research programmes through NWO, research programmes supported by
various ministries as well as knowledge networks and progranitesearch within the NWO theme Water and

Climate generates knowledge thainmgportant for the top sector Water. This top sector includes the three clusters of
Water Technology, Delta Technology, and Maritime Technology / Research. R&D related to energy transition is to
large extent also implemented through the top sector itothgector energy, dnterdepartmental programme.

Results from the international, European and national research programmes are made available to the international
community through reports, publications and the Internet. These results can ofteririezidixa of charge or at low
cost.

With regard to systematic observation, the Netherlands actively participates in the various fields ofelateate
monitoring, both nationally and within European and global programmes, including atmosphericatiseat@tion
systems, including those measuring atmospheric constituents; ocean climate observation systems; and terrestrial
climate observation systems.

Systematic observations of many climate parameters are carried out in a network of over 40 obsetiati®and
are enhanced by special observational programmes carried ouCastiieObservatory site. Three universities and
five major research institutes collaborate in Cesar, and on this site a number of activities are ongoing, including
training ofyoung scientists. s also one of the selected certified stations for the GCOS ReferenceAlpper
Network ( GRUAN).

Additional projects are in place dealing with grotbrased observation, ocebase observation as well as satellite
based observation.
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Education, training and public awareness

There is a highevel mandate for education, training and public awareness. The Dutch climate envoy is responsible
for following up on this matter and works closely with the Ministries of Educatdmastructureand Water
Managemenand Foreign Affairs, as well as with NGOs and in particular yolthsummary, the general policy to
promote education, training and public awareness is amadegrating sustainability in the curricula of primanda
secondary educatipfostering the network of initiatives, organisations and educational institutions that work on
education for sustainable developmdutiding organisations which contribute to increasing awareness of climate;
organising events to Hdimomentum and create partnershigns; increase awareness of adaptation.

In 2014, youth organisations joined forces and urged for an increase in education for sustainable development

Together with multinational corporations, teacher unions and résgstitutes, the youth organisations managed to

sign an agreement with a majority of Parliament to take the next step in education for sustainable devél®ament.
follow-upabroatb ased col |l aboration project, nbBbymnumbarg f or
existing youth networks together with existing education networks, which will arrange financial, knowledge and
resource support through theogramméi L ear ni ng f.or Tomorr owo

Theintergovernmentalpo gr amme @A Duur z aa mairfaldypastablishe@ m 2004) stimubatesSleaming
processes for sustainable development. The target group comprises both youths arithedaittsgramme, funded

by Netherlands Enterprise Agency (RVO.filpances different organisations that are activeducation, training and
public awareness. Together, these organisations form a platform to facilitate policy advice, knowledge and contacts
between local governments, entrepreneurs, and education, research and civil organisations. Themes thatgblay a ce
role are energy, water, biodivessinatural resources and fodthe programmalsopromotes and enhances the

inclusion of climate change issues in school curricula and teacher training programmes.

Since 2011 the former Ministry of Infrastructure ahe Environment coordinated a joint initiative bringing together
representatives of local authorities and central inLtoal Climate Agendatogether with nine climate ambassadors
(representing the municipal, provincial and water authorities) and their working groups. Over 135 local and regional
governments signed up for the agentta2014 a number of points on the Local Climate Agenda baen improved

and continued as the adaptive Local Climate Action Programmé 202@ with as key action increasing the
involvement ofcommunity partners, developing a knowledge bank, and appointing a new team of Local Climate
Ambassadorsin addition mport them is stimulatinthe climateneutral and climateobust dty/region.

In 2016 the first National Cli mate Change Summit Ab
NGOs, businesses, local authorities and the government pddatipathis event. The target for this Summit was
initiating, accelerating or linking as much climate action as possible. And resulted in 14 climate deals in various
sectors with an estimated impact of approximately 17 Mt in reductions by 2030.

Additional to the governmental organisatid®Os play an important role in education, training and public awareness.
In a large campaign known as HIER, 40 organisations (mostly N®@%& together to counter the negative effects of
climate change througttivities such as coordinated consumer campaigns, raising awareness, joint communication
efforts and political lobbying.

A number of actions are dealing with adaptation topic, of which several are related to water. The first
campaign 6TheedNewheh| Wader 6i started alTrheea dpyr o gnr a2ndnbe3
Wa t daun@hed in 2014s alsa tool was made available to provide people with information about the flood risk of
their neighbourhood and their home.

With theactivities and efforts in the field of education, training and public awareness, the Netherlands also
implements the (amended) New Delhi work programme. The activities also include special activities for young
people, as well as regional cooperation astiand activities aimed at international education, training and capacity
building.
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2 NATI ONAL ClI RCEMS RAMNEVANT THIOUSREE EGAA S
EMI SSI ONS ANDL REMOVA

2.1 Government structure

The Kingdom of the Netherlands compromises four countries (see Figurth2.Wetherlands, Aruba, Curagao, and
Saint Maarten. Since 10 October 2010 the islands of Bonaire, Saba and Saint Eustatius have been special
municipalities of the Netherlands. They are called the Caribbean Netherlands. Together with the countries Aruba,
Curacao, and Saint Maarten they form the Caribbean part of the Kingdom. Reporting under the UNFCCC (Conventi
and KP) is restricted to the European part of the Kingdom, hereafter referred to as the Netherlands.

The Kingdom of the Netherlands

One Kingdom - Four Countries

Codombia

Cuador

3 special muntcipalities
of the Netherlands

European & Caribbean

Figure 2.1 Kingdom of the Netherlands

TheNetherlands is a constitutional monarchy. The legislative powers are vested in the national government, the 12
provinces and (as of 1 January 2018) the 380 municipalities (VNG, 2017). The Dutch Parliament, officially referred 1
as the States General oétNetherlands, comprises the Sen&rgte Kamer75 members, elected by the provinces)

and the House of Representativewéede Kamerl50 members, elected directly by the citizens).

The legislative process is realised in a combined effort by the @debrnment and Parliament. Bills, draft Decrees
and draft Orders in Council are first submitted to the Council of State. Legislation comes into force when published
the Bulletin of Acts Het Staatsblapor the Government Gazettstaatscourant Policies can also be formulated in
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memoranda to Parliament. Commitments in these documents are politically binding and can be elaborated by
legislation, such as a Decree or Order in Council, or other binding agreements such-asrboAgreements. The
regionalgovernments, for example, are responsible for granting environmental licences and permits.

With the arrival of a new coalition government in 2017 a reorganisation of the Dutch government structure has beer
implemented:

After the merger of the Ministryfd\griculture, Nature and Food Quality and the Ministry of Economic Affairs under
the name Ministry of Economic Affairs in 2010, once again there has been a separate Ministry of Agriculture, Nature
and Food Quality from October 2017 onwards. In additiom résponsibility for climate policy shifted from the

Ministry of Infrastructure and the Environment to the Ministry of Economic Affaing. latter has been renamed the
Ministry of Economic Affairs and Climate Policy (EZK). Other Ministries keep thepamrsibility for integrating
environmental policy targets and endorsing the environmental policies within their respective fields (e.g. the Ministry
of Infrastructure and Watermanagement is responsible for climate adaptation).

Many parties are involved e policymaking process, such as the economic sectors, consumers, advisory councils,
research institutes, environmental protection organisations, and various trade unions and federations. The formulati
and implementation of policy is usually carriedoui n col | aborati on or consultat
Good communication between government and market parties is given high priority. Environmental protection
organisations also play an important role in the Netherlands, for example throtigpat#on in advisory councils.

2.2 Population profile

The 19902017 period saw a population increase in the Netherlands from 14.9 million to arodndillion

inhabitants (Table 2.1). Annual growth fluctuates, but since 2000 it has been falling rapidly: growth was 0.8% in
1980, 1990 and 2000 but, since then, it has reduced to 0.5%, with the lowest value of 0.15% in 2006. For the comir
years, a decreage growth is expected; population growth could even drop to close to zero by 2045 (Figure 2.2).

1950 1960 1970 1980 1990 2000 2015 2016 2017
Population Total population number |[10,026,77811,417,254412,957,62114,091,01414,892,574 15,863,950 16,900,726 16,979,120 17,081,50
Private households [Total private households x 1,000 2,534 3,171 3,984 5,006 6,061 6,801 7,665 7,721 7,794
One-person households 245 387 679 1,085 1,813 2,273 2,864 2,904 2,961
Multi-person households 2,290 2,784 3,307 3,921 4,249 4,529 4,797 4,814 4,833
Average household size number 4 4 3 3 2 2 2 2 2
Population growth  [Total population growth number 173,507 138,754 161,809 117,572 117,871 12312% 78,394 102,387.
Total population growth, rate|o/oo 17| 12 13 8 8 8 5 6|.
Population density  |Population density number 309 352 384 415 439 468 502 504 507
Table 2.1 Key population figure§CBS, 20174)

1 CBS, 20174ttp://statline.cbs.nl/Statweb/publication/?DM=SLEN&PA=37296eng&D1=65%758,688&D2=4067&LA=EN&HDR=G1&STB=T&VW=T
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Figure 2.2 Population growth and forecast 192060 (Source: Statistics Netherlands (CBS, 2016)

TheNetherlands is a densely populated country. The population density increased between 1990 and 2017 from 43
507 persons per KA further important demographic factor influencing the pressure on the environment is a
decrease in the number of personshmisehold (from 2.5 in 1990, via 2.3 in 2000, to 2.2 in 2017). The number of
households increased from 6.2 million in 1990 to 7.8 million in 2017, while the percentage epsitagle

households increased from 30% to 38% (CBS, @0TThe strong increasin singleperson households is illustrated

in Figure 2.3. A consequence of this development is the need for more housing, and an increasing claim on land for
new dwellings and infrastructure.
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Figure 2.3 Development of population and numberofuseholds between 1990 and 2017 (Source:, 2B5@a)

16



2.3 Geographic profile

The Netherlands is a lelying country situated in the delta of the rivers Rhine, 1Jssel and Meuse, with around 24% of
the land being below sea level (see Figure 2.4). The soist@f fluvial and tidal deposits, partially covered by

peat. After the ice age, this Holocene peat was formed behind the coastal dunes in the western part of the Netherla
where polders have been created with controlled water levels. The eastefrtigaitletherlands includes Pleistocene
ice-pushed ridges covered with withdrne sand deposits. The southern part consists mainly of Meuse terraces with
loess deposits or winldorne sand deposits. The highest point is 321 metres above sea levelpadéhevith

Belgium and Germany, while the lowest point is 7 metres below sea level. The surface area of the land, plus inland
and coastal waters, amounted to 41,548ikr8017. The land surface covers 33,680 kntotal (CBS, 2017b)

Although agricultual land is decreasing, it is still the main land use; agricultural land comprises about 54% (2.3
million hectares (ha)) of the total land area. Forest land is 0.4 million ha and wetland around 0.8 million ha. The lanc
use settlement increases over tinmel990 settlement was 0.4 million ha and in 2012 0.6 million ha. The population
density is highest in the ARandstadd (a cluster of
Rotterdam, The Hague and Utrecht, as well as the interspelisges, towns and smaller cities).
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Figure 2.4 Key el ements of the Netherlandsd geographic profi

2 CBS, 2017b Total surface of the Netherlahtip://statline.cbs.nl/Statweb/publication/?2DM=SLEN&PA=37296eng&D1=655758,68&D2=40
67&LA=EN&HDR=G1&STB=T&VW=T
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.4 Climate profile

The Netherlands is locatedinas@a | | ed fAt emperate zoneo. Due to stron
milder than average conditions at the same latitude. Tiye&0annual average temperature in the centre of the
country is 10.0°C, while themean annual average at 52°N is close to 4°C. Besides this larger scale niaoitime

rather oceanit effect, there is also a minor effect caused by the bordering North Sea. This results in marked gradier
in most climatological elements within the fifetv dozen kilometres from the coast. Inland gradients are generally
small. Table 2.2 compares some climatological characteristics of the coastal and inland climate of the Netherlands.

De Kooy (coastal station Twente Airbase (inland)
Mean temperature€C)
- January / July 3.5/17.4 2.3/17.6
Mean daily temperature amplitude (°C)
- January / July 43/6.5 5.3/10.8
Mean relative humidity (%)
- January / July 88/80 88 /76
Mean annual duration of sunshine (hr) 1,751 1,547
Mean annuaWlind speed at 10m h (m/s) 6 4
Mean precipitation (mm)
- Annual 771 785
- Driest/wettest month 34 /96 45175

Table 2.2  Some climatological characteristics for De Kooy (coastal station) and Twente Air Base (around 150 km from the
coast), based ovbservations for the period 1981010 (Source: Royal Netherlands Meteorological Institute
(KNMI: Koninklijk Nederlands Meteorologisch Institdjut

Throughout the country, mean winter temperatures are about 3°C and mean summer temperatures are around 17°
Coastal regions have more hours of sunshine than inland regions and a relatively small annual and diurnal tempera
range. An increase of around 1°C has been measured in the Netherlands over the last 100 years, levelling off in the
most recent decade M, 2011). The years 2006, 2007, and 2014 were the top three warmest years of the last 300
years® with an average of 11.4°C; the 192D10 average being 10.1°C. This also translates into a drop in the annual
numberofsec al | ed A haatyisg, VdibdPandanelicator of the demand for spatial heating (Figure

2.5). Mean monthly precipitation exhibits a rather strong annual cycle; the driest months are February, April and Ma
the wettest are October and November. The variation in mean anrzipitption deviates locally by no more than

16% from the national mean of 847 mm (KNMI, 2011).

3 KNMI 2017, https://www.knmi.nl/kennisn-datacentrum/uitleg/warmstaren
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Figure 2.5 Development of the average surface temperature and the number of heating degree days (HDD in °C) in the

Netherlands during the period 19@D10 Source: KNMI, 2011)

2.5 Economic profile

Development of GDP

The Gross Domestic Product (GDP) of the Netherl ands
2010 prices). Figure 2.6 shows a decline in the GDP in 2009, 2012 and 2013 as a result of the financial and econor
crisis, followed by econoroirecovery in the past few years. The same trend can be seen in Figure 2.7, which shows
the annual change of GDP compared to the previous year (2010 prices).
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Figure 2.6 Gross Domestic Product 1968016(CBS, 2017¢)

4CBS, 2017c Approaches of domestic product (GDP); National Accounts
http://statline.cbs.nl/Statweb/publication/?DM=SLEN&PA=82262eng&D1=21,43,65,87,97,107,117,127,142,157,172,187&D2=a&| A—=ENRIBBRB=T&
VW=T
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Figure 2.7 Change in GDR.969 2016 (CBS, 2017c)

Import and export

The Netherlands has an extremely open economy. Many goods and services are imported and exported. This is du
the geographic location of the Netherlands, with its accessible ports and an extensive, hightedaredeasily
accessible hinterlan@n balance, the Netherlands has been a net exporter for many years. Sectors which sell
relatively large amounts of their production abroad include agriculture and industry.

Due to the economic crisis that starte@@98, the import and export value of goods plummeted in 2009. International
trade gradually recovered after that and the import and export value of goods surged again. As of 2012, the import
val ue has fluctuated aroundi4®3%7 Dildilliloinan; the expor

The Netherlands i mported U381 billion worth of good
onethird of this. Mineral fuels and chemical products had a share of 14% each. The Dutch export value of goods
amount edilionon 2018, 8f 2vhidh nearly 30% was on account of machines and transport equipment.
Chemical products attributed 18% to the export value; food and live animals nearly 14%. Goods produced in the
Netherlands made the largest relative contribution texipert of food and live animals. In machines and transport
equipment, the rexport value was highest. In 2016, the bulk of Dutch goods imports (54%) originated from the
European Union (EU). Goods from Germany represented by far the highest importolldued by goods from

Bel gium, China and the United St ati8&=sbjliongdedHgoreiZ38h | agg

The highest value in Dutch goods exports remains within the European Union: almoeguttees in 2016. The
singemost mportant destination is Germany (nearly 0100
among the top ten destinations. The value of exports to these individual countries is however significantly lower tha
of ex%orts to Germany. In sixthgee is the United States as the first4kidu destination (see Figure 2.9) (CBS

20174).

5 CBS 2017dhttps://www.cbs.nl/emyb/publication/2017/26/trends-the-netherland2017
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Figure 2.8 Top 10 countries importing goods, 2016 (GB817d)
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Figure 2.9 Top 10 countries exporting goods, 2016 (CB&17d)

Important role for transporsector

The transport sector has traditionally been an i mpo
transporting goods from the coastal harbours to the EU inland destinations. The geographic situation also favours o
refineries in Rottetam, from which large amounts of oil products are exported. Rotterdam is among the largest ports
in the world. The port functions as a main port (hub) for transporting all kind of goods to many countries throughout
Europe. Amsterdam Airport Schiphol is ionant as an air transit point for the rest of Europe. These main port
functions explain the relatively high use of bunker fuels.

Consumption by households

Private consumption increased by 48% over the periodi 284® although (2010 prices), but sin@®2 there has

hardly been any growth in private consumption has stagnated, among other things due to the economic crisis (see
Figure 2.10). Recently, household consumption has been slightly on the rise again.

21



{mln euro)

Consumption by households
350000

300000 —

250000 / 7-7’»6
200000 - /

Consumption households (current

150000 — prices)
Consumption households (prices
100000 2010)
50000

0

D b oo o H H O
9" & D 9)
CICHECHC ARG QR

Figure 2.10  Private consumption 199@016(CBS, 201¢°)

2. Enerqy profile

2.6.1 Energy consumption

During the period 1992015 energy consumption in the Netherlands increased by 12%, reaching a maximum in 201(
of 3,485 PJ, while in 2016 the energy use was 3,155 PJ (CLO, 20AZ@resented in Figu2z11 this increase was
concentrated in the period up to 202806 and in the use of natural gas and in oil products. Coal is mainly used for
the generation of electricity, while natural gas has a wide application as a raw material, for electricitygoroducti
heating, transport, etc. The peak in natural gas use in 1996 and 2010 is related to the additional gas use in cold wir
(see also Figure 2.5, heating degree days).

Total energy consumption has fallen sharply since 2010, primarily as a resultep alp in natural gas

consumption. This drop is to a large extent related to the drop in final consumption of natural gas for heating, as a
consequence of milder winters. The contribution of natural gas to electricity production has also decling With
commissioning of three new cefiled power plants between 2013 and 2015 the use of coal has increased by more
than a third. Finally, oil consumption in the period since 2010 has decreasedli@dasevels.

6 CBS, 2017e Consumption expenditure by purpose; National Accbtiptéstatline.cbs.nl/Statweb/publication/?DM=SLEN&PA=83071eng&D1=a&D2=21
4781 A=EN&HDR=T&STB=G1&VW=T

" CLO, 2017a, Energy use by energyrier

http://www.clo.nl/indicatoren/nl005énergieverbruilperenergiedragePond=20881
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Figure 2.11 Energy use by energyarrier 19902015 (CLO, 2017a)

Renewable energy

The use of renewable energy increased in the 1990s on a limited basis: in 1990 1.1% of the energy used was from
renewable energy sources and in 2000 this was 1.6% (see Figure 2.12, CL®),. Zad@é 2000the share of

renewable energy has gradually risen from 1.6% to 6.0% in 2016 (125 PJ), which is an average increase of 0.3% p
year. This growth is clearly a result of the Dutch
production cots of renewable electricity (where these are higher than the costs of conventional electricity production
and the introduction of the obligatory use of-hiels in transport.

Almost three quarters of renewable energy originates from biomass, whichrsotieeproduction of electricity and
heat in waste incineration plants, use of biomass in electricity production ahgklsian transport.

Wind energy is the second highest source of renewable energy. In 2016 a sharp increase occurred, priméngy due tc
opening of the 60egawatt Gemini offshore wind farm north of the Wadden Islands. Installed capacity of onshore
wind energy increased by around 250 megawatts (MW) in 2016 to almost 3,300 MW.

Installed capacity of solar power increased by 500 MVécard increase, primarily due to an increase in major
projects subsidised through the SDE+ (Stimulation of Sustainable Energy Production) in 2014. The total installed
capacity of solar power is now 2 gigawatts.

8 CLO, 2017b End use renewable energy per source
http://www.clo.nl/indicatoren/nl0388erbruikvanrhernieuwbarenergie?ond=20881
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Figure 2.12 Contribution of renewable engy in the energy use 199016 (Source: CLO, 2017b)

Energy use per sector
Figure 2.13 shows the energy consumption per sector.
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Figure 2.13 Energy use specified by energy users 12002 (Source: CBS, 2017f)
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Industry

Industry is the main user of energy in the Netherlands: about 35% of the national energy is used within industrial
companies (see figure 2.13). The total energy use increased with almost 10% since 1990. The dominant industrial (
is the chemical and phaawy industry; in 2016 this was responsible for three quarters (75%) of industrial usage.
Energy usage in this industrial sector has been increasing since 1990, while energy usage in other industrial sector
increased in the 90s with about 10%, but deckabee 2009 with 17% compared to 1990. Energy use in the

chemical and pharmaceutical industries has increased by almost 22% since 1990. The increased importance of this
industrial sector has also had a major impact on changes in the use of energy tagiese of natural gas in

industry has decreased since 1990 by almost 20%, while the use of oil and oil products increased with almost 40%.
The use of energy as a raw material (eoergy use) has also increased by almost 30% since 1990.

The share of soe other sectors in the total energy use in 2016 are:

i food and tobacco 8%

9 iron and steel 4%

91 Paper, pulp and printing 2%

Detailed information on contributions by various industrial sectors to the greenhouse gas emissions, can be found ii
the National Invetory Report 2017 (Coenen et al, 2017)

Households

In households, natural gas is currently the primary form of energy used to heat dwellings, to produce hot tap water :
for cooking. Due to warmer winters and enesgying measures, between 1990 and 2@b&umption fell from 350

to 297 petajoules (PJ). In Figure 2.14, the impact of the harsh winters in 1996 and 2010 can be clearly seen. Over t
same period, the consumption of heat from district heating rose from 5 PJ to 12 PJ, which is a relathialyreasa
compared to natural gas. During the 1990s electricity consumption rose by approximately 2% per year, but the
increase has since then levelled off at around 1% per year. This was caused by a rise in the number of electrical
appliances in househdd, but the rise was not as steep as in previous decades. New appliances are also more energ
efficient than before. New lighting, white goods (major domestic appliances) and other appliances that fall under
European Ecodesign requirements use less eligygtri

PJ Energy use by households

400

300 W Other energy sources

M Electricity

200 B Natural gas

100
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Figure 2.14 Energy use by households 199016(CBS, 2017¢)

® Coenen et al, 201 Tttp://unfcce.int/files/national_reports/annex_i_ghg_inventories/national_inventories_submissions/applicatio2@i#nid-14aprl7.zip
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Transport

Energy consumption by the transport sector, including mobile machinery, increased by nearly 23% in the period
1990 2016 (see Figure 2.15; CL@017¢Y). In 2016, 45% of totaéngine fuel consumption was attributed to private
cars; the percentage consumption by commercial vehicles was 25%. As a consequence of the economic crisis and
purchase of more fudfficient vehicles, consumption decreased between 2009 and 20142@iicenergy

consumption has begun to rise again, albeit slowly. LPG consumption continues to fall, and in 2016 it was around
80% lower than in 1990.

The energy used for shipping increased from 84 PJ to 110 PJ in tlie2@26@eriod. Sea shipping is thaim

energy user and responsible for the increase: in 2016 sea shipping used 76 PJ; this was 47PJ in 1990. Inland shipy
is rather stable with around 280 PJ, while fishing decreased from 12 to 4 PJ in theiZ8H® period.

Energy use by transport
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800 . .
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so0 other transport
B road transport
400

200
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www.clo.nl/nlooz026

Figure 2.15 Energy use byransport (Source: CLO, 2017c)

Other energy consumers

The other energy uses encompass public and commercial buildings, services and agriculture. As in other sectors,
energy use has increased since 1990, reaching 445 PJ in 2016. (see figure 2.13; GBS, 201

The energy use for the service sector increased with 30% in 2016, compared to 1990.

In the agricultural sector the use of energy decreased with 5% compared to 1990. The energy use in horticulture is
dominant and this mostly concerns the use of ahgas for heating. This natural gas use is related to the outside
temperature so there are high usage rates in cold years, like 1996 and 2010, when gas use exceeded 150 PJ. Natt
gas is not only used for heating glass houses, but also for electrioéisagjen by combined heat and power (CHPS)

and gas motors. In the period 262809 in particular, the number of gas motors increased. This development resulted
in a complete change of electricity use: after 2005 the sector becameexiporeer of electdity, although the

amount of export reduced since 2010 with almost 50%, due to changed market conditions and the reduction of the
totalland area used byorticulture farms (LEI, 2017).

10 CBS, 2017g Energy use by houselsdittp:/statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=82375ned&D1=0&D2=a&D3=15
41&HDR=T,G1&STB=G2&VW=T

1 CLO, 2017¢c Energy use bgansport

http://www.clo.nl/indicatoren/nl003@nergieverbruildoorverkeerenvervoer?ond=20881

2LEI, 2017 Energiemonitor van de Nederlandse glastuinbouw 2016
https://www.kasalsenergiebron.nl/content/research/Energiemonitor_Nederlgiagdsgnbouw 2016.pdf
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2.6.2 Gas production
Another characteristic of the Netherlands isakailability of large domestic reserves of natural gas; this is one of the

factors contributing to a relatively large chemical industry (using natural gas as chemical feedstock). The many
refineries have also contributed significantly to this large industector. Since 1990 the production of natural gas

was relatively stable around 2500 PJ (see Figure 2.16; CBS,'20bth since 2014 there has been a sharp drop of

the production of natural gas as a result of earthquakes in the Groningen areadithtbéthe Netherlands). The
strongest earthquakes until now has been 3.9 on the Richter Scale. Due to the earthquake issue, gas extraction at 1
Groningen gas field has been reduced by almost half between 2013 and 2017, in order to reduce thaeisk of mo
severe earthquakes and to improve the security of the inhabitants of the Groningen area. The further reduction in
extraction that has been announced means that by about 2025 the Netherlands will no longer be a net exporter of ¢
Without a reduction ilgas consumption, this change will occur much sooner. Since the price of natural gas on the
market has also declined considerably (in addition to the reduced extraction) and compensation for earthquake dan

will be deducted from profit sharing, inthrgee ar s 6 ti me nat ur al gas revenues
from a record high of 015 billion in 2013 to 0U2.8 b
iGreen gaso generation has also started in recent y

gas (LNG) has also been imported, via the port of Rotterdam, from countries like Algeria, Qatar and Trinidad &
Tobago.
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Figure 2.16 Production of natural gas in the Netherlands (CBS, 2017h)

2.6.3 Electricity production

Since 1990, the increase ineledgtrit y consumpti on was mainly fAcountered
imports. Boosted by a doubling of the installed capacity, the amount of combined heat and power (CHP) generation
increased substantially from 1990 onwards, resulting in lesscbdbnsumption for power generation compared to
separated generation of electricity and heat.

13 CBS, 2017h , natural gas production
http://statline.cbs.nl/Statweb/publication/?DM=SLEN&PA=83140eng&D1=1&DW&A33=a& A=EN&HDR=G2,G1&STB=T&VW=T
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Figure 2.17 Supply of electricitf CLO, 2017d)

Figure 2.17 (CLO, 20179 gives an overview of electricity supply in the Netherlands for the period 2096. The
supply of electricity is calculated as the sum of all domestic production plus the balance between electricity imports
and electricity exports.

Since about 1999he liberalisation of the European electricity market has resulted in a higher net import of electricity
In 2013, electricity imports reached their highest ever level as it became cheaper to import electricity than to produc
it in the Dutch gadired plarts. The majority of this electricity was imported from Germany, where increased
electricity was produced by cefited plants, due to the low prices of coal, and where at some points during the year
the higher production of renewable electricity led taghér rate of generation than could be used inside Germany.
Imports also encompass electricity produced by hydro power in Norway.

In 2016, the electricity supply developed along similar lines to 2015. Production increased while imports declined. A
a reslt, a relatively higher quantity of Netherlangdeoduced electricity was consumed, at the expense of electricity
produced abroad. Domestic electricity production rose by 6% in 2015 and a further 5% in 2016. This growth was
mainly driven by production in peer plants, which reached record levels in 2016. The balance between electricity
imports and exports (imports minus exports) fell by over 40% in both 2015 and 2016.

During the 19902016 period, the production of renewable electricity increased by a &dct®r resulting in a share

of almost 12.5% of total electricity consumption in 2016 (see Figure 2118; £017¢°). By 2016, some 55% of this
came from wind energy and 34% from biomass combustion. Wind turbines are mainly located on land, although the
are beginning to find their way into the Dutch part of the North Sea too. By 2016, four wind farms were generating a
total capacity of 957 megawatts (see Table 2.3) and this figure is set to increase over the coming years (up to more
than 4000 megawatts #023).

4 CLO, 2017d Electricity supply
http://www.clo.nl/indicatoren/nl0028anbodenverbruikvanelektriciteit?ond=20881
15 CLO, 2017e production of renewable electricity
http://www.clo.nl/indicatoren/nl0388erbruikvanrhernieuwbarenergie?ond=20881
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Figure 2.18 Contribution of renewable electricity in the electricity use 12916 (Q.O, 2017¢)

Name windfarm Number of wind Capacity In operation since
turbines (MW)

Gemini Windpark 150 600 2017

Luchterduinen 43 129 2015

PrinsesAmaliawindpark 60 120 2008

Egmond aan Zee OWEZ 36 108 2007

total 289 957

Table 2.3 Wind farms in operation in the Netherlands (Source: Rijksoverh&y.nl

2.6.3 Refineries

The Netherlands has six large refineries, with five of them located in Rotterdam. These refineries have a total capac
of about 60 million tonnes of crude oil. The degree of utilisation is high, in some years 100%. This high production
level is relatedd the high efficiency rate, the proximity of many petrochemical industries and the influence of Germai
demand. This makes Rotterdam the worldbés | argest su
Schiphol i s amongs tsuWies of erfuel bihkersoTpeerdfiseriek ia thegNetherlands produce
many relatively light oil products (LPG, naphtha, petroleum) from heavier crude oil with a sulphur content of 1.5%.

2.6.4 Energy prices

The Consumer Price Index (CPI) for energffects developments in prices for natural gas and electricity household
consumption (see Figure 2.19; CBS, 26975ince 2000, household energy bills have increased by an average of
4.5% per year, while inflation has been sitting at 1.8% per annumenagey The relatively large increase in energy
prices for households is partly due to the steady increase in fuel prices on the world market. The energy CPI fell
sharply during the crisis from late 2008 onwards, but returned to peak levels from earlgi28&3hen it has again

fallen sharply. With the increase in energy from raw materials, there was another slight rise in the consumer price ir
the second half of 2016.

16 Rijksoverheid.nl Windenergie aee(wind energy, off shore)

https://www.rijksoverheid.nl/onderwerpen/duurzaerergie/windenergiep-zee

7 CBS, 2017i Consumer Price Index (CPI)
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=83131NED&D1=0&D2=12%%2c130&D3=011%2c1324%2c2637%2c3950%2c5263%2c65
76%2c7889%2c91102%2¢104115%2¢117128%2¢c136141%2c13-154%2¢c156167%2c169180%2¢182193%2c195206%2¢208219%2¢c221232%2c234
245%2c247258%2c260271%2c27R83&HDR=T&STB=G1%2cG2&VW=T
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http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=83131NED&D1=0&D2=125-126%2c130&D3=0-11%2c13-24%2c26-37%2c39-50%2c52-63%2c65-76%2c78-89%2c91-102%2c104-115%2c117-128%2c130-141%2c143-154%2c156-167%2c169-180%2c182-193%2c195-206%2c208-219%2c221-232%2c234-245%2c247-258%2c260-271%2c273-283&HDR=T&STB=G1%2cG2&VW=T
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Figure 2.19 Consumers price index energy, 192816 (Source: Environmental Datampendium (S, 2017i)
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Figure 2.20 Consumer prices for Electricity, excluding taxes, 2@WA6 (Sources: CLO, 2017f)

Electricity price

Figure 2.20 shows the development of the electricity price since 2007 (CLO'®0lfé electricity price depends on
the fuel prices for oil, coal and natural gas, among other factors. Another important component is the cost of
deployment of the power plant and transport networks. This is why fuel prices alone do not necessardjrtrage a

18 CLO, 2017f End user prices for electricity
http://www.clo.nl/indicatoren/nl055énergieprijzerenwereldolieprijs?ond=20881
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impact on the price of electricity. In the late 1990s, the natural gas and electricity prices for consumers increased as
result of Energy Tax, which replaced the Regulatory Energy Tax (RigBlerende energiebelastingnded in 2004)

and the Envonmental Quality Electricity Production Tax (MEMinisteriéle regeling milieukwaliteit
elektriciteitsproductiethe MEP was intended to stimulate renewable energy, and applied from 2001 t&52@07).

also chapter 4 for a description of these measures.

Since 1 January 2009, transport costs for household users have depended on the connection type. This is referred
the capacity rate. Before 1 January 2009, customers paid a fixed amount plus an amount for each unit of energy
transported. In 2013 a weenergy tax was introduced, the Sustainable Energy Surcharge. This surcharge was createl
to stimulate investment in sustainable energy.

Natural gas price
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Figure 2.21 Consumer prices for natural gas, excluding taxes, iZ00I6 (CLO, 2017f)

Natural gas price
Figure 2.21shows the development of the natural gas price since 2007 (CLO0h7§eneral, the natural gas
price more or less follows the price of crude oil. Major world events also have an effect on natural gas prices.

2.7 Transportation

Transport volumes are inknced by demographic, economic, spatial and infrastructural factors.

Aviation

Aviation is highly concentrated at Amsterdam Airport Schiphol, by far the large airport in the Netherlands. Figure
2.22 shows some facts and figures concerning Schipholli. Zthiphol handled 89% (CBS, 2017j) of all air
passengers and 96% of all air freight (CBS, 2017j) within the Netherlands (see Table 2.4). The four small airports
handle the rest of the passengers and freight.

Within Europe, Schiphol is one of the lasgairports: with respect to the number of transport movements Schiphol
has a number one position and with respect to the number of passengers and cargo volume Schiphol has a numbe
three position in 2016 (source: Schiphol, 2617

¥ CLO, 2017f End user prices for natural gas

http://www.clo.nl/indicatoren/nl055énergieprijzerenwereldolieprijs?ond=20881
20 Schiphol Group 2017, Facts and figures 28itps://www.schiphol.nl/en/download/b2b/1493733786/4aVI6vZ9YcWwalMAloUGeY .pdf
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Figure 2.22 2016facts and figures concerning Amsterdam Airport Schiphol (Schiphol, 2017)

Airports year Flights Passengers Cargo
(number) (number) (tonnes)

Amsterdam Airport Schiphol 2016 478,864 63,526,363 1,661,679
Rotterdam The Hague Airport 2016 19,055 1,643,993 77
Eindhoven Airport 2016 30,910 4,780,197 -
Maastricht Aachen Airport 2016 3,931 176,562 60,480
Groningen Airport Eelde 2016 2,482 152,451 -
Total 2016 535,242 70,279,566 1,722,236
Table 2.4 2016 aviation figures (Sourc€BS, 2017

Goods transport to and from the Netherlands
Since 1998, goods transport has grown by over 20%. Maritime transport and rail transport have seen the biggest
increases. Most goods are transported by road (CLO, 2)17g

In 2015, nearly 40% ajoods transport in Dutch territory took place by road (see Figure 2.23 and figjrd &

2007, the total quantity of goods transported by road rose each year. In 2008 it began to decline, partly due to the
economic downturn. Since 2013 it has slolgun to rise again. The same pattern can be seen in the other transport
categories. Nearly twthirds of all transported goods involved criesder transport. Maritime transport and inland
shipping accounted for 34% and 18% of goods transport respgclivied high percentage for maritime transport is
largely due to the presence of the port of Rotterdam, one of the biggest ports in Europe.

2L CBS, 2017j, 2016 aviation figures
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=37478hvv&D1=2,11,42,73&D2=a&D3=307&HDR=T&STB=G1,G2&VW=T
2 CLO, 20179, Goods transport to and from the Netherlands
http://www.clo.nl/indicatoren/nl0028ervoersprestatiegoederenvervoer?ond=20897
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Figure 2.23 Freight transport to and from the Netherlands in 2015 (CLO, 2017g)
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Figure 2.2 Development of freight transport in the Netherlands since 1998 (CLO, 20179)

Table 2.5 shows some more details on developments in road transport (CB$%)2@i& to the economic crisis the
amount of freight transported fell from 2007 onwards with 10@6jn the past few year the amount of freight is
increasing again.

% CBS 2017k road transport key figures
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=83077ned&DP&D2=0&D3=0&D4=a&HDR=T&STB=G1,G2,G3&VW=T
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year transported freight freight-tonne kilometres vehicle kilometres

(1 000 tonne) (x min) (mIn km)
1997 584,441 87,428
1998 598,510 89,517
1999 667,002 95,292
2000 640,579 90,462
2001 650,092 89,271
2002 624,668 87,560
2003 628,812 88,943 .
2004 672,318 98,874 9,213
2005 674,947 95,781 8,936
2006 680,409 94,946 9,011
2007 700,291 88,920 8,395
2008 682,134 88,737 8,770
2009 675,315 82,254 8,366
2010 657,702 76,835 7,886
2011 657,859 75,541 7,995
2012 631,705 70,084 7,515
2013 642,050 72,080 7,568
2014 639,692 72,335 7,719
2015 641,440 68,899 7,546
2016 657,402 67,962 7,448
Table 2.5 Developments in road transport (CBS, 2017Kk)

Passenger transport

In 2015, some 193 billion passenger kilometres were travelled (see Fighr€RQ®, 2017f%); 4% less than in 2014.

In 2015 the majority (over 72%) of these passenger kilometres were travelled in private cars. Public transport
accounted for 11%. The sharkrail transport was 8%, with other forms of public transport making up the remaining
3%. Nearly 8% of passenger kilometres were travelled on bicycles.

Figure 2.5 shows the development of passenger kilometres in road transport since 1990. Until 20@&shen
increase of average 1.3% but after 2d85ihcrease has levelled off at around 0.3% per year.

24 CLO, 2017h Passenger kilometres 2015
http://www.clo.nl/indicatoren/nl0024eizigerskilometerpersonenvervoer?ond=20897
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Figure 2.5 Development in passenger kilometres in road transport since (k8 etal, 2017)
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2.8 Industry

Compared to other EU countries, the industrial structure of the Netherlands is relativelyietegrgjye in terms of
energy use per U production value. This is @@duscesed b
a high percentage of base chemicals compared to chemical industries in Germany, the UK or Denmark. lih the 199C
2016 period, the total industrial sector grew by 37% (2010 prices); see Figt(€BS, 201 7). The manufacturing

industry made thealkgest contribution, at over 50%. The effect of the economic and financial crisis are clearly visible
in this figure.
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Figure 2.7 Industrial production 199@016 (Source: CBS, 2017I1)

2.9 Waste

The total amount of waste produced in 2012 (exclugdoluted soil, dredging sludge and animal manure) amounted
to 60 million tonnes. Figure 8JCLO, 2017%%) shows that, despite population growth and economic development,
waste production has been rather stable at around 60 million tonnes since 2000m@ntadrpolicies aimed at
decoupling GDP growth and waste production have thus clearly been successful.

Between 1990 and 2014, the rate for reusing waste (i.e. recycling and the use of waste for energy production)
increased from 62% to almost 93% of tbtal amount (Figure 28. This included half of residential and office

waste, most industrial waste and almost all demolition waste. Waste products from agriculture-firetiquaker

plants were almost fully recycled. Approximately 4 million tonnesrat reused or recycled, of which residential
waste has the largest share, followed by office waste. As the figure shows, the amouseakedror recycled waste
is still decreasing. In 2014, some 1.3 million tonnes of waste was disposed of in &redfilin 1990 this was almost
ten times higher (13.9 million tonnes). This waste contained around 10% degradable carbon, leading to methane

% CBS, 2017I

http://statline.cbs.nl/StatWeb/publication/?DM=SLEN&PA=81810ENG&D1=0&D25:941&D3=16,101,118,135& L A=EN&HDR=G2&STB=G1, T&VW=T
% CLO, 2017i waste production and processing methods

http://www.clo.nl/indicatoren/nl02G4fvalproductieen-wijze-vanverwerking?ond=20876
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emissions (a few megatonnes £&Quivalent). The residual waste that is not reused or disposed of in landfill is
incinerated; after increased volume of incineration in the 1990s, figures stabilised at aro8ridriilion tonnes in

the 2000s. From 2010 onwards incineration in waste
wasteo. Theuretf ooarfe wahset emamohat i s reported under the
2014 only 2.0 million tonnes was incinerated.

The amounts of waste dumped on |l andfill sites have
on waste management. This focuses firstly on prevention, secondly on reuse and thirdly on waste incineration with
energy recovery. Separation of waste streams at the source for recycling purposes is a key factor, in particular for
paper, glass, as well garden and food wastes (compobt)2014, some 1.3 million tonnes of waste was landfilled.

Waste production and processing methods
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Figure 2.8  Waste generation and methods of disposal 12004 (CLO, 2017i)

2.10 Building stock and urban structure

On 1 January 2017, there were 7.7 milllmmes in the Netherlands. That is an increase of 29% compared to 1
January 1990. There were 2.1 million homes built between 1990 and 2017 and more than 325 thousand demolishe
(see Figure 22 CBS, 20171f).

27 CBS, 2017m, Housing stock
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=82235ned&D1=a&D2968@HDR=T&STB=G1&VW=T
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Figure 2.2 Housing stock in the Netherlanti890 2016 (CBS, 2017m)

In the past 27 years, 2.1 million new homes have been completed. Over the entire period this is an average of 76,0
homes per year. But as is shown in FiguBO#here is a strong decreasing trend over time. In the 1990s thgavera
number of new homes was 92,000. Between 2000 and 2010, housing stock increased by 8.9% (an average of 0.9%
year). The annual number of new homes built in the Netherlands (following a decrease in the peri2a030@1

64,000 homes) rose steadilyrtearly 83,000 in 2009. Then, as a result of the financial and economic crisis,
construction plummeted to a production of only 61,000 in 2010. This decrease continued until 2014 (45,170). Since
then there has been a small increase in new homes.

new homes per year
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Figure2.30 Development in new homes per year (CBS, 2017m)

The energy label for homes and buildings was created in 2007. This label gives a quick indication of energy use in «
home. Of the more than 7.5 million homes in the Netherlands, as of 1 January 2@i73a2omillion had an energy

label. This corresponds to 42% of the total housing stock. éurtily dwellings are more likely to have a label

(59%) than singldamily dwellings (33%).

The majority of homes have a C or D label (31% and 21%); see Fi@lrelBe most energgfficient homes (A and

B labels) make up around 27% of the housing stock. More than 11% of labels issued were for the mest energy
efficient homes, Class A.

38



The majority of energy labels were issued in 2009, when a large nuntausifiig associations had their housing

stock assessddee figure 2.32)If a home subsequently obtains a new lébefter energysaving measures have been
implemented, forexamplet he ol d | abel i's Aover writtenwce ATatge s pr
number of new labels were also issued in 2015 and 2016. This was due to the simplification of the label application
process, for which the costs were also lowered. In addition, in 2015 penalties came into effect for anyone who tried
sellor let a house without a label.

In 2007, 15% of new labels issued were green (A or B); in 2016, this figure was 35%. The proportion of the energy
inefficient labels E, F and G declined from 31% in 2007 to 22% in 2016. Issued labels are not represttitative

entire housing stock. There are still over four million houses with no formal energy label. In many cases, energy lab
are issued for newly built or rental properties.

Distribution of energy labels, 2016
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Figure 2.31  Distribution of energy labels, 2016 (CLO, 20%Yj

% CLO, 2017j, energy labels homes
http://www.clo.nl/indicatoren/nl0556&nergi¢abelswoningen?i=953
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Figure2.32 Number of energy label, granted per year, 20076 (CLO, 2017j)

2.11 Agriculture

Agriculture in the Netherlands focuses on cattle breeding, crop production and horticulture; of which greenhouse
horticulture is the most important subsector. The amaimbidiculture in total agricultural production has been
increasing. The amount of fuel consumed by the greenhouse horticultural sector is comparable to fuel consumption
the commercial and public service sector (taking cogeneration into account). tbeejtmta system for milk

production ending in 2015, the number of dairy cows has been slowly increasing since 2008.

In 2016 there were nearly 56 thousand farms and horticultural enterprises in the Netherlands (see FiQi88,2.3
20171%. Of these comanies, 30% relates to dairy farms and 19% to arable farms. In 2000 there were 24% dairy
farms and 15% arable farms. In the 208016 period, the total number of farms decreased by 43%. The total land
area used by the agricultural sector dropped by 9% &0060 (see Figure 218

The largest decrease was in the greenhouse branch, with reductions of 70% in cut flowers, 64% in vegetable
production and 60% in both the bedding andganht companies. The total land area used by the greenhouse branch
has falen since 2000 by 30%.

Dairy farming is the only subsector of where total land area used has increased since 2000 (+ 6%).

29 CBS, 2017n Agricultural companies and size
http://statline.cbs.nl/Statweb/publication/?DM=SLNP&=80785ned&D1=0,2&D2=0&D3=a&D4=a&HDR=T,G3&STB=G2,G1&VW=T
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Figure 2.3 Number of farms, 200@016 (CBS, 2017n)
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Figure 2.3 Total land area used by farms, 200016 (CBS, 2017n)

Themost important agricultural crops are cereals, maize for fodder, potatoes and sugar beets. Legislation concernir
manure has resulted in a more even distribution of manure over agricultural areas. Excess manure is increasingly
being used on arable cropthriLegislation concerning ammonia banned the surface spreading of manure and requirec
manure injection and incorporation into the soil. This has resulted in more nitrogen being absorbed by grassland an
cropland, supposedly leading to higher emissionstadus oxide. Furthermore, more farmers are looking for ways to
process manure (e.g. separation of liquid and solid fractions) or to use manure as an input for energy production

(fermentation, biogas).
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Figure 2.35 Animal numbers in the Netherlands 192016 (CLO, 201K)
Unit 1980 1990 2000 2014 2015 2016

Cattle x 1,000 5,226 4,927 4,069 4,068 4,133 4,251
o.w. Dairy Cattle x 1,000 2,356 1,878 1,504 1,572 1,622 1,745
0.w. other cattle x 1,000 2,870 3,049 2,565 2,496 2,511 2,506
Horses en ponies x 1,000 67 70 117 127 118 82
Sheep x 1,000 858 1,702 1,305 959 946 784
Goats x 1,000 - 61 179 431 470 500
Chickens x 1,000 76,064| 85,492 94,973| 93,590 96,791 95,400
Swine x 1,000 10138 13,915 13,118 12,238 12,603 12,479
Table 2.6 Animal numbers in th&letherlands 1992016 (CLO, 201K)

More dairy cattle, fewer horses

Since 1980, cattle numbers have fallen by & fiee Table 2.6 and Figure 2(@5.0, 201%%*). The number of cattle

fell from 5.2 million in 1980 to 3.7 million in 2006, after whichdise again to 4.1 million in 2015. The sharp drop in
1984 coincided with the introduction of the milk quota within the European Union, which resulted in the numbers of
dairy and calving cows falling by 42% between 1984 and 2011 to 1.47 million.

From 20110 2015, the number of dairy cattle and cows in calf increased by 10% to 1.62 million. In addition, since
2012 the proportion of young cattle in the national dairy herd has increased. The number of heads of young cattle rt
by 149 thousand between 2012 2@d.5 to 1.34 million, an increase of 13%. This increase occurred just in time for

dairy farmers to take advantage of the abolition of the milk quota on 1 April 2015.

The number of horses (and ponies) kept on farms rose from 67 thousand to 145 thawsserd 1880 and 2009.

Partly due to the 2008 financial crisis, between 2009 and 2015 the number of horses fell to 118 thousand. A large
number of horses are kept by other types of establishments, such as stables. The total number of horses in the
Netherland is unknown, but recent estimates place it between 400 and 450 thousand.

%0 CLO, 201% Livestock

http://www.clo.nl/indicatoren/nl212éntwikkelingveestapebp-landbouwbedrijver?ond=20885
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Fewer sheep, more goats

One consequence of the introduction of the milk quota in 1984 was a diversification of farms, since dairy cows were
largely no longer an option. Farmers bega keep more sheep, and the number of sheep quickly rose. In 1992 sheep

were brought under the manure legislation and the ewe premium was cut, resulting in a decline in sheep numbers.

2006 the ewe premium, which was intended to provide income sdpportners of meat and milk sheep during

adverse market conditions, was integrated into the single payment scheme. As a result, the number of sheep has fe
sharply since 2007. In 1980 there were 850 thousand sheep; the peak of 2.0 million was rd&8#dird in 2015

the number was 950 thousand.

In 1980 there were only a couple of thousand goats in the Netherlands. Between 1980 and 2009, the number of go:
rose enormously. The only decrease was recorded in 1992. Since 1992, goats have alsereeenycine manure
legislation. By 2009, the number of goats had risen to nearly 375 thousand. In 2010, as a result of culls in connectic
with Q fever, the number of goats dropped to just over 350 thousand. By 2015 the number had risen again to 470
thousad.

Chickens and pigs are increasing again

Chicken numbers have fluctuated, but the overall trend is upwards. In 1980 there were 76 million chickens, and in
2015 there were 97 million. The significant decrease in 2003 was a result of the bird flu epidémeicpring of

2003, nearly 30 million chickens were culled. Since 2003, the number of broiler chickens has fluctuated around the
million mark. The number of laying hens has shown an upward trend since 2003. In 2015 there were 49 million layir
hens

The Dutch pig herd was 10 million strong in 1980. The highest number of pigs was 15 million in 1997. In February
1997 there was an outbreak of swine fever, leading to a significant decrease in the pig herd in the course of a single
year. Between 1997 dr2004 there was a downward trend, resulting from factors such as market developments, the
Pig Production Restructuring Act and environmental and animal welfare measures. At the low point in 2004 there
were 11.2 million pigs. Since then the trend has picke and in 2015 there were 12.6 million pigs.

2.12 Forests

The forested area in the Netherlands currently consists of 373,000 hectares (ha). The forested area therefore amou
to around 10% of total land area. Originally the largest part of the forested area in the Netherlands was planted usir
regular spacing ahjust one or two species in evaged stands, with wood production being the main purpose. A
change towards mulpurpose forests (e.g. nature, recreation), which was first started in the 1970s, has had an impa
on the management of these eaged stansl.

Most of the forested areas in the Netherlands are currently managed according to Sustainable Forest Management
principles. Newly established forests are also planted according to these principles. The results of this managemen
style are clearly showin the National Forest Inventory. Unmixed coniferous stands decreased in favour of mixed
stands (see Figure B.and Figure 2.3 CLO, 201T%).

These figures show that there has been a relative increase in mixed stands and unmixed broadleafssiaod=asEhi

is at the expense of unmixed coniferous stands, which have decreased by around 8%. This change is due to the fa
that more native broadleaf stands have been planted and coniferous stands have been replaced by broadleaf stanc
Furthermore, in @01 2005 there were fewer young stands and fewer felled areas than irl2884The latter is due

to the fact that, these days, logging consists more of thinning forests than of felling all the trees in an area of
woodland.

Most forests are located ihe provinces of Gelderland and North Brabant; the-feastted province is Zeeland (see
Figure 2.8, CLO, 201T*).

%1 CLO, 2017 Forest typesittp://www.clo.nl/indicatoren/nl116@realeravanbostypen
%2CLO, 2017n Land use in the Netherlands
http://www.clo.nl/indicatoren/nl006bodemgebruikskaaktoor-nederland
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Land use in the Netherlands, 2012
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Figure 2.38 Land use in the Netherlands (CLO, 2é17
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3 GREENHOUSE GABORWVIENNFORMATI ON

3.1 (A) Summary tables

The Netherlands submitted its most recent greenhouse gas inventory (perib20189@o the UNFCCC in April
2017.Summary tablesncludingtrend tables fo€O,-equivalent emissia)are shown in Anneg of this National
Communication. The main trends are explained in Section 3.2. below.

3.2 (B) Descriptive summary

This section summarises the trends in greenhouse gas emissions by greenh@id&pasd by sectoover the
period 19902015, as described in the National Inventory RefifR) 2017. More detailed explanations are provided
in the NIR 2017

Emissiontrends for aggregated greenhouse gas emissions

In 2015,thetotal GHG emissions (including indirect @@missionsbut excluding emissions frotand use, landise
change and forestry (LULUCF)) in the Netherlands amounted to 195.2 TgdC@hisfigure is approximately 12.5%
below the emissions in the base yeat990(223.1 Tg CQeq).

Figure 3.1 shows the trends and contributions of the different ojasdationto the aggregated national emissiofs
greenhouse gas In the period 199®015, emissins of carbon dioxide (CQincreased by 1.5% (excluding
LULUCF). Emissions of norCO, GHGs i.e.methane (Ch), nitrous oxide (MO) and Fgasesdecreased by 41%,
53% and 74% respectively

Emissions of LULUCHFelated sources increased by about 108 theperiod 19902015. The totahmount ofGHG
emissions in the Netherlands for the year 2015 (including LULUCF) was 202.0 Tg CO2 eq.

TgCO _eq
250 2

[ ] Fgases
] N,O
[ | ™,

[ | €0, (excl. LULUCF)

Jurasd MM

1990 1995 2000 2005 2010 2015

Figure 3.1 Trends and emission levdtsr greenhouse gases990 2015, in Tg CQ eq

% Coenen et al., 2017).
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Emission trends by gas

Carbondioxide

Figure 3.2 shows the contribution of the most important sectors to the trend in total natipeali€sibns (excluding
LULUCF). In the period 199®015, national C@emissions increased by 1.5% (from 162.9 to 165.3 Tg). The Energy
sector is by fathe largest contributor to G@missions in the Netherlands (97%)th the Sulrategories 1A1 Energy
industries (40%), 1A4 Other sectors (20%) and 1A3 Transport (19%) being the largest contributors in 2015.

Relatively high leved of CO, emissions ifi for instanca 2010 is mainly explained ke relativelycold winter,
which increased energy use for space heating in the residential sector. The resulting emissions are included in cate
1A4 (Other sectors).

Indirect CQ emissions (calculated from tlgidation of NMVOC emissions from solvents) are only a minor source
in the Netherlands (0.2 Tg in 2015).

Tg COzeq

200 1A5 Other

Juraad-mmm

HE BEE B OO

1B Fugitive emissions

from fuels
150

2 Industrial processes
and product use

1A3 Transport
100

1A2 Manufacturing industries
and construction

1A4 Other sectors
50

1A1  Energy industries

1990 1995 2000 2005 2010 2015

Figure 3.2 Trends and emission levelfor CO, by sector, 19902015 in Tg CQ eq

Methane
Figure 3.3 shows the contribution of the most relegantors to the trend in total CEmissions. National CH

emissions decreased by 41%, from 32.3 Tg in 1990 to 19.0 T@&@ 2015. The Agriculture and Waste sectors
(67% and 18%, respectively) were the largest contributors in 2015.

Compared with 2014ational CH emissions increased by about 1.2% in 2015 (0.2 Tgeg CH emissions

decreased iategory 5A (Solid waste disposal on larul)ttheywere balanced by an increase in emissions from
Agriculture.
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Figure 3.3 Trendsand emission level®or CH, by sector, 19902015 in Tg CQ eq

Nitrous oxide

Figure 3.4 shows the contribution of the most relevant sectors to the trend in na@reahNsionsln total, the

national inventory of PBD emissions decreased by about 53%, from Tg.C0O, eq in 1990 to 8.3 Tg Ceq in 2015.

The Industrial processes sector contributed the most to this decreg&kémiésions (emissiongerealmost 81%

lower than irthe base year). Compared with 20thé total N,O emissions increased by 3.3% in 2015, mainly due to a
riseof emissions in agriculture.
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Figure 3.4 Trends and emission levelfor N,O by sector, 19902015 in Tg CQ eq
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Fluorinated gases

Figure 3.5 shows the trendfinorinated or--gas emissions included in the national GHG inventbhe btal
emissions of Fgases decreased by 74% from 10.1 Tg &in 1995 (base year fordgases) to 2.6 Tg GL&q in

2015. Emissions of hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) dddrgapproximately 69% and
95% respectively during the same period, while sulphur hexafluoridg €8iissions decreased by 47%. It should be
noted that due to national circumstantkes emissions of Nfcannot be reported separately and are includétkein
PFC emissions.

Between 2014 and 201HFCs emissions increased by 3.82#Cs emissions increased by 10.6% angeffssions
increased by 3.1%. The aggregated emissionsgafsEs decreased by 1%.

Tg COzeq

SF6 total

PFC (incl NF 3) total
HFCuse

BEE[]

HFC process

1990 1995 2000 2005 2010 2015

Figure 3.5 Trends and emission level®r individual fluorinated gase@--gase} 1990 2015 in Tg CQ eq

Emission trends specified by source category

Figure 3.6 provides an overview of emissions trends for each IPCC sector in, Eg@alents.

The Energy sector is by far the largest contributahédotal GHG emissions in the national inventory (contributing
68% in the base year and 78% in 20Esnission levesd of the Energy sector increased by approximately 3% in the
period 19902015.

The ptal GHG emissions from the Waste, Industrial processeggrmculture sectors in 2015 decreased by 77%,
57% and 24% respectively compared with the base wéulle LULUCF emissions increased by 11% in the same
period.
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Figure 3.6 Trends and emission level®or aggregated greenhouse gabgsector,1990 2015 in Tg CQ eq

Emission trends for indirect greenhouse gases and SO

Figure 3.7 shows the trends in total emissions of carbon monoxide (CO), nitrogen oxigdesk@ethane volatile
organic compounds (NMVOC) and sulphur dioxide f§5@ompared with 1990, CO and NMVOC emissions in 2015
had decreasdaly 52% and 71%, respectively. For S@e reduction was 84%; for NOthie 2015 emissions were

64% lower than the 1990 level. With the exception of NMVOC, most of the emissions stenuéararhbustion.

Because of problems (incomplete reporting) identified with annual environmental reports, emissions of indirect
greenhouse gases and,3@m industrial sources have not been verifidd.a resultthe emissions data for the years
1997 1994and 19961998 are ohlessrquality.

In contrast to direct GHGs, calculations of the emissions of precursors from road transport are not based on fuel sa

as recorded in national energy statistics,tbeyare directly related to transport statiston a vehiclkilometre basis.
To some extent, thigrocesss different from the IPCC approach.

50



Gg

1200 —

: — (O
i 2
i — NO
1000 — 5 X
| NMVOC
800 — S0,
600 —
400 —
200 —
O T T | T T ‘ T T T ’ T T I T T |
1990 1995 2000 2005 2010 2015

Figure 3.7 Trends and mission leveldor NO,, CO, NMVOC and S, 19962015, inGg

3.3 (C) Description of the national system

3.3.1 Scopeand objectives of the National System

Introduction
As a Party to the United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol, the
Netherlands has in place a National System for estimating anthropogenic emissions by sdusras\als by sinks
of all greenhouse gases not controlled by the Montreal Protocol. The Netherlands established its National System il
2005. During the initial reviewt was found to comply with all the necessary requirements. Sincethieesystem as
such has remained unchanged, with three exceptions:
9 Until 1 January 2010he coordination of the Pollutant Release and Transfer Register (RRTRhich
emissions of about 350 substances are annually calcillatad performed bthe Netherlands Environmental
Assessment Agency (PBL). Aom 1 January 2010, coordination has been assignig: tdational Institute for
Public Health and the Environment (RIVMgincethat time the processes, protocols and methbdseremaired
unchanged. Many of the former experts from PBL haveratseedto RIVM.
1 In 2015, the Netherlands replaced the 40 monitoring protocols (containing the metieaddegrriptions as part
of the National System) by five methodology reports. The methododmgyts are also part of the National
System. From 2015 onwardbe NIRs have been based on these methodology reports. The main reason for this
change is that updag five methodology reports is simpler than upa@#0 protocols. In addition, the
admingtrative procedure is simplified because the updated methodology reports do not require an official
announcement in the Governm&dzette. For this reason, the Act on the Monitoring of Greenhouse Gases was
updated in 2014. The methodology reports arel@wby the National Inventory EntitiNIE) and approved by
the chairperson of the PRTR Task Force concerned. As part of the National System, the methodology reports a
available at the National System web¥ite
1 Finally, in 2017 the responsibility for anate policy shifted from the Ministry of Infrastructure and the
Environment to the Ministry of Economic Affairs. The latter has been renamed the Ministry of Economic Affairs
and Climate PolicyEZK). Other Ministries keep their responsibility for inteting environmental policy targets
and endorsing the environmental policies within their respective fields (e.g. the Ministry of Infrastructure and
WaterMmanagement is responsible for climate adaptation).

This report details the system as it operate8lddecember 2017, describing how the required functions are
performed in the Netherlandsingthe outline from the reporting guidelines (see Byx

% http:/english.rvo.nl/nie
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Objectives of the National System

Under the Kyoto Protocol, a National Sysféincludes all institutional, legal and procedural arrangements made
within a Party (included in Annex 1) for estimating anthropogenic emissions by sources and removals by sinks of all
greenhouse gases not controlled by the Montreal Protxalell afor reporting and archiving inventory

information. The objectives of tHautch National System, in accordance with the guidelines, are as follows:

 to enable the estimation and reporting of anthropogenic GHG emissions by sources and removaf§; by sinks

i to faciitate meeting the commitments under Articles 3 and 7,

9 to facilitate the review of the information submitted;

1 to ensure and improve the quality of the inventory.

Netherlands Enterprise Agency (RVO.nl) coordinated the establishment of the National Sykteas subsequently
assigned the role d@kingle national entity(NIE).

Box 1 Outline

Institutional legaland organisational aspec{Section 3.3.2), including:

(a) the name and contact information for the national entity and its designated represeiitatwerall responsibility for the
national inventory of the Party;

(b) the roles and responsibilities of various agencies and entities in relation to the inventory development processtlas well as
institutional, legal and procedural arrangements madecioape the inventory.

Methodolog and process aspectSection 3.3.3), including:

(c) a description of the process for collecting activity data, for selecting emission factors and methods, and for the developmen
of emission estimates;

(d) a description of the press and the results of key source identification and, where relevant, archiving of test data;

(e) a description of the process for recalculating previously submitted inventory data.

Quality management aspe¢&ection 3.3.4), including:

(H a description of thguality assurance and quality control plan, its implementation and the quality objectives established, and
information on internal and external evaluation and review processes and their results in accordance with the guidelines for
National Systems;

(g) a desription of the procedures for the official consideration and approval of the inventory.

3.3.2 Institutional, legal and organisational aspects
Name and contact information for the national entity

(a)The name and contact information for the natiemdity and its designated representative with overall responsibility for the
national inventory of the Party

Contact information of the National Entity:

Netherlands Enterprise Agency (RVO.nl), BGx 8242, 3503 RE Utrecht, the Netherlands.
Designated epresentative with overall responsibility for the inventory:

Harry Vreuls,harry.vreuls@rvo.n| telephone: +31 88 0422258.

The Minister of Economic Affairs and Climate Policy (EZK) has appointed RVO.nl byddhessingle national
entity (NIE)

Roles and responsibilitién relation tothe inventory process

T

(b) The roles and responsibilities of various agencies and entities in relation to the inventory development proceas,the we
institutional, legabnd procedural arrangements made to prepare the inventory

The section below describes these elements, distinguishing between arrangements for data collection, data processing and
reporting.

35 Definitions used in this report are those used in UNFCCC guidelines.
36 As required by Article 5, and to report these emissions by sources and removals by sinks in accordance wifti)Autidlesfevant decisions of the Conference of the Parties (COP) and/or the Conference of the Parties seMegtagtbethe Parties
to the Kyoto Protocol (COP/MOP)
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Introduction

The Ministry of Economic Affairs and Climagolicy (EZK) is the coordinating Ministry in the Netherlands for

climate change policy. As defined in the guidelines under Article 5.1 of the Kyoto Protocol, the Minister of Economic
Affairs and Climate Policy (EZK) has been given the authority by lavppoiat a single national entity (also known

as an NIE). The Minister has appointed RVO.nl as the NIE with overall responsibility for the national inventory.
RVO.nl is responsiblé among other things for assembling and providing the annual reports tdfRECCC,

coordinating the QA/Q@rocessandoperating as focal point for the UNFCQ@Crelation tothe reportwhich
includessupporting the UN review process. Parts of the annual report are provided by other organisations.
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Emission factors (Task forces PRTR) CRE connector |
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Review and Upload
I Reporting Approval Netherlands
(RIVM and others) {EZK and Enterprise Agency
UNFCCC) (RVO.nl)

Overall co-ordination of QA/QC (improvements)
Netherlands Enterprise Agency (RVO.nl)

Figure 3.8: Schematiaverview of main steps in the primary process; in practice, various feedback loops exist

The inventory and reporting process is illustrated in Figure 3.8 and briefly described below in three parts:
i arrangements for data collection;

1 arrangements for dataqeessing;

i arrangement for reporting.

Arrangements for data collection

The emission dataretaken from the Pollutant Release and Transfer Register project (PRTR). This collaborative
project (started around 1974) inveba series of bodies and ministries in the Netherlands. The objective of the project
is to agree on one national datg for emissions inventorigsovering some 350 pollutants to air, water and soil; this
dataset is used for a variety of internationatlarational applications. Its coordination is assigned to RIVM (National
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Institute for Public Health and the Environment), an agency under the Ministry of Health, Welfare and Sport (Ministr
of VWS).

The data sources, methods and processes used for glaptra greenhouse gas emission estimates are described in
the National System documentation, notably in the form of methodology reports. These reports are drafted by the
PRTR Task Forces, checked by the National Inventory Entity and approved by tpersoairof the PRTR Task

Force concerned.

The PRTR project uses primary data from various data sup@iedescribed below.

Statistical data

Statistical data are provided under various obligations and legal arrangements (not specifically rele¢athooise

gases). These arrangements include national statistics from Statistics Netherlands (CBS) as well as a number of ot
data sources on sinks, water and waste. The provision of relevant data on greenhouse gases is guaranteed througt
covenants andreOrder in Decree prepared by the Ministry of Economic Affairs and Climate Policy (EZK). For
greenhouse gases, relevant agreements with Statistics Netherlands and Rijkswaterstaat Environment on waste
management are in place. An agreement with the Mim$tAgriculture, Nature and Food Quality (LNV) and related
institutions was established in 2005.

Data from individual companies

Data from individual companies are provided in the form of electronic annual environmental repéiksje A

large number ofompanies have a legal obligation to submit-#E® which includes, in addition to other
environmentelated information, emissions data validated by the competent authorities (usually provincial and
occasionally local authorities, which also issue emvitental permits to these companies). Some companies provide
data voluntarily within the framework of environmental covenants. Large companies are also obliged to participate i
the European Emission Trading Scheme (EU ETS). These companies have theapGMtemissions in specific

annual ETS emission reports.

The data in the AERs and EU ETS reports are used to verify ther@i€sions figures derived from energy statistics
for the industry, the energy sector and refineries. Whenever reports from major industries contapepléat

activity data as well as EFs of sufficient quality and transparency, these reports anetlhisedlculation of C®
emissions estimates for specific sectors. Pdaetific data is mainly used for the calculation of CO2 emissions from
derived gases (chemical waste gas, blast furnace gas, coke oven gas). Since derived gases can havéadleighly var
emission factor, the use of plasptecific data will improve the CO2 calculations. The AERs from individual
companies also provide essential information for calculating the emissions of substances othey. tBalc@@ations

of industrial process essions of norCO, GHGs (e.g. MO, HFG23 and PFCs released asprpducts) are mainly
based on information from these AERS, as are emissions figures for precursor gases,(COJWOC and SGQ).

Only those AERs with higlquality and transparent data ased as a basis for calculating the total source emissions
in the Netherlands.

Additional data related to greenhouse gases

Additional data related to greenhouse gases are provided by other institutes and consultants specifically contracted
supply information on sectors not sufficiently covered by the aforementioned data sources. For example, RIVM
concludes contracts and financial arrangements with various agricultural institutes an@duifiti@. 2004, the

Ministry of Agriculture, Nature and Food QualitlyNV) issued contracts to a number of agricultural institutes; in
particular, these contracts comprised the development of a monitoring system and a methodological description for
LULUCF data set. Based on a written agreement between the Ministryictibgre, Nature and Food Quality

(LNV) and RIVM, these activities are also part of the PRTR.

Arrangements for data processing

The calculation of greenhouse gas emissions and sinks is the responsibility of the PRTR projactcDiiated
and processed by fiveaskForces (se®ox 2) according to predetermined methods described imgieodology
reports.
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Arrangements for reporting, QA/QC coordination and review
The dataarestored in the PRTR Central Database systom thisSPRTR databas¢he CRF is generated
automatically.

The overall annual report for the UNFCCC is drafted and coordinated by RVO.nl (the NIE). To ensure the
involvement of the relevant experts from the various bodies (CBS, TNO, PBL, RIVM, Alad&o o) that

supplied the relevant emission estimates, ihisedurds implemented as an annual project in which each section of
the NIR is assigned to one lead autfdiis lead author usually involves other expestisile aco-author is assigned

for mutualchecks. The NIE is closely involved, but the coordination andtfinimg of the contents of Part 1 of the
NIR is delegated to RIVNh orderto ensure consistency with the PRTR data. Overall coordination, including the
elaboration of Part 2 of the NIR, éarried out by RVO.nl/NIE. The elaboration of Part 2 involves various ministries
(Ministry of Agriculture, Nature and Food Quality (LNV), Ministry of Economic Affairs and Climate Policy (EZK))
and institutes (Dutch Emissions Authority (NEa) and Alterra).

RVO.nl/NIE submits the annual report to the UNFCCC after approval by the Ministry of Economic Affairs and
Climate Policy (EZK)It has also been assigned overall QA/QC coordination of the inventory, its process and the
national system, facilitation of UNRZ reviews and coordination of requests for clarification.

Box 2 Pollutant Release and Transfer Register (PRTR) project

Responsibilities for coordination of the PRTR project

Major decisions on tasks and priorities are taken by the Steering Committ&CER) through approval of
the Annual Work Plan. This committee consists of the representatives from the commissioning ministr
regional governments, RIVM and PBL.

The PRTR project leader at RIVM acts as coordinator and is responsible for the PR&§s pitoe outcomes
of that process are the responsibility of the bodies involved. Contribution of the various bodies is ensu
means of contracts, covenants or other agreements.

Task Forces

Various emission experts from the participating organisatakes part in the Task Forces that calculate the
national emissions from 650 emission sources. A formal agreement is drawn up by all the participating
organisations. After intensive checking, the national emissions are accepted by the project leatRRTORtH
project and the data set is stored in the Central Database.

The 650 emission sources are logically divided into 55 work packages. An emission expert is respons
one or more work packages, the collection of the data and the calculation wfish®rs. The experts are
also closely involved in developing the methodologies to calculate the emissions. Work packages are
into five Task Forces as described below.

Task Force on Energy, Industry and Waste Management (ENINA)

Covers theemissions to air from the Industry, Energy production, Refineries and Waste management g
ENINA includes emission experts from the following organisations: RIVM, TNO, Statistics Netherlands
(CBS), Rijkswaterstaat Environment (Waste Management DepatinDeltares and Fugtecoplan.

Task Force on Transportation

Covers the emissions to soil and air from the Transportation sector (aviation, shipping, rail and road
transport). The following organisations are represented: Netherlands Environmental Assessment Agel
(PBL), Statistics Netherlands (CBS), Rijkswaterst&etitares and TNO.

Task Force on Agriculture
Covers the calculation of emissions to soil and air. Participating organisations include RIVM, Netherlal
Environmental Assessment Agency (PBL), LEI, Alterra, Statistics Netherlands (CBS) and Deltares.

TaskForce on Water MEWAT
Covers the calculation of emissions from all sectors to water. MEWAT includes Rijkswaterstaat, Deltal
Netherlands Environmental Assessment Agency (PBL), RIVM, Statistics Netherlands (CBS) and TNO

Task Force on Consumers arnttier sources of emission®WESP
Covers the emissions caused by consumers, trade and services. The members are emission experts
RIVM, TNO and Statistics Netherlands (CBS).

55



Legal arrangements for the National System

The Greenhouse Gas MonitoringtAicame into effect at the end of 2005. This Act established a National System for
monitoring greenhouse gases and empowered the Economic Affairs and Climate Policy to appoint an authority
responsible for the National System and the National Inventog/Mihister has appointed RVO.nl as this authority
(NIE; Government Gazette (Staatscourant), 2005).

The Act also specifies that the National Inventory must be based on methodologies and processes as laid down in
methodology reports.

3.3.3  Methodology and process aspects

Introduction

The annual cycle is a key quality management tool (based on the Deming cycledd-platkact) and
encompasses:

1 inventory planning;

9 inventory preparation;

9 inventory evaluation;

9 inventory improvement.

The following sections describe how the required specific functions are performed for each of theBigjgte[%9
illustrates the steps and the QA/QC tools used in each step.

(c) A description of the process for collecting activity data, for selgemission factors and methods and fi
the development of emission estimates is included in the methods and processes to be used

The roles and responsibilities in the process of collecting activity data, selecting emission factors and
developing emissn estimates are described in the previous section. This section describes the methodology
and process aspects of this procedure.

The choices in relation to the activity data to be used, the emission factors to be chosen, the methods fo be
selected and #hsteps to produce the emission estimates have been made in various ways.
During the establishment of the national system, an improvement programme was implemented together with
the relevant bodies and experts as well as with independent experts. Thepragassessed all relevant
data, factors and methods, which was done in workshops and through special background studies, anmong
other things. Choices were made in line with the IPCC and UNFCCC guideline concerning changes in
methods, data and factors. Beechoices were made together with the experts and a special committee in
which relevant bodies participated. The resulting data sources, emission factors, methods and working
processes were specified in monitoring protodol2015, the Netherlands replaced the monitoring protoco
(containing the methodological descriptions as part of the National System) by five methodology repor
These methodology reports are also part of the National System.

S

2

The annual QA/QC cycle @delow) guarantees that attention is constantly being paid to any necessary
and/or possible improvements. Results of internal and external QA/QC and review processes form an
important basis for this procedure.

In the past years, the fiweear extensiveaview activities were aimed at the changes deriving from the
introduction of the 2006 IPCC Guidelines (IPCC, 2006).

For the longer term, RVO.nl will consider how the improvement programme can be continued, albeit wjth a
different scope. RVO.nl aims at amitoring system which provides more useful feedback to
sectors/policymakers/other stakeholders and which is moreeffestive (avoiding duplication in data
gathering, adjusting the frequency of data gathering according to relevance and trends, and so on)

More detailed information on how these processes have been implemented is provided by a description (in the
section below) of the implementation in the National System of various functions as part of an annual
manaaement cvcle in the Netherlands.
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A Methodology reports
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_ procedures
A QC formats
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A Annual PRTR Work Plan
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1 Internal review
Inventory evaluation 1 Peer/public review (QA)
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1
1 Annual evaluation
 Extensive reviews
1 Audits
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Figure 3.9 Annual cycle

Inventory planning

This step comprises ttanual planning. QA/QC tools include the following set of planning documents, updated

annually as part of the evaluation and improvement cycle:

1 methodology reportdescribing methodologies and processes for estimating emissions and sinks. These
methodology reports replace the system of Monitoring Protocols that was used until 2014. The methodology
reports will be checked by the National Inventory Entity and approved by the chairperson of the PRTR Task
Force. They are also made accessible onatieral system websiteand listed in Annual Work Plans (ER,
2017);

9 set of procedureslescribing other relevant key processes in the national system, including a list of applicable
procedures (SenterNovem, 2005);

1 set of agreementsn the basic institutional, legal and organisational structure. These agreements have been
recorded in contracts, legal arrangements and covenants (see previous section);

1 QA/QC programmeincluding the planning of activities and improvement projects. fiitigramme is updated
annually;

1 Annual Work Plansf the ER (ER, 2017) providing more detail on planning of the PRTR process, such as the
working procedures to be used and the documentation/registration sheets to be applied.

The agreements, methodologgports, procedures and QA/QC programme are reviewed annually, updated (if
necessary) and approved for use in the next cycle. RVO.nl is responsible for updating the QA/QC programme,
including the improvement cycle. Updates are approved by the MinistryoobBtc Affairs and Climate Policy
(EZK), in consultation with the Advisory Board NfEFor LULUCF issueshe Ministry of Economic Affairs and
Climate Policy (EZK) will seek agreementth the Ministry of Agriculture, Nature and Food Quality (LNV).

The annual planning is further detailed in the Annual Work Piahigh specify staffingallocatingtime budgets and
scheduling of the next inventory cycle. These plans also describe the tasks involved in performing the general QC
(Tier 1), including thesample calculations, and further describe which vimscuctions, databases, documentation
sheets and other tools should be used.Widr plan is approved by the respective organisafitefser consultation.

Inventory preparation

%7 (http://english.rvo.nl/nig

38 Consisting of representatives from the Ministry of Economic Affairs and Climate Policy (EZK), the Ministry of Agriculttunes ated Food Quality (LNV) and the following institutes: Statistics Netherlands (CBS), National Institute for Publi@htbalth
the Environment (RIVM), Dutch Emissions Authority (NEa), Netherlands Environmental Assessment Agency (PBL).

39 For the PRTR Work Plan, approval is given by the Steering Committee ER.
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The inventory preparigin comprises the following functions and activities:

9 collecting data processinglataand estimatig emissionsn accordance with theethodologyreports and the
timetable in the Annual Work Plan. The actual process is documented in documentatiorhahaetisitie
information on data used, any necessary deviations from the agreed methods (including their approval) and any
other relevant information needed foefipaper traib of the estimates;

1 performing the general QC procedures (Tier 1) as detailéatiAnnual Work Plan&n nonconfidential and
confidential data)documentingesults and correctionag well asapproval);

1 elaborating the CRF and NIR in accordance with the related procedures, inthediiegd verification workshop
and internaleview.

(d) A description of the process and the results of key source identification and, where relevant, archiving of test data

The key source analysis is part of the annual process for the NIR (Part 1). This analysis will be executed by the PRIER upder
responsibility of its coordinator after the annual emissions have been calculated. Any changes in key sources, toghther with
results of the uncertainty analyses, will be taken into account by the NIE in the improvement actions and planningxXor the
cycle. Performing the key source and uncertainty analyses is also described in the procedures of the National System.

(e) A description of the process for recalculating previously submitted inventory data

If necessary during the inventopyeparation process, recalculations are also performed and documented in accordance wijth the
related IPCC guidelines. Methods can only be changed after the formal approval of the revised methods by the NIE Adv|sory
Board (Klankbordgroep NIE) and the Minigtof Economic Affairs and Climate Policy (EZK), since these changes also have to
be included in the methodology reports. This approveds| i s
data or factors is better and/or necesseBuch an assessment also looks into whether the change has been sufficiently reviewed
and documented.

Changes can be initiated by all parties involved; they can be based on recommendations by the UN review team as well as on
scientific improvements afat developments in data availability.

Inventory evaluation

The annual inventory evaluation consists of various elements:

1 annualfinternabreview of the draft NIR before submission to the UNFCCC. This review is coordinated by the
NIE and comprises inteahquality assurance, a basic peer review and a public review. The latter is performed
using the National System website, together witmotification of experts and organisations with a potential
interest

1 implemenation of an annual internal evaluatiand improvement cyclegerformedointly by NIE and PRTR
This cyclecomprigstwo major steps:

o0 around Juné evaluating the previous cycle and updating the QA/QC programme;
o around Octobeéi updatingplanning andnethodologyreports for the next cycié needed.

Inventory improvement

The annual list of improvement actions is an integral part of the QA/QC programangrdfsultsi particularly those
from UN reviews give rise to urgent improvement actions, additional actions may be adopted. Impraaghient
influence methods arhich may cause recalculations require formal approval in accordance with the relevant
procedure. Proposals for methodological changesudmittedoy the PRTR to the NIE, which adds a
recommendationnthe proposals and senitiem to the NIE Advisory Board for approval (see also abexteunder
pointe). In addition, he QA/QC programme includes nannual review and audit activities which contributéhie
evaluation and continuous improvement of the National System

Invenbry management

Management of the inventory in the Netherlands encompasses:

1 documenting and archiving the relevant information for each cycle, using an annual file of relevant documents.
The Dutch archiving system is centrally accessible to the NIE, watkxbeption of confidential information.
Confidential information is not archived centrally but is accessibigitenin line with PRTR procedures. Such
confidential information can be accessed by the project leader, the project secretary and thea{ddputy)
package leader. It is available on request for UN review in line with the CP decision and the code of practice.
Non-confidential key documents are made accessible through the National System website as far as possible;
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9 facilitating UN reviews and responding to any related requests for clarification under the EU monitoring
mechanism and the UNFCCC. This task is performed by RVO.nl as the NIE.

3.3.4. Quality management aspects

Introduction

The National System itself is a key tool in improving the quality and process management of the inventory process
described in the previous chaptéarious tools and QA/QC activities are further elaborated in the QA/QC
programmeSeveraimprovements ave been implemented in recent years. The main inputs have been the results of
internal and external evaluation and review processes.

(f) A description of the quality assurance and quality control plan, its implementation and the qu
objectives emblished, and information on internal and external evaluation and review processes
their results in accordance with the guidelines for National Systems.

The QA/QC system, programme and plan as well as their implementation are describedaatibins
which also highlights information on internal and external evaluations, as well as review procesy
and their results.

QA/QC programme

The QA/QC programme describes the quality objectives of the invetheyfational System and tH@A/QC plan It

is based on previous experiences with the inventory process, including relevant information and results from interne
and external evaluation and review processes as well as the results of recent UN reviews. The QA/QC programme
includes a tnetable, tasks and responsibilitiesislfrogramme is essentially an internal document that is available

for UN review. RVO.nl is responsible for the coordination and implementation of the programme. It will be updated
about once a yeavhere necessarysually in the autumn as part of the planning cycle.

The objectives are further elaborated in the prograthneeigh the use ahore specific quality objectives redatto
improving transparency, consistency, comparability, completeness and accurdioyvghéory principles).

This QA/QC plan consists of four groups of activities. In selecting activities, it takes into account general
considerations such as practicality, acceptability,-effsttiveness and existing experience. The activities are grouped
as follows:

9 quality control;

9 quality assurance;

1 documentation and archiving;
1 evaluation and improvement.

Quality control

1 Maintaining a transparent system througgthodologyreports,procedures anthe QA/QC programme. This step

is essential for thplanning phase. It defines requirements and outputs;

regularly reviewing and updating the information on QA/RQ&xternal agencies;

applying General QC (Tier 1) procedures as part of the standard working processes in accordance with the IPC
Guidelines ad, where applicable, sourspecific QC procedures for selected sources. The main responsibility for
implementation lies with the PRTRhile the NIE regularly checks whether activities and outputs still comply

with the guidelines

1 updating Tier 1 uncertaty analysis (annually) and Tier 2 uncertainty analysis (efizyears).

)l
)l

Quiality assurance

This proceduras primarily implemented by staff not directly involved in the inventory process which is coordinated
or implemented by RVO.nl. The maaativities include:

9 basic peer review process of CRF/NIR before submission to the UNF@@&nal review, public review and

peer reviews

extensive review processcoordinatingmprovements for the longéerm procesgsee section 3.3.3)

annual audit o selected part(s) of the National System;

outside agencies arclig the reports of internal audits as far as GHG activities are involved.
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Documentation and archiving

The main activities relate to the cycle as a whole:

1 documening and archiing relevant informatioron theinventory, QA/QC programme, QA/QC activities, reviews
and planned improvements;

1 facilitating reviews and responses for clarification. The NIE coordinates this process.

Evaluation and improvement

The main activities include:

1 implementation of the annual evaluation and improvement cycle as mentioned above; activities are determined
annually in the QAQC programme othe basis oéxperiences from reviews and (@FC actions.

Results from internal and external evaluations and resie

Various actions are taken to improve and maintain the quality of the National Syétieminclude:

1 annual UNFCCC reviews of the functioning of the National System. In 2007, the National System was reviewed
duringaninitial review. The review team concluded tltta¢ Dutch National System had been established in
accordance with the guidelines fdational Systems undeArticle 51) of the Kyoto Protocol (decision
19/CMP.1) and that it met the requirements for impleat@m of the general functions of a national system as
well asthe specific functions of inventory planning, inventory preparation and inventory management. In the
annual review reportshe expert review teams report that the National System continfidl tihe requirements
without providing furtherrecommendatios

1 follow-upto the annual recommendations of the UNFCCC reviewShkpter 10 of consecutive National
Inventory Repos (NIR), an overview brecommendations and actions is incorporated. detailed tablgvithin
this chapter, it is explained how the recommendatimaimplemented or why not (no data available, budget
constraintsand so oh Of courseSaturday Paper issues are solved immediately, as was the case fior20&6
emissiors from Solid Waste Disposal (fraction of methane in landfill gas). This issue led to a resubmission of the
CRF data in February 20,17

9 annualreview by theTechnical Expert Review Team (TERT) under the Effort Sharing Decision (&8Bghalf
of the European @nmission. This review takes place in the period from Jartoayne. The TERT checks the
draft data for greenhouse gas emissions, the elaborations in the draft National Inventory Repeotamdes
compared to previous years. If possible, result filais review are used in finalising the reporting to the
UNFCCC. Otherwisgthe results are used in the submisg@rthe next year

1 annual QA activities by RVO.nl in its role as NiEnternal reviews on the entire NIR, audits on part of the NIR
and a peer review on part of the NIR, outsourced to an external expert. These activities have led to separate
recommendations oqualityimprovements of the NIR and methoddla] descriptionsn the methodology
reports.

Official consideration and approval

| (9) A description of the procedures for the official consideration and approval of the inventory \

TheMinistry of Economic Affairs and Climate Policy (EZI§)vesapproval for the NIR/CRF to be submitted by the
NIE to the UNFCCC after consulting the results of the checks by the NIE and, if needed, after consulting with the
Ministry of Agriculture, Nature and Food Quality (LNV) on LULUCF issues.
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3.3.5. Programmes to improve the quality of local emission factors, activity data and/or models
(Art. 10 of the Kyoto Protocdl

The Netherlands activebims for thecontinuous improuwment ofits inventory.Previous sections describe its quality
improvement cycle and pgeammesas well aghe main results. In addition, the Netherlands actively participates in
what may be consideredigegional programnigactivity; the expertsvithin the EUregularly conveato discuss
experiences with their respective inventogesas tadentify and, where relevant, implement improvement actions.
This proceduras achieved through expert workshops, working group meetings and joint EU research programmes.

The Netherlands has recent yearalso participated in special programmé®ere experiences with inventories are
exchanged. In 2016he Netherlands received a delegation from Turkey within the framevitohnie EU-funded
project ATechnical Assistance for Support to Mechan
aim of the study tour was to improve reporting by Turkey to the UNFCCC, including national GHG inventories,
National Communications and Biennial Reportsisfinogramme consisted of presentations by and discussions with
representatives from variougnistries and bodies involved in the PRPpRject

3.4 (D) National Reqistry

This section describes tiritch National Registry. It follows the outline for presenting information taken from the
guidelines on the reporting of information under Article 7.2 ofitiieto Protocol.

| (a) The name and contact information of the registry administrator designated by the Party to maintain the Nationa' Regist

Registry administrator

Name Harm van de Wetering

Address Koningskade 4 PO Box 91503

City The Hague

Postcode 2509 EC

Country The Netherlands

Telephone number +316 52595182

Fax number +3170 4568247

Email harm.vande.wetering@emissieautoriteit.nl

(b) The names of the other Parties with which the Party cooperates by maintaining their National Registdesahdated
system

The Netherlands maintains its National Registry in a consolidated maithigr the central European Emissions
Trading Registry (EU Registry) with all the Parties that are also members of the European UgiBardjean
Emissions Trding Registry is hosted and facilitated by the European Commission.

‘ (c) A description of the database structure and capacity of the National Registry ‘

A description of the database structure and capacity can be found in the readiness docupasafatie on the
UNFCCC website.

(d)A description of how the National Registry conforms to the technical standards for data exchange
between Registry Systems for the purpose of ensuring the accurate, transparent and efficient exchange
of data between National Registries, the Clean Development Mechanism Registry and the transaction
log (decision 19/CP.7, paragrapt'l)

0 https://extranet.unfccc.int/registeystems/All%20Documents/Forms/EU%20Common%20Readyness%20Information.aspx
41 See decision 24/CP.8.
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The EURegistry software has been developed to implement thEridsionslrading Schemand the Kyoto

Emissions Tradig Scheme. Both schemes require Registrieg tmimpliant with the UN Data Exchange Standards
(DES) referred to in the Kyoto Protocol. Through ongoing developmente Co mmi ssi ond6s r egi S
continuously kept up to date with the current versibthe DES specifications.

The EURegistry software implements functionaito perform issuance, conversion, external transfer, voluntary
cancellation, retirement and reconciliation procesyassing XML messages and web services as specified in the
DES.

In addition the CIE registry software implements functionafor 24-Hour Clearup, Transaction Status Enquiry,
Time Synchronisation, Data Logging requirements (including Transaction Log, Reconciliation Log, Internal Audit
Log and Message ArchiyeReplacement of tCERs and ICERs, Cabwer, Expiry Date Change (for tCER and

ICER), ITL Notices (and the Notification Log) and the various identifier formats as specified in the DES.

( e)A description of the procedures employed in the National Registry to minimise discrepancies in the
issuance, transfer, acquisition, cancellation and retirement of ERUs, CERs, tCERSs, ICERs, AAUs
and/or RMUs, and replacement of tCERs and ICERSs, ancaftéps taken to terminate transactions
where a discrepancy is notified and to correct problems in the event of a failure to terminate the
transactions

In order to minimise discrepancies between the EU Registry and the Transaction Log, the folipndagahas
been adopted for the development of ibgistry software

Communication between the EU Registry and the ITL is achieved via web services using XML measssgsfied
in the DES. These web services, XML message formats and the procesgiagcareas specified in the DES. As
far as possible, thRegistry validates data entries against the list of checks performed by theabsldocumented in
Annex E of the UN DES Annexes documértefore forwarding the request to the ITL for processirgs procedure
minimises thesubmissiorof incorrect information to the ITL for approval.

All units that are involved in a transaction are earmarked internally withiRebistry, thereby preventing the units
from being involved in another transactiontil a response has been receifredh the ITL and the current transaction
has been completed.

The web service that receives the transaction proposal messages logs and confirms the receipt of these messages
they are technically valid. Next, the contenlidation and processing is performed sequentially. This separation

allows for swift communication with the ITL while still performing extensive business checks. It also significantly
improves the transaction handling capacity of the Registry System.

Where a 24our clearup message is received from the ITL regarding a transaction, the web service will roll back the
units that were involved in this transaction, thus ensuring that the unit holdings in the Registry reflect the unit holdin:
as recorded ithe ITL.

If an unforeseen failure were to occur, any data discrepancies between the EU Registry and the ITL can be correcte
via a manual intervention function within the Registry which is initiated by the Service Desk of the EU. Following thit
procedurereconciliation will be performed to confirm that the data are again in sync between the EU Registry and tf
ITL.

(f) An overview of security measures employed in the National Registry to prevent unauthorised
manipulations and to prevent operator errors, and a description of how these measures are kept up to
date

The security measures of the EU Registry are described in the EU Registry S#anrighich can be found in the
EU Readiness Security Plan tigpart of the readiness documentation, available on the UNFCCC wWebsite

| (9) A list of the information publicly accessible by means of the user interface to the National Registry ]

“2 hitps://extranet.unfccc.int/registaystems/All%20Documents/Forms/EU%20Common%20Readyness%20Information.aspx
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The Reqgistry consists of a public area and a restricted\&itdke the public area is accessible to everyone and can be
used to find publicly available informatiththe restricted area is only accessible to authorised*tisers

Users wanting to access the restricted area are redirected to the restricted area through énegpuldtitough the

public and restricted areas are technically distinct, referral links between these areas ensure that combined users
perceive them as one area. The homepage of our website is linked to the CITL, which contains all information
required bythe European Regulation on Registries (2216/2004).

All publicly available information as described in 13/CMRADnex II.E Paragraphs 448, is also available via the
website of the Dutch Emissions Authofity

The user terms and conditions are asailable through the website of the Dutch Emissions AutHarity

(h) A description of measures taken to safeguard, maintain and recover data in order to ensure the integrity
of data storage and the recovery of Registry services in the event of a disaster

TheEuropean Emissions Trading Registry is hosted and facilitated by the European Commission.
A descriptionof measures taken to safeguard, maintain and recovecatatze found in the readiness documentation
available on the UNFCCC website

Physicalsecurity

TheEuropean Emissions Trading Registry is hosted and facilitated by the European Commission.

A descertionof the physical securitgan be found in the readiness documentatiwailable on the UNFCCC
websité®,

() The results of any test pratwres that might be available or developed with the aim of testing the
performance, procedures and security measures of the National Registry undertaken pursuant to the
provisions of decision 19/CP.7 relating to the technical standards for data exchange between Registry
systems

Testing of the Registry rekadto the technical standards for data exchange between Registry systems is carried out
under the supervision dii¢ European Commission. A descriptiirthe test procedurean be found in the readiness
documentation (CSEURReadiness Questionnaire v1.1.da@s)ailable on the UNFCCC website

® hitps://etsregistry.webgate.ec.europa.eu/euregistry/NL/public/reports/publicReports. xhtml

“ https://etsregistry.webgate.ec.europa.eu/euregistry/NL/index.xhtml

5 https://www.emissionsauthority.nl/topics/pubiiformationkyoto

“8 https://www.emissionsauthority.nl/documents/publications/2016/10/26t@sesandconditionsphata-ka .

47 https://extraneunfcce.int/registrsystems/All%20Documents/Forms/EU%20Common%20Readyness%20Information.aspx
“8 https://extranet.unfccc.int/redig-systems/All%20Documents/Forms/EU%20Common%20Readyness%20Information.aspx
“9 https://extranet.unfccc.int/registaystems/All%2®ocuments/Forms/EU%20Common%20Readyness%20Information.aspx

63


https://ets-registry.webgate.ec.europa.eu/euregistry/NL/index.xhtml
https://www.emissionsauthority.nl/topics/public-information-kyoto
https://www.emissionsauthority.nl/documents/publications/2016/10/26/user-terms-and-conditions-pha-ta-ka
https://extranet.unfccc.int/registry-systems/All%20Documents/Forms/EU%20Common%20Readyness%20Information.aspx
https://extranet.unfccc.int/registry-systems/All%20Documents/Forms/EU%20Common%20Readyness%20Information.aspx
https://extranet.unfccc.int/registry-systems/All%20Documents/Forms/EU%20Common%20Readyness%20Information.aspx

4 POLI CI ES AND SMEASURE

4.1 Introduction

This chapter provides an overview of climatengerelated policies and measures in the Netherlands, focusing on
the emissiofreduction efforts necessary to comply with the commitments under the Kyoto Protocol.

Section 4.2 describes the overall poliontext. The main policies and measures implemented are outlined in Section
4.3, while Section 4.4 goes on to describe policies and measures that are no longer in place since the previous Nat
Communication. Sections 4.5 and 4.6 are dedicated to ttieiation in the mechanisms under Articles 6, 12 and 17
of the Kyoto Protocol and the supplementary of the
43.13and4.3.14eport on other i ssues r e updbliciesdndmeasuesin Art . 7
accordance with Article 26 and O6domestic and region
and administrative procedures?o.

4.2 (A) Policy-making process

4.2.1 The EU target under the Convention

In 2010, the Ewpean Union (EU) pledgeo reduce its GHG emissiomsth 20% by 2020 compared tbe 1990

levels® (UNFCCC, 2014a). As this target under @envention has been submittedthg EU-28 as a ground not

by each of its Member Stat@dS), there are no spdigd targets for individual Member States under the Convention.
Due to ttat fact the Netherlands as part of the EL287 is pursuinghis quantified economyvide emission reduction
target jointly with all other Member States.

The following assumptions and conditions apply to the EU's 20% target under the UNFCCC:

1 Although he EU Convention pledge does not include emissions/removalddrmase,|landusechange and
forestry(LULUCF), this categorys estimated to be a net siaker the relevant period. EU inventorisalso
include information on emissions and removals from LULUCF in accordance with relevant reporting
commitments under the UNFCCC. Accounting for LULUCF activities only takes place under the Kyoto Protocol.
Thetarget refers to 1990 as a single base year for all gases and all Member States.

1 Emissions from international aviatioiw the extenthatit is included in the EU Emission Trading Scheme (EU
ETS) are included in the targét

1 Alimited number of CERs, ER&Jand units from new markbased mechanisms may be used to achieve the
target. Under EU ETS, the use of international credits is capped (twre thab0% of the reduction required
from EU ETS sectors by 2020). Quality standards also apply to the umeroftional credits in the EU ETS,
including a ban on credits from LULUCF projects and certain industrial gas projects. In the ESD sectors (non
ETS), the annual use of international credits is limiteiotanore thar83% of each Member State's ESD enagsi
in 2005 A limited number of Member Statasepermitted to use an additional 1% from projects in Least
Developed Countries (LDCs) or Small Island Developing States (SIDS), subject to conditions.

1 The Global Warming Potentials (GWRghich areused toaggregate GHG emissions up to 2020 under EU
legislation were those based on the Second Assessment Reépd)ydf the IPCC when the target was submitted.
In its submission to clarify the 2020 target dated 20 March 2012, the EU announced that the ingpbfatie
CMP Decision to revise the GWRsconformity withthose from the IPCC Fourth Assessment Report (AR4)
were under review. This review has been completedrer@vised GWPs from ARAave beemdopted for the
EU ETS.In the revision of ESD targetthe revised GWPs were taken into account. For the implementation until
2020, GWPs from AR4 will be used consistently with the UNFCCC reporting guidelir@®blG inventories.

1 The target covers the gases £LOH,, N,O, HFCs, PFCs and &F

%0 http://unfccc.int/resource/docs/2014/sbsta/eng/inf06.pdf
http://unfccc.int/files/meetings/cop_15/copenhagen_accord/application/pdf/europeanunioncphaccord _appl.pdf
*1|n the EU thetotal emissias covered by h iateriiational aviatiodcategory would go beyond the scope of the
EU target, as emissions from international aviation are included in the EU Climate and Energy Package and the
EU target under the UNFCCC to the extent to Whicviation is part of the EU ETS. As such emissions cannot
be separated in the EU inventory nor in the projections for the entire time series, emissions from international
aviation have been considered in their entirety throughout the r€pa@nt.the periodthetotal emissions from
international aviation were between &r2d2.9% of thetotalannual GHG emissioria the EU
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The above infanation is summarised in Tabdel.

Parameter Target

Base year 1990

Target year 2020

Emission reduction target -20% in 2020 compared to 1990

Gases covered CO,, CH,, N,O, HFCs, PFCs, SF

Global warming potential AR4

Sectors covered All IPCC sources and sectors, as measured by the full annual inventg
partlyincludinginternational aviation

Land Use, LandUse Change and Forestry Excluded

(LULUCF)

Use of international credits (JI and CDM) Possible to certain extent under the EUSand the ESD
Conditional offer tamove towards 30% reduction by 2026

Other comparsonwith 1990 levels as part of a globabmprehensive
agreement for the period beyond 2012, provided that other develope
countries commit themselves to comparable emission reductions anc
developing countries contribute adequately according to their
responsibilities and respective capalab

Table4.1 Key facts of the Convention target of the-28

4.2.2 The EU target compliance architecture

The 2020 climate and energy package

In2009t he EU established internal r ul ézwhichunde:-:pinthéEtUs n20:
implementation of the target under the Convention. The package introduced a clear approach to achieving the 20%
reduction ofthetotal GHG emissions frortihe 1990 levels, which is equivalent to a 14% reduction compartgkto

2005 levels. Tis 14% reduction objective is divided between the ETS and ESD sddtiese two sulbbargets are:

1 a 21% reduction target compared to 2005 for emissions covered by the ETS (including domestic at
international aviation);

1 a 10% reduction target compared 2005 for ESD sectors, shared between the 28 Member States (MS)
through individual national GHG targets.

2020 GHG target: -20% compared to 1990

-14% compared to 2005

EU ETS ESD Sectors
-21% compared to 2005 -10% compared to 2005

28 Member State targets, ranging from —20% to +20%

Figured.1: GHG targets under the 2020 climate and energy package

52 http://ec.europa.eu/clima/policiestpage/index_en.htm
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Under the revised EU ETS Directive (Directive 2009/29/EC), a single ETS cas ¢bedfU Member States and

three participating ne&U countries (Norway, Iceland and Liechtenstent)ile there are no further individual caps

by country. Allowances allocated in the EU ETS from 2013 to 2020 decrease by 1.74% annually, starting from the
average level of allowances issued by Member States for the second trading perio@@22D8

Within the EU, he vast majority of emissions which fall outside the scope of the EU ETS are adtsesseéffort
Sharing Decision (ES{Decision No 406/200&C). The ESD covers emissions from all sources outside the EU ETS,
except for emissions from domestic and international aviation (which were included in the EU ETS from 1 January
2012), international maritime emissions, and emissions and removals fromskrdnelse change and forestry
(LULUCF). As a result,tiincludes a diverse range of smsdlale emitters in a wide range of sectors: tranaport
(cars,vang, buildings (in particular heating), services, small industrial installations, fugitivesgms from the

energy sector, emissions of fluorinated gases from appliances and other sources, agriculture and waste. Such sour
accounted for 55% dhetotal GHG emissions in the Etver2013°.

While the EU ETS target is to be achieved by the EU as a whole, the ESD target was divided into national targets tc
be achieved individually by each Member State (see FgdyeUnder the Effort Sharing Decision, national emission
targets for 2020 are seneasureds percentage changes frim 2005 levels. These changes have been transferred
into binding quantified annual reduction targets for the period from 2013 to 2020 (Commission Decisions
2013/162/EU, 2013/634/EU and 2017/14&Xpresseih AnnualEmission Allocations (AEAS]®>*°. At the country
level,the 2020 targets under the ESD range fr@®% to +20% compared the 2005 levels.

The target |l evels have been set on the basi s otiobn, Mem
different levels of development in the EA8 are taken into account by the provision of several flexibility options. Up

to certain limitations, the ESD allows Member States to make use of flexibility provisions for meeting their annual
targets: carnover of overachievements to subsequent years within each Member State, transfers of AEAs between
Member States and the use of international credits (creditstfi@doint Implementation and Clean Development
Mechanism). MS exceeding their annual AEA, en after taking into account the flexibility provisions and the use of
JI/CDM credits, will face a penaliya deduction from their emission allocatifom the following year (excess

emissions multiplied by 1.08).

Monitoring on progress to 2020 ESargets

Monitoring, reporting and verification of the ESD targets mainly takes place through the submission of the national
GHG inventories by Member States. Chapter Ill of Commission Implementing Regulation 749/2014 sets out strict
criteriaonwhichthe national GHG inventorieandGHG emission®f MSsare reviewed annually at the E&vel.

Based on this review, the European Commission issues an implementing decision on MS ESD emissions in the giv
year, which might lead to MSacing penaltie®r other consequences

The ESD andthe MMRavei nt r oduced an annual compliance cycle r
greenhouse gas inventoriesensurecompliance with their obligations under the ESD in the period iZ020. These
reviews are caied out within a shorter time frame than the current UNFCCC inventory rediesto enable the use
of flexibilities and the application of corrective action, where necessary, at the end of each relevaheyear.
following progress has been made onréngews:

1 In 2016 a comprehensive review was completed, establishing the GHG emission levels for the complianc

years 2013 and 2014 in the ESD.
1 A further review was completed in 2017 to establish the emission levels for the compliance year 2015.

%3 European Commission (2016). Commission Staff Working Documgeatompanying the document: Report
from the Commission to the European Parliament and the Council on evaluating the implementation of Decision
No 406/2009/EC pursuant to its Article 14 (SWD (2016) 251 final):
https://ec.europa.eu/transparency/regdoc/rep/10102/2016/EN/P016251-EN-F1-1-ANNEX-1.PDE

54 Commission Decision of 26 March 2013 on determining Member States' annual emission allocations for the
periodfrom 2013 to 2020 pursuant to Decision No 406/2009/EC of the European Parliament and of the Council
(2013/162/EV).

%5 Commission Implementing Decision of 31 October 2013 on the adjustments to Member States' annual emission
allocations for the pesd from 2013 to 2020 pursuant to Decision No 406/2009/ EC of the European Parliament
and of the Council (2013/634/EU).

%6 Commision Decision (EU) 2017/1471 of 10 August 2017 amending Decision 2013/162/EU to revise Member
States' annual emissioallocations for the period from 2017 to 2020 (notified under document C/2017/5556).
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4.2.3 TheDutch reduction target under the ESD

The Netherlands is committed to reducing its emissions in sectors covered by the Effort Sharing Decision (ESD, nol
ETS) with 16% compared to 2005 emissions. Dutch quantified annual reduction targets set by EUsDecision
Annual Emission Allocations (AEA) in tonnes ¢€q are 122.9 million AEA in 2013, decreasing to 107.4 million in

2020 (according to AR4 GWPs); see Tabl@ and Figurel.2. The cumulative amount of AEAs for the period 2013
2020 is set at 921 Mh CO-- eq.

Annual Emission Annual Emission
Year Allocations (ton CO,-eq) Year Allocations (ton CO,-eq)
2013 122,948,129 2017 114,050,540
2014 120,675,928 2018 111,821,315
2015 118,403,725 2019 109,592,091
2016 116,131,523 2020 107,362,866

Table4.2 Dutch annual ESD emission allocations using GWPs according to AR4I, ZTAGRIn ton CQ-eq

Compared to th&econdBiennial Report, the numbers for the years 20070 in Tablet.2 are slightly higher. The

reason for this fact is as follows. In accordance with Article 27 of Regulation (EU) No 525/2013 and on the basis of
the GHG inventory data as reviewed under Article 19 of that Regulation, the Commission examined the itmpact of t
use of the 2006 IPCC Guidelinesnd of the changes to the UNFCCC methodologiesiusedMember States' GHG
inventories. The difference in the total greenhouse gas emissions relevant to Article 3 of Decision No 406/2009/EC
exceeds 1% for most Membetags. In the light of this examination, all Member States' annual emission allocations
for the years 2017 to 2020 as contained in Annex Il to Decision 2013/162/EU should be revised in order to take into
account the updated inventory data reported anéwexd pursuant to Article 19 of Regulation (EU) No 525/2013 in
2016.

Table4.3 presents the AEAs as reported for the yearsiZIP0 in theThird Biennial Report with the revised values.

Annual Emission Annual Emission
Allocations (ton CO, eq) Allocations (ton CO, eq)
Year As reported in BR3 Year Revised
2017 113,859,321 2017 114,050540
2018 111,587,118 2018 111,821,315
2019 109,314,916 2019 109592091
2020 107,042,714 2020 107,362,866

Table4.3 Dutch annual ESD emission allocations, previous A&#drevised AEAs using GWPs according to AR4, 2@Q0D20,
inton CQ eq

5" Decision 2013/162/EWttp://eurlex.europa.eu/legadontent/EN/TXT/PDF/?uri=CELEX:32013D0162&rid=1
_and 2013/634/Elnttp://eurlex.europa.eu/legadontent/EN/TXT/PDF/?uri=CELEX:32(BD0634&rid=1
and Commision Decision (EU) 2017/1471 of 10 August 2017
http://eurlex.europa.eu/legalontent/EN/TXT/?uri=0J:L:2017:209: TOC
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Figure 4.2: Dutch total greenhouse gas emissions,iP843 (including a breakdown of the 20@®13 figures in
emissions under ETS, emissions under ESD-68)and the ESD target for 2002020), in Mton CQ-eq

In 2011, theDutchgovernment agreed on a translation of the DutchEiD& goalfor 2020into sectoral 2020 goals,

along with agreements about which ministry is responsible for achieving each §oase goals are presented in
Table4.4. The responsible ministries are updated due to the new Cabinet and the changes of ministries by the end «
2017.

Sectoral goals were set using GWPs frAR2. There is no current scheduterecalculate these targéor nonCO,
greenhouse gases using the GWPs from AR4.

Sector Sectoral Goal (2020, in Mton) Responsible Ministry
GWPs as ilAR2

CGO; Industry & Energy 10.7 Ministry of Economic Affairs and Climate
Policy

CO, Transportation 35.5 Ministry of Infrastructure and Water
Management

CO, Built environment 225 Ministry of the Interior and Kingdom Relation

CO, Agriculture 5.75 Ministry of Agriculture, Nature and Food
Quality

Non-CO, GHG Agriculture 16.0 Ministry of Agriculture, Nature and Food
Quality

Non-CO, GHG Other sectors 8.8 Ministry of Economic Affairs and Climate
Policy

Total 99.25

Table4.4 Sectoral goals for 2020

When these sectoral goals weleterminedn 2011, the process of Annual Emission Allocations was still ongoing. As
reported above, the Dutch emissions reduction target of 16% and the resulting cap on Annual Emission Allocations

%8 Kabinetsaanpak Klimaatbeleid op weg naar 2020 (Cabinet Approach to Climate Policy on the road to 2020),
2011.
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arekeyfor the Dutch contribution to the EU target for 2020 underGonvention. As the table shows, however, the
Netherlands is likely to contribute more to meeting the EU target than required. The Dutch government has decided
cancel any surplus of AEAs for the period up to 2020.

In June 2015, thButchgovernment feed a court decision in the case filed by Urgenda on the overall national
reduction ofgreenhouse gas emisssan the Netherlandby 2020. The court ruled that by 2020, the Dutch
government should reduce national greenhouse gas emissions by 25% coonrer#@a0levels Although the
government has appealed against this decision, it is obliged to start execatiimgh An evaluation of the
effectiveness of the GHG reduction measures, which is ongoinghesi#iforebe used to decide on additiontess
for GHG reductions

4.3 (B) Policies and measures and their effects

4.3.1 Introduction

This section describes current policies and measures implemented since 1990 that have had (or are expected to he
significant impact on greenhouse gas emissions in the Netherlands, even if the primary objective of the policy is (or
was) not directly rated to climate change. It also describes esgstoral policies and measures. The scope of the
section is limited to domestic and EU policies and measures implemented or planned in the Netherlands. A distincti
is made between amsaenaeso [(QWEMhMh erndsthi sgenari o fwi
WEM scenario describes the policies that have been implemented up to the autumn of 2017. The WAM scenatrio is
similar to the WEM scenario but also includes policies that are formallngdbiny the government. Unless specified
otherwise, the report describes the scenario with additional measures (WAM).

The focus is also on policies that contribute to targets up to 2020. Most policies have an impact on the GHG emissi
in both the ETS andonETS sectors.

The following sections further describe the groups of policies and measures organised per sector and greenhouse ¢
Only the most relevant measures are described in detail. The projected effects have been estimated on the basis o
projections described in the National Energy Outlook 2017. Estimated impacts of the packages of the main policies
and measures on GHG emissions reduction are summarised in Eable 4.

160
— GHG emissions
140 — .
- GHG emissions with
existing measures
120
GHG emissions with
100 additional measures
20 - = Annual Emission
sl .
Allocation
60
40

2005 2010 2015 2020

Figure 43 Greenhouse gas emissions for the-Bdis sectors, 2002016, and AEA allocation, 2012020,
in Mton.
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As elaborated in sectich3, the Dutch quantified annual reduction targets up to 2020 are set by EU Decisions and
amounted to 122.9 Mton G@q in 2013 for the ne&TS sectors, decreasing to 107.4 Mton in 2020. This target

results in a cumulative amount of 921 Mton for the period 2BA30. The nofETS emissions in the period 2313

2016 were nearly 411 Mton Q@qsg(see table &). In 2013 an®014, emissions fell due to mild winters resulting in
less energy use for space heating and emission reductions for transport. In 2015, emissions increased again mainly
to a colder winter. Emissions in 2016 increased again, partly due to anotheelsetaild winter but also as the result

of increased industrial activities, more transport and a larger dairy herd.

Non-ETS Emissions Annual Emission Allocations
Year (Mton CO5 eq.) (tonsCO, eq.)
2013 1083 122,948,129
2014 97.9 120,675,928
2015 101.1 118,403,725
2016 1027 116,131,523

* 2016 preliminary data

Table 45 Non-ETS emissions and Assigned Emission Allocations (inés€O.-eq)

The noRETS emissions in the remaining period (202020) are projected to decreasainly due to further energy
savings in buildings and in the agricultural sector, lower sales of fossil fuel in transport and lov@,remissions.

By 2020, the noiETS emissions are expected to have dropped to 94 Mter@@/AM), with an uncertaintyange

of 90i 97 Mton CQ edf®. The cumulative nofETS emissions in the entire budget period (2@DR0) are projected at

798 Mton CQ eq, excluding weather influences. As a result, it is expected that the Netherlands will meet its reductio
targets up to 202(&ee Figure 8).

The following sections further describe the groups of policies and measures organised per sector andggaEnhou
Only the most relevant measures are described in detail. The projected effects have been estimdtasi®ofttiee
projections described in the National Energy Outlook72&&timated impacts of the packages of the main policies
and measuresn GHG emissions reducticere summased in Tablet 5.

The effects aresuallypresented for groups of policies and measures affecting the different sectors rather than for
individual measures. In the analyses performed at a fairly high level of aggredfait often neither possible nor
meaningful tadistinguishthe impacts of individual instruments and programmes that focus on the same emissions
source or activitySomedegreeof double counting cannot be avoided policies and measures anplemerted
simultaneouslyThe policy descriptions in the main text include the actual and expected interactions with other
relevant policies and measuras,well asvith Common and Coordinated Policies and Measures (CCBiMise
European Union.

Impacts othethan emission reductions are included in the asxXiar apossible (including economic impacts, costs
andnongreenhouse gas mitigatiovhere feasible

4.3.2 Crosssectoral policies

This section describes the most relevant eootsng policies andneasures, notably the Agreement on Energy for
Sustainable Growth, the G8missions Trading System, the Reduction Programme forQGases (ROB), the
Energy Tax and the Local Climate AgenBg.contrast, eame other crossutting instruments such as thaeergy
Investment TaXAllowance(EIA), Sustainable Energy Production (SDE€hemesnd LongTerm Agreements have
amajor impact in specific sectors and aommsequentlylescribed in tHe respective sections.

%9 http://www.emissieregistratie.nl/erpubliek/erpulbéirnational/ets.aspR016 is based on preliminary data
% See The National Energy Outlook 2017 (p. 107) assuming the implementation of WEM and WAM.
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A A

Agreement on Energy for Sustainable Growth Ener gy Agr eement 60)
The Energy Agreement is pivotal for the climate and energy policies that are implemented in the Nethe&aagas.
the Netherlands concluded a cragstoral agreement with moreatid0 partiesincluding central and regional
governments. This Agreement on Energy for Sustainable Growth maigaificant step ithe transition twvardsa
sustainabl@nergy systerin the Netherlands. Signatories to the Agreement shiagponsibility and commitnme to
achieve the following overarching objectives:
i an average improvement in energy efficiency of 1.5% per year (adding up to a reduction of 100 PJ by 2020)
1 a 14% share of renewable energy in the total Dutch consumption of energy by 2020 and 16% by 2023
9 the creation of at least 15,000 additional jobs by 2020, of which a significant number to be created in the ne;
few years.

The2013agreement includes some 160 actions for the participating parties to implement this commitment, including
actions by the central governmewithile some of the actionwerenew, others implyheintensification or

modification ofthenexisting policy meases.In 2015, additional actions were agreed in order to attain the 2020
targets for energy efficiency and renewadahergy (see also SectiorB4.1). We describ¢he most relevant measures

in the sections where they have the most impact.

CO2 Emission3rading

As prescribed by Directive 2003/87/Efie European iadingSystem forgreenhouse gasmissiongEU ETS)started

in the EU on 1 January 2005, focusingon,@Oni ssi ons from | arge industrial
where participats are assigned a set amount of allowances up front and are required to submit annual allowances tt
are equal to their actual emissions. Companies are allowed to use credits from Kyoto mechanisms to comply with t
obligations. The EU ETS includes neathan 11,000 power stations and industrial plants in 31 countries, as well as
airlines. It covers around 45% of the EUG6s greenhou
included in the ETS, responsible for around 45% of the totedséom of greenhouse gases in the Netherfdnds

In 2013, the EU ETS entered its third phase, running up to 2020. A major revision (Directive 2009/29/EC) in 2009 tc
reinforce the system means that the third phase is significantly different from thedishases and is based on rules
that are far more harmonised than was previously the case. One of the chasgeglés EUwide capon emissions
instead of the previous system of national capstiadningis now the default method for allocating allowances. For
those allowances that are still fré@armonised allocation rulegpply that are based on ambitious-&&idle

benchmarks for emissions performance. The ETS now also includes more sectors (i.e. aviation) andgases (nit
oxide, PFCs). Its allowances will be reduced by 21% between 2005 and 2020 in order to lower the total emissions.

Al t hough emi ssion all owances are decreasingsjncet he ca
shortly after the start dhe third phase up until now. According to analysts, this fact was mainly due to a growing
surplus of allowances, largely because of the economic crisis which limited emissions more than anticipated.
Increasing renewable energy production and energy sagisg contributed to a lower demand for allowances. As a
consequence, measures to strengthen the ETS have been debated withfithe Elh 2014, the fAbac
amendment was implementedsulting in the postponed auctioning of 900 million allowancesellver, a market
stability reserve will start operating in 2019. The postponed allowances and any other unallocated allowances will b
transferred to the reserve. These measures have so far had limited impact ongheeC@s the total allowances in

the third phase remain unchanged.

In 2015, the European Commission proposed further changes to the ETS, including a sharper rate for the reduction
allowances in the period after 2020. This proposal is still under debate in the EU as part of a bokader qif
climate and energy proposals for the period up to 2080included in the WEM and WAM scenarios)

As one of the Green Deals the Netherlands is initiating a pilot of a national carbon market for emissions that are not
covered by the EU ETS. Thimarket enables organisations to sell certificates that prove emission reductions and
allows other parties to offset their emissions by buying these certificates, creating a market valyeefois€ions.

The pilot started in 2017 and is expected to fierational by 2018. This measure is not included in the WEM and
WAM scenario.

51 https://www.emissieautoriteit.nl/binaries/nederlands@ssieautoriteit/documenten/publicatie/2016/09/05/rappmsttgangemissiehandel
2016/Rapport¥oortgang+Enssiehandel+2016.pdf

%2 https://ec.europa.eu/clima/sites/clima/files/ets/reform/docs/com_2012_652_en.pdf
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Energy tax

The objective of this policy is to boost energy savings by incentivising the reduction of gas and electricity
consumption, which should direct consumers towardre energyefficient behaviour. The Regulatory Energy Tax
(REB) was introduced in 1996, changing its name to Energy Tax in 2004. Taxing energy use makes energy saving
changing behaviour or investing in enelggrving measures) more attractive. Bmergy Tax is levied on electricity

and natural gasyhile the level of the Energy Tax depends on 1) the consumer's energy consuntpédigher the
consumption, the lower the energy tax levied (degressive tariff structars) 2) specific agreements Wween

different sectors and the governmeruriffs are updated annually.

For small residential consumerthe Energy Tax accounted fapproximately 40% of themarket price for natural gas
and 30% of thenarketpricefor electricityin 2016. Industrial onsumers pay a much lower taiifforder to secure a
level playing field for these exposed companiesaddition, companies thate considered as enefipgensive

according to the European Energy Tax Directive (2003/96/EC) and whehtaeda Long TermAgreement with

the governmenfsee Sectiod.3.4) are eligible for a tax refund in so far as the overall tax tariff for electricity exceeds
t he mini mum t ar i Thé Enerdy Tax aléb ha® & sepaeate loweWyas tariff for the horticudtiioz,s
linked to thespecificsectoral emission systeémthe horticulture sector

Several changes have been made in recent years to promote the production of renewable energy for cooperatives
associations of private homeowners. Since 2004, privatedwners are allowed to settle the amount of electricity
returned to the grid with their consumption (since 2012 up to their annual consumption taken from the grid). This is
referred to as net metering, which stimulates the installation gfd®éls on rois of homeowners. Since 2014, a

lower tariff has been introduced for cooperatives and associations of private homeowners that produce their own
renewable energy. Since 2015, the electricity produced by lessors and tenants using solar panels has leekn exempt
from taxation.

In order to support renewable heat options such as heat pumps and waste heat utilisation, the tariff for natural gas |
to the use of 170,000 cubic metres) has increased by 32% since 2016 while the tariff for electricity (up twfthe use
10,000 kWh) has decreased by 16%.

Energy Investment Tax Allowance

The Energy Investmeitax Allowance (EIA) is a tax relief programme.dtfersa direct financial advantage to
companies in the Netherlands that invest in enseyyng equipment and sustainable energy. Entrepreneurs may
deduct5% of the i nvestment costs for such equi pmeidnnt fr
which the equipment was purchasé&te list of eligible technologies is published annually part of the Energy
Agreemenfor Sustainable Growthhis listnow focuses more on energgaving technologieisistead ofenewable

energy optionsfor the ldter options, companiese referred to other policies and meas(sash as SDE+A similar
programme (MIA Vamil) exists for other environmental measures.

Green Deals

The Dutch government set up the Green Deal program2@l11 to stimulate greagrowth. More than 200 Green
Deals have been signed, of which the majority in the areas of energy and®liFh&nstrumentsupportscivil

society parties, companies and local authoritibich embark orinitiatives related tgreen growthbutwhich face
obstacles that may require assistance from the national govenueckie. Exploiting opportunitiesor saving

energy andjeneratingocal sustainable energy is not only a matter of access to finance. In practice, there are often
other obstacles andifficulties to finding innovative solutions in society for scaling up green growth opgans
difficulties regarihg regulationsor permits, appropriate forms, networks for cooperatimom so onThe government
helps to lower such obstacles.

Theoutputs of green dealse not measured in terms of O@duction of energy saved or produced, but rather in

terms ofcreating better access to financial resources, providing more space for innovative solutions in permits and
regulations, reinforcing netwkicooperation for more innovative projects that require joint action of various sectors in
the industrial chairand so onThis fact explains why no figures on g@duction are reported. In addition, this
procedure avoids double counting of g@ductiors through other measures (such as energy taxes anuhfeed
premiums for renewable energ@nnual progress reports Rarliament give examples @reenDeal achievemenfts

83 http://www.greendeals.nl/greateals/overzichyreendeals/
% http//www.greendeals.nl/wgontent/uploads/2015/06/Progress_reoprt 2011 2015 Green_Deals ENG.pdf
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Local Climate Agenda

The Local Climate Agenda is a joint initiative bringing together local authorities (provinces, municipalities and
regional water authorities) arloe central government. They exchange knowledge on best praetnteseport and
address obstacles in legita, with theaim of realising more successful initiativaad facilitating processes such as
regional climate agreements. The Agenda has also played a role in national processes such as the Energy Agreem
Under the Energy Agreemeiaictions were conabtled forthefurther intensification of support actions by regional
governmentsSimilar to the Green Deals, the effects are difficult to measure in terms,ob@@@tions and/or energy
savings or productionts progress was evaluated in 2015, with tlemeonclusion that it is highly valued by
participants from local authoriti®sAs a result, the government has decided to continue the agreement through a
follow-up (until 2020). One of the main ambitions in this folapis to support municipalities oreveloping robust
plans to reach climate neutrality by 2650

Energy innovation policy

The government stimulates innovations in energy technologies, products and services through various policy
instruments, both generic (n@mergyspecific) and specificThe main generic innovation instrument is the Research
and Devel opment (Promotion) Act (WBSO; budget in 20
research and development activities by companies. In addition, public epskini knowlelge institutes (such as
unlversmes) have their research programmes financed. In the case of specific instruments, the Top Sector Energy
(TSE) "has been the main framework since 2012 where governments, knowledge institutes and companies from all
sectors cooperate. TSE has its own subsidy scheme and several associated subsidy schemes such as the MIT (for
and mediurrsized enterprises), DEIlédhonstration projects) and HER (reducing the costs of renewable energy
technologies). Public spending on energy innovations is monitored by RYO.nl

The impact of energy innovation policy on @@duction is not calculated, as this figure is difficaltetermine.
Innovation subsidies support innovation projects that are still in development and that are neteadykeis a
consequence, the uncertainties in their marketollare significant. This approach also prevents double counting of
the effects of other policy instruments, such as SDE+ and EIA, which aim to stimulate the markat odlhew low

CO, technologies.

Energy Transition Financing Facility (ETFF)

Since 2017, the investment fund Energy Transition Financing Facility (ETFF) da®perative. The fund provides
attractive loans to other banks that finance innovative energy projects with higher financial risks, such as geotherm:s
energy storage and biomass. The fund, whi cetherlantsar t s
Investment Agency (NIA).

Reduction Programme for NeDO2 Greenhouse Gases

This programme (Dutch acronym: ROB) was set up in 1998 and focuses on gddiuicin emissions of ne@0,
greenhouse gases. The target is a reductionldfiton CQ, eq in 2020, working towards the desired level afZ5
Mton CGO, eq. Thisfigure would mean a reduction of 50% in these gases compared to the reference yeaB§1990).
2016, a reduction of abo®0% (relative to 1990) had already been achievetherbasif reductions in the nitric
acid industry (through admission into the EU Emissions Trading System, ETS), the aluminium industn22HCFC
production, the waste disposal sector and agricyltum®ng other areas

Over the period 1992009, ROB subsidiseti¢ development and implementation of innovative reduction
technologies (demonstration projects and market introducd®mlell asupporing research and communication
projects. Thisupportwasorganisedn close cooperation with private companies, regemstitues, universities, and
provincial and municipal authorities.

Since 2009the focus 0ROB has been on targeting the most significant sources: cooling (fluorinated teeses),
industry (semiconductor industry, caprolactam production), setvegenent facilities (methane and nitrous oxide),
agriculture (methane and nitrous oxide), CHP engines (methane) and monitoring sourceS©f genhouse

gases. Subsidies have stopped, as they are not considered to be as effectore a@yher areas focusfor the

reduction policy were research, communication, and cooperation and deals with the sectors and stakeholders. The

% https://www.rijksoverheid.nl/binaries/rijksoverheid/documenten/rapporten/2015/06/29/evddkateklimaatagend011-2014/evaluatidokale-
klimaatagend£011-2014.pdf

% https://www.rijksoverheid.nl/binaries/rijksoverheid/documenten/kamerstukken/2015/06/2 Htikeatbeleid/bkaatklimaatbeleid.pdf

57 https://topsectorenergie.nl/

% https://www.rvo.nl/monitopubliek-gefinancierdenergieonderzoek
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reduction of fluorinated gases is mainly based on the national implementationegigldtionconcerningpzone and
F-gasesSince its implementation in 2015eEuropearF-gas regulatiori517/2014) has been the main driver of the
further reduton of fluorinatedgasesin the Netherlands.

Where emission reductions in agriculture (the major source e€armgreenhouse gas ermisns in the Netherlands)
are concerned, a voluntary agreement between the government and theasegreed in 2008he
flAgrocovenant). For more information on the Agomvenant, see 3.6.

Though the programme has been phased down, it is still having an effect on emissionstaackfoigincluded in
the reporting and projections.

Developments in loaterm policy planning

The Energy Agreement is considered as the first major steghiaving international longerm climate objectives

laid down in the Paris Agreement of 2015. For this reason, the Ministry of Economic Affairs published its Energy
Report in January 2016 through which the leagn ambition of a lovcarbon energy systehy 2050 was st In

the Energy Report, three main principles of future policies were identified for energy transifauslyn CQ

reduction, 2) make the mostthife economic opportunities that the energy transition offers and 3) integrate energy in
gpatial planning policy.

The Energy Report further distinguished four main energy functionalities in ordent¢entratéhe effortsrequired

for the transition: energy for space heating, energy for industrial process heat, energy for tcarsporg for

power and light. An extensive public consultation was performed in the spring of 2016 to raise awareness, collect
views on the future energy system and contribute to the design of the future policy agenda.

The Energy Agenda waslopted irearly 207"%and draws severakeliminaryconclusions on future climate and
energy policiesFirst, he reduction of greenhouse gas emissisiseeras the primary goah orderto attain the
climate ambition of the Paris Agreement in the most-effsttive way.The best and most cestfective mix of
energy conservation, renewable energy and othecimon options will arisen the market by targeting GO
reduction.For this purposehe EU ETS is considered as an appropriate tool, although the Netherlanaldssapp
ambitious strengthening of the ETS=cond, lte Netherlands is in favour of a gradual and timely transitioniboth
ETSsectors such as energy and the industiin nonETS sectorsuch as housing, agriculture and transpodrder
to control néional costs. More specific conclusions are also drawn for the four energy functionalities.

It is up to thenewgovernmentfollowing the elections in the spring of 201@,design and implement new policias

order to continue the transition towardewa-carbon economylhe new government is also ambitious with regard to
climate and energy. It aims to reduce greenhouse gases with 49 per cent by 2030, which is more ambitious than the
per cent agreed with the EUIn order to realise that ambitionnaw Climate and Energy Agreement will be

concluded, as a followp of the 2013 Energy Agreement that will end in 2020 (2023 for renewable energy). One of
the measures the new government has announced is to close all coal fired power plants by 20@0hithise

measure, the Netherlands is member of the coalition to phase out coal which was launched at thEheOP23.
ambitions of the new government and rgsliciesthat will follow are not part of the policies and measures included

in the projections describeuthin this report.

4.3.3 Energy

For the energy sector, thmergy Agreement is a major overarchirgmeworkfor energy saving and renewable

energy targets in the NethertlmSeveral national policies and instruments within that framework are especially
important for the energy sector, such as SDE+ subsidies. Key European instruments are the EU ETS, the Renewatr
Energy Directive and the Energy Efficiency Directive (whictliides smart meteringhhe most important policy
instruments currently in effethat have anajor impact on the energy sector are described below.

9 https://www.government.nl/binaries/government/documents/reports/2017/03/01 fagergjetowardsa-low-carbonenergysupply/Energy+agenda.pdf
0 hitps://www.government.nl/binaries/government/docunieggsrts/2017/03/01/energagendaowardsa-low-carbonrenergysupply/Energy+agenda.pdf
™ https://www.kabinetsformatie2017.nl/damenten/verslagen/2017/10/10/coalitmgreementonfidencein-thefuture
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SDE+: Stimulation oBSustainable Energy Production incentive scheme

General development of SDE+

Theproduction of renewable energy has already been encouraged by the government for many years, mostly using
feedin premium schemes which evolved over time. The current scheme is¢hbesbSDE+ $timulation of
Sustainable Energy Product)jdncentive shemewhich has been in place since 2011. The SDE+ scheafiaating
feedin premium system, financed by a surcharge on the energy tax paid by ttenendhers of natural gas and
electricity. This surcharge is referred to as the Sustainable Energh&@ge(ODE). SDE+ takes an innovative tender
approach based on a selection of projdws areproposed by the private sector aldhg lines ofcosteffectiveness

with regard to the expected cost of the various available technologies. The premilom mtd once the facility is in
operation on théasis of thgpower production for a period of up to 10 or 15 yeArsiual budgets for the tenders are
set by the government. The budgets have been increasing substantially in recent years. In 2014) thelgahwas
set at 0 2 billion. This figure increased to 04 3.5
Payments within the context of the previous faegremium schemdglEP andSDE ae still ongoingas the
subsidiesun for 10 to 15 yearJ hese payments are financed through the government budget.

SDE+definition of the feeth premium

The SDE+ scheme works aa operating grant. Producers receive financial compensatithefanprofitable
component of the cost tifie renewable enerdlatthey generatél'he production of renewable energy is not always
profitable because the cost price of renewable eregyehigher than that of energy derived from fossil fuel. SDE+
compensates producers fhe unprofitablepartof the cost price ovex fixed number of years, depending on the
technology usedl'he schemés available for the production of renewable electricity, renewable gas and renewable
heat or a combination of renewable heat and electricimbined heat andpver, CHP).

The cost price for the production of renewable energy isfsat the base sum for the technolodese prices are
defined annually in order to incorporate technological improvements and other developments on the market which
affect the cost price (such as installation, construction materials, and 3thenyjeld of fossil energy is established in
the correction sum. Thimethodmakes the level of the SDE contribution depemnan energyrice developments.

When the energy price is highroducergeceive less SDE+ and more from the energy consufrtbe energy price

is lower, they get more SDE+ atass from the energy consumer.igtorrection amount is the average energy price
per category during the year of production. The base energy price is the lower limit for the correction\&imemint.

the correction amount is equal to the base energy, fiieenaximum grant is reachethe final payments are

calculated per yearccording tahe amount of energy produced and the actual energy price.

Primary target groups for SDE+ are companies, institutions angbradit organisations. The project must be
implemented in the Netherlandad he national government is excluded from participat®DE+ is implemented
through Netherlands Enterprise Agerf&vO.nl).

The impending decrease in combined heat and power (CHP) will not help energy efficieweyer apart from the
generic measures mentioned here, the governhnaexchose not to interfere in the market economy process for
mature technologies such as CHP. Support for CHP under the SDE/SDE+ scheme ceased in 2010.

SDE+ Offshore Wind Energy

Increasing the production offshore wind energys pivotal to attaining renewable energy targethe Energy
Agreementln order toencouragehe production obffshore wind energynew regulations were issued in 20T&e
Regulation on Offshore Wind Ergy 2015 and the Implementation Regulation on the Offshore Wind Energy Act
were published on 3 July 2015. Both regulatibageappied since 1December 2015. Titilegislative framework
establishes statutory provisions for the allocation of suitablefsite$éfshore wind farmas well aghe process of
issuing permits and awarding subsidies for the construction and operation of offshore wind farms.

In addition, he Wind Energy Roadmagpas adopted as part of the Energy Agreement. This roadutipes tow the
generation capacity afffshore wind energy is to be increased from 1,000 MW to 4,500 MW in 2023. Five offshore
wind farm zones have been designated for the development of new wind farms and a new scheme has been launct
to facilitate the establishent of these farm3he development of two zones was awarded to project developers in
2015 and 2016. The first zone concernsBbessele Wind Farrites | and Il, 22 kilometres off the coasttbé

province ofZeeland. The offshore wind farms built onrBseleSites | and Il will have a capacity of 350 MW per site.
The second zone concerns Borssele Wind Farm Sites Il (330 MW) and IV (350 MW). In 2017, tenders were opene
for the Borssele Wind Farm Innovation Site V (20 MW) andthesol | ed fAHol | andse Kust o
The remaining two zones, both 700 will be opened to tender in 2018 and 2019.
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Onshore wind energy agreements (Intergovernmental Wind Energgrgne (BLOW) and the new Energy
Agreement)

The BLOW target of 1,500 MWh onshore wind powdny 2010 was reached in 2007. In March 2009, the
Government Coordination Rule was introduced for onshore wind pragceedindl00 MW. Thisrule means thain
these projects, the Minister of Economic Affairs is responsible for spatial plannitrigrasmbrdinatinghe attribution

of environmental and ber permits. Early in 2013, new agreements were concluded between provincial governments
and national government in order to increase the onshore wind capac@9@@aBV in 2020. The Energy Agreement
of 2013 has integrated these agreements. A% panary 2015, all provinces have included the spatial possibilities
for their part of the agreement into their spatial planning and are nowefbmusntegrating theselementsnto

specific regional plans and permit processes. In this prabesgrovincesim to maximise the support for these plans
within society. Larger projects are coordinated with the national government, small installatiotiewith
municipalities After 2010, the amount of wind power capacity installed has increased rapidly. At thE2€/i®,

more than 4,200 MW was installécand som&@00MW was under construction.

Investment Subsidy Renewable Energy (ISDE)

While SDE+ focuses on supporting lasggale projects in renewable energy, a subsidy for ssnale investments in
renewabléheat installations was introduced in 2016. Both consumers and businesses can apply-fione one
investment subsidy to purchase heat pumps, biomass boilers, pellet stoves and solar collectors. Subsidy budgets a
annually by the government. In 2016,¢ budget was set at a4 70 million, l
It is expected that this scheme leads to investments in around 24,000 inst4llatiohsn 201 7, the bud
million. Tgtle number of applications in the firstihaf 2017 increased, especially for heat pumps and solar

collectors”™.

Subsidy scheme for energy savings and renewable energy in sports facilities

In the Netherlands, there are many sports facilities such as swimming pools and enclosed accommotations tha
consume a great deal of energy. In order to stimulate the reduction of energy consumption and the production of
renewable energy, the Netherlands introduced a subsidy scheme in 2016. The subsidyiczitbeflthe

investment in certain categories ofasares, such as LED lighting, heat pumps, insulation and renewable energy
production with solar panels, collectors or biomass
The annual budget is Gi20@0°mi |l |l ion over the period 20

Financial insurance for geothermal energy

Projects in geothermal energy are often seen as investments with higher financial risks, as the resultsiof drilling
which is often a major part of the investment cosase relatively uncertain. In order to maig the financial risks of
geothermal projects, the government offers a financial insurance which compensates the costs of drilling when restL
are disappointin§

Smart metering (dissemination of smart meters)

In order to improve the possibilities for consumers to conserve energy, smart meters are being installed in most
households within the Netherland$ie smart metds beingrolledout in two stages. A smadicale rolout wasused

for pilot purposestartng 2012. During tis smallscale rolloutsome 600,000 smart meters for electricity and gas
were installed during regular meter replacements (e.g. depreciation), in newly built intskesge scale

renovations and by customer request. This phase aatfétts were monitorelased on these experiences, it was
decided to continue with a largscale rollout from 2015 onwards. The aim is to have smart meters fitted in at least
80% of households and small businesses by 2020, as mabgaftedthird Enegy Package of the EU.

Emission Standards for MediurSized Combustion Plants Decree (BEMS)

Gas engines are widely usfka the combinegbrodudion of heat and electricity (CHP) in the horticulture sector

within the Netherlands and in the service sector to a lesser extent. Part of the naturtlegzsiigines remains

unburrt and is emitted as methane. Thiscesss calledfimethane slip. Through the Emissio8tandards for
MediumSizedCombustiorPlantsDecree (BEMS), the government has set maximum emission levels for methane
(hydrocarbonsand other air pollutantsyhich wereevaluated in 2013. This regulation, together with a series of other
regulations on emissiorfiom installationswas integrated intthe Activities Decree and the Activities Regulations in

2 http://www.clo.nl/indicatoren/nl038@&indvermogerin-nederland

NEV (2017), p. 150

" https://www.rvo.nl/subsidiesegelingen/investeringssubsiedielurzameenergieisde
S https://zoek.officielebekendmakingen.nl/st2f1525937.html

8 https://www.rvo.nl/subsidiesegelingen/risicoslekkenvoor-aardwarmte2017
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2013 both part of the Environmental Management Act (see sectioh3}. Thesdawsregulate about 100 activities,

such as storage in tanks and packagedium-sized combustion plants, work on nrédés (mechanical labour,
coating,and so oj agricultural activities and some industrial processes (such as large combustion plants). For some
of these activities, the regulations are an implementation of EU legislation such as the Industrial Emigsitwes. D

4.34 Industry

For the industrial sector, both European and national policies are relevant. In addition to the aforementioned Industi
Emissions Directive, thEU ETSis the other key European policy instrument which regulatese@issions (see 4.3
Crosssectoral policies). Most nationpblicies are aimed at improving industrial energy efficiency. Theleies

include the Longrerm Agreements (LTA) with industrial sectors backed up by environmental permits lwasth®f

the Environmental Management Acgnewable energy subsidies (SDE+), innovation p@iay the Energy

InvestmeniTax Allowance(EIA) schemeincluded in parallel with the corporate tax sys{ese above)

Long-Term Agreements on Energy Efficiency (LTA and LEE

In order to improve the energy efficiency of companies, the first series of Lemmg Agreements (LTA) started in

1992. LTAs are voluntary agreements on energy efficiency between the national govettmrteatle associations

and the participating compies. In LTAL (19921998) the focus was on process efficienty1998 most parties
continued the covenant through LTA2, while the large industrial enterprises adopted the Benchmarking Covenant.
Apart from the Ministry of Economic Affairs, thdinistriesof Housing, Spatial Planning and the Environment, of
Agriculture, Nature and Food Quality and of Transport, Public Works and Water Management were also involved
with LTA2. The focusn LTA2 was still on process efficiency, but the scope was broadenedudé sustainable
energy and chain efficiency, among othi@ngs. In 2008, LTA2 was continued into LTA3 for the period 202020.

The choice was made to intensify, extend and broaden the LTA instrument. Amontioidgethis intensification

means that businessaigto attain an improvement in energy efficiency of 30 per cent in the peridil 2020.
Roadmapdgor the longer term (203®)ave been introduced as well. There is alsincreasetbcus on chain

efficiency and coogration across sectofsor companies that are obliged to participate in the EU ETS, a separate
LTA i theLong-Term Agreement on Energy Efficiency for ETS compafli€sE) i was adopted in 200Results of
LTA/LEE covenants ardescribed annuallyinarepor i Convant s r eleunlAgreements onfenmerge L
efficiencybd

Within the scope of the Energy Agreement for Sustainable Grevgéries of reinforcing measures were agmeed

2013

1 Participating companies are required to produce an annual declaration of progress, based on their annual
monitoring reportsin orderto benefit from certain advantages of participating in the LTA (eligibility for lower
energy tax, eligibility for particigtion in the ETS compensation measare] so oph These declarations are only
issued after compliance checks by RVO.nl,bha&sedonthe progress in fulfilling their agreecbmmitments. If the
declarations are not issued for a specific comptigysituationhas repercussiorfier the energy tax relief and
ETS compensation.

1 Large energyntensive companieisthe ones that are covered by the ETj8in the government istriving to
supplement the Longerm Voluntary Agreement on Energy Efficien€ovenantwith a framework of
companyspecific (i.e. ondo-one) agreements. Theagreementfocus on improving the energy efficiency and
competitiveness of the companies concerned

1 There is an EPAEnergy Performance Assessment) pilot projeatiidinganevablation) for other
companiesAn independent centre of expertiseset up to assist businesses and funding bodies in identifying the
most effective measuréasr energy efficiency intheindustry (and agriculturept the time of writing this report
the plots are runningvithin the framework of a specific Green Deal.

In 2015, additional measures were adopted in order to meet the target of 100 PJ in energy savings of the Energy
Agreement for Sustainable Growth. One of the measures is to intensify thetiproand facilitation of energy

savings at LTA companies. This process is done by providing more insight into ways to reduce energy consumptior
and to remove obstacles (WAM scenario only).

7 https://www.rvo.nl/sites/default/files/2015/11/Resultatenbrochure%20Meerjarenafspraken%20effieith € 3%ABntie%20204%20English_0.pdf
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Long-Term Agreements are enforced using environmental perroitsp&nies not participating are required (in their
permits) to implement all energgaving measures with payback period of less than five yedarticipants of LTA3

or LEE are exempted from the obligatimncarry out an energy audit under Article 8loé EU Energy Efficiency
Directive. Instead, @rticipants in LTA draw up an Energy Efficiency Plan (EEP) every four years for the next four
yearperiod They have to submit annual monitoring reports on projects that have actually been implémented
addition totheir resultsin 2016, newour-year plansvere submitted by the companies, which are scrutinised by
RVO.nl.

Policies for norRCO2 greenhouse gases in the industry

The main policy instrument in this field was the Reduction Programme foxQ@eiGreenhousé&ases (describad
Section 4.3.0 Around the year 2000, substantial reductions in@@n greenhouse gases were achieved through 1)
environmental permit requirements for the producers of HZEF@nd aluminium; 2) liméttions on emissions of

fluoride and other pollutants, resulting in a reductdhlFC emissions achieved through the implementation of an
afterburner system; 3) reductmim PFC emissions; 4) voluntary agreements Wwiththe oil and gas and the
aluminium industries to improve tinenergy efficiency, resulting in reductioaSCH,and PFC emissions; and 5)
adapations toregulationgor redugéng theemissions of methane from landfill sites, which were introduced to reduce
local safety hazards due to the potential bupdandexplosion of methanas well as cutting down on odours
associated with landfill sites.

From 2008, significant XD reductions were achieved in nitric acid productidihereas missions in 2007 were 4.4
Mton CGO, eq, they had fallen to 0Mton CO,eq in D08after the introduction of reduction techniqué&he

emissions in recent years are less driMton CO, eq In 2008, he Climate Commission of the European Member
States ratified the European Commission proposal to incorporate the pitideismissions (BO) into the European
Emissions Trading System (ETS) for greenhouse gases. In the Netherlands, two productionftaailitiesacidi
DSM and Yard were affected by this decisi@amdgivena permit foran emissions ceiling of 1Mton CG, eq in

201Q decreasing td.0 Mton CO, eqby 2020.

PFC and Sgare usedo clean processing chambers well asn the etching processithin the semiconductor

industry. Skis also used in the power current sector and in the production of dpabiley and electron

microscopesThe btal Dutch emissions of $fas reported under IPCC sector 2BB)ount tdess than 0.5%. There

is only one producer of semiconductors in the Netherlands, with a single production location. Thanks to several PF(
reduction neasures, the producer realiseslgnificantemission reduction. With a new Voluntary Agreenfentthe

Global Semiconductors Industry (26020), the semiconductor industry aims to achieve a 30% reductiegadeds

in 2020ascompared to 2010.

Though these measures were taken years ago, significant reductions are still included in the projectionsh&vhich is
reasorfor abrief mentionof these policies and measures in this repsnvell

4.35 Transport

Mobility and Transport is one of thareas within the Energy Agreement for which a common target and working
programme has been agreed. Ambitious European medsucdsanerfuelsand morduel-efficientcars play a
crucial role in this working programmehis programmeéncludes the contination of fiscal measures to boost the
production of cleaner vehicles, pilots for zemmission distribution into cities and stimulatiactionplans for large
companies in order to achieve a 20% reduaio@O, emissions in tharea ofmobility.

Transition to a sustainable fuel mix

In the 2013Energy Agreementinambitious goal was agreed to limit the £fnissions to 25 Mton C{y 2030 and
12.2 Mton by 2050. For such an ambitiomeav governmentision on fuels for transport was adopted in 281%his
vision encompasses a wide variety@d.-low fuel combinationgor transport, including electricity, hydrogen,
advanced biofuels and LN® 2015, actions were proposed in order to meet these ambitiome of the adopted
measures is a Green Deal @ectric vehicles Government and business organisations agreed to promote electric
vehicles by developing the consumer market and the EV infrastructure as well as initiating inrregeics. The

"8 http://www.energieakkoordser.nl/~/media/files/energieakkoord/nieuwsberigbetibrandstofvisie/duurzarieandstofvisiemetlef-2e-druk.ashx
9 http://www.energieakkoordser.nl/~/media/files/energieakkoord/nieuwsberichten/2015/20 Ibd@rraaeduurzamebrandstofvisie/actigendaduurzame
brandstoffen.ashx
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ambition is that by 2025, 50% of the new cars swéklectric. A presentthe rollout of electric vehicles and
infrastructure is ongoingyith most of the measures being implemented within the framework @rdenDeals and

T in recent years fiscal policies Registration of new senrglectric or elecic vehicles has been increasing sharply in
recent yeafS.

Biofuels

European Directive 2009/28Eon renewable energy has been implemented into Dutch legislation. This Directive
states that Member States should ensure that a minimum of 10% of all energy consumption in transport must come
from renewable sourcdxy 2020. In practice, this target is filléd with biofuels.In 2016, the share of this energy

source was 7% More than 66% of the energy content is fradvanced biofuels. Dutch policy is aimed at

maximising the share of advanced biofuels that are not produced from food/feed crops. Bendusgtituels is
obligatory, there are no additional tax incentives or subsidy programmes.

In 2006, aotal of u 60 million was set aside for the production of innovative biofuels in the Netherlands. This
programme helpetb build biodiesel plants thaan produce biodiesel from waste and resifusaddition, several
subsidy programnsaimed afilling stations for alternative fuelsereimplementedn the period 20082013°. This
policy resulted in the construction of around 100 filling stations fogds and 35 for highlend bieethanol (E85).

Eco-Driving (The New Driving) and Truck of the Future programmes

In order to promote a fudfficient driving style among car usersetDutch EceDriving programme wamnitiatedin

1999by the former Dutch Ministry of Transport and Water. The programme The New Drivitig (.0 used

information campaigns, financed demonstration projects and employed other kinds of dissemination (i.e. cooperatio
with businesses) to promote the benefita fuelefficient driving style. In 2010, the Ministry provided feygar

funding to thdnstitute for Sustainable Mobility (IVDM)During this period, the IVDM acquired and supported 19
projects and initiatives which were aimed at reducing fuel usedsygimg ecedriving (HNR 2.Q. In 2013, as part of

the 2013 Energy Agreement, parties agreed to continue thdrigow programme after 2014 without government
funding. As from 2015, the programme is financed by automotive associations RAI, BOVAG and &NRE3.(.

One of the instruments used is a website (launched in 2017) where consumers can find information on the benefits
ecodriving and which shows car owners information on applyingdstong specified for each car and type. Other
means of comnmication are also used, such as informing car owners through car dealers.

A similar programme for the trucks of the future was launched in 2018e demonstration programmiefuck of
the Futured, various measures are examined that allow companiesiietransport sector to save fubkereby
reducing CQemissions. Through the programg for which the government provided subsidiethe period 2010
2014 insight isgainedinto fuelsaving measures and the extent to which these measures are coftynirgiaiasting.

Apart from the EceéDriving programme, other communication campaigns have been implemented by the former
Ministry of Infrastructure and Environment in recent years. These projects include a campaign promoting carpooling
carsharingandmdal shi ft ( Al am a hopper o) as wefficknttwes a c
and applying the correct tyre pressure AChoose the

EU CO2 emission performance standards

In 2009, thdegislation on C@emissions from passenger cars was officially published in the shape of Regulation
(EC) No 443/2009 of the European Parliament and of the Council of 23 April 2009 setting emission performance
standards for new passenger cars as pareoftCo mmuni t yo0s i nt e gr aemissibnsdrgmplight a ¢ h
duty vehicles. The fleet average to be achieved by all cars registered in the EU is 130 grams per kilometre (g/km). £
so-calledfilimit value curv@ implies that heavier cars are allowedoroduce higher emissions than lighter cars while
preserving the overall fleet average. In 2012, 65 %
average) with the limit value curve set by the legislation. fiise rose to 75% in 201,30 80% in 2014 and to

100% from 2015 onwards. A target of §&m is specified for the year 202

The Netherlands had already achieved the 130 gram level by\gidli the Dutch car tax system contriimg to this
achievementDue to fiscal policythe sales ofuel-efficient, electric and especiallPHEV cars have risen sharply over

80 https://www.rvo.nl/onderwerpen/duurzagndernemen/energien-milieu-innovaties/elektrischijden/standvan-zaken/cijfes

81 https://www.emissieautoriteit.nl/onderwerpen/rapportagresijfers-ev/documenten/publicatie/2017/06/30/tdtapportage?2016

82 https://zoek.officielebekendmakingen.nl/st2006-24 7-p24-SC78346.pdf

BSubsidy programme AFilling St at lippgranmaforsustainabiggarispo. Fuel so and the experi
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the past years:iscal policy includes purchasdax (BPM) that must be paid when a car, motorcycle or lggtbds
vehicle is registered in the Netherlands for the firsetThe BPM payable on a passenger car is determined by the
c ar O6,emigsi@ns. BPM is not charged for electric cars anddowssion cars. C&emission figures for each type
of vehicle are listed in the registéat iskept by the vehicle registrati@uthority RDW.In addition, beneficial fiscal
rules apply to business drivers leasingJemission cars.

In 2011, the legislation on G@missions for lightommercial vehicles was officially published in the shape of
Regulation (EU) No 510/2011 of tliuropean Parliament and of the Council of 11 May 2011 setting emission
performance standards for new ligho mmer ci al vehicles as part of 4 he U
emissions from lightluty vehicles. The fleet average to be achievedllbgars registered in the EU is 175 grams per
kilometre (g/km). A secalledilimit value curvé implies that heavier cars are allowed to produce higher emissions
than lighter cars while preserving the overall fleet average. In 2014, 70% of each maeufabte newl y r eg
light commercial vehicles had to comply (on average) with the limit value curve set by the legislatidiguf@i®se

to 75% in 2015t0 80% in 2016 antb 100% from 2017 onwards. A target of 1g/km is specified for the year 202

In November 2017, the Commission published a proposal for new fuel efficiency targets for the time after 2021. The
outcome of the negotiations with the Council and Parliament is not known yet.

4.36 Agriculture

For the agricultural sectoncluding horticulture, the main policy framework is the Agrocovenant.

Agro covenant

In 2008, the sectors in agriculture and horticulture agreed with the government on ambitious targets and measures
the Agro covenant (also referred to as the Cleankiffidient programme fothe agricultural sectors)rhemain aims

of the Agro covenant Clean and Efficient Agricultural sectgrare:

1 areduction irCGO, emissions of 3.5 to 48ton in 2020ascompared to 1990;

9 areduction in noiCO, greenhouse gases of 4.0 to Bltbn CO, equivalents in 2028scompared to 1990;

1 an average annual energy efficiency improvenjenergy savingdf 2% over the period 2012020;

9 aproduction 0200 PJn biomass and 12 Rd wind energyby 2020

The coveaant also aimstomakeh e agri cul tur al sector more sustainab
addition, the agricultural sector wants to be a producer of sustainable energy and to reduce its dependence on foss
fuels.

The sector is expected take costeffective measures that contribute to emission reductions of greenhouse gases on ¢

voluntary basis. This covenant distinguishes three separate main areas of concern over policy measures for the

reduction of C@Qemissions in agriculture:

1 Theagriml t ural processing industry is mainly issued v
Economic Affairs such as LoAferm Agreements and innovation policy (see above).

1 The 2013 Energy Agreement sets a target for energy savings in the hoiselttor of 11 PJ in 2020 (this figure
is equivalent to a C&reduction of 0.7 Mtn). This target is implemented through energy savings and sustainable
production of the energy demand (electricity and heat), as well as through developingediigenyt greenhouse
systems and new growing met hods. Policy instrumen:
greenhouse as *amndasetteral gnssian tradingesestimwhich the total allocation declines
annually to a level of 6.2 dn CQ in 2020. After an evaluation in 2017, the allocation was lowered to 4.6 Mton
CO,*. Two subsidy programmes are available for horticulture in order to stimulate investments in innovative anc
energyefficient installations: Energy efficiency andrerev | e ener gy horticulture (
million in 2017 and Mar ket introduction energy in

8 https://www.kasalsenergiebron.nl/en/
%The c o @ enassi¢ruinite binnen het GEectorsysteem glastuinbouw voor de periode PRA3®M
(Scope forCO, emissions within the Creenhouse horticulture sector system for the periodi208).
8 https://www.rijksoverheid.nl/binaries/rijksoverheid/documenten/kamerstukken/2017/07/06/karnevbriefaluatieco2-sturingin-de-
glastuinbouw/kamerbriefverevaluatieco2-sturingin-de-glastiinbouw. pdf
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9 Other agricultural activities (e.g. primary sectors) focus on energy savings, the sustamdinttqr of energy
through fermentation, among other things, and the production of biomass to generate energy. The main policy
instruments are LTAs and SDE+.

Reduction measures for methane (CH4) and nitrous oxide (N20)

For norCO, emissions,liere arghree categories of measures that can contribute to reducing emissions:

1 Best Management Practices for reducing nitrogen input on fauohk as precision soil cultivation using GPS. In
2017, the government and businesses started a pilot programpnedision agriculture using innovative
technologies such as satellite data and dfgnes

1 measuredor cattle feed to reduce GEmissions. The composition of feed can affect the production of methane
throught he cat t |l e 6 s Geheradyspeakigmhe bester the degessbility, the lower the methane
emissions

1 measuredor manure storage to reduce £#inissions. Manure fermentation is the main option for reducing
methane emissions from manure.

A committee was formed fagach agcultural sector in which both the government éisector associatian
participate, descrihg the specific way in which a sectaill contribute to the realisation of the policy target. RMO
performs the monitoring of the Agrocovenant. The latest monitoring reportuktished in 201%. This report
showedthat the agcultural sectors play an important role in the production of renewable enerdiiatrttieyareable
to reduce theise of energySome agcultural sectors haveet upthar own monitoring such aglowerbulbg®,
Mushroom§&’ andthe Dairy sectof. The progress in the horticulture sector was evaluated if2017
Thecovenantwasevaluated in 2015, including a-assessment of its objectivésnew document igxpectedo be
publishedn the beginning of 201&artners are currently also making plans for the period up to 2030 and 2050.

Legislation on manure management and the EU milk quota

The EU milk quotawhich ended in 2015, limitetie number of dairy herds heéldthe Member States including the
NetherlandsAfter its abolishmentthe number of cattlencreasedSince then, restrictions in manure management and
the emissions of minerals suchpmsphatehave had a strong influence the limitsto dairy herdsand consequently
on the emissions ahethaneand nitrous oxide from agricultur order to limit phosphate emissions, it was decided
to introduce a trading system for phosphate emission allowances starting froth ZR&umber of allowances is set
at the situation in July 2015, resulting in a reduction of the dairy herd.

4.37 Forestry (CQ) and LULUCF

In the Netherlands, emissions and removals of @hin the scope of LULUCF occur in forests, greesd

cropland, the conversion of grassland into cropland (or vice versa), the loss ebgraepland due to new

infrastructure and building, and the oxidation of peatland due to water managemte emiaversion diorest into
grassland (including neforest nature like heathland), infrastructure, settlements or other land use categories and vic
versa.Currently, no direct policies for implementing measures explicitly dedicated to reducing GHEi@mifrom
LULUCEF exist in the Netherlandbklowever,other policies with different objectivessultalsoin restricing carbon
emissions or improve removals from LULUCF.

Fored and Nature policy

Over the past decades, forest policy in the Netherlandsdmasintegrated into the nature policy, which reflects the
change towards mulpurpose forests in which more functions are combined (e.g. nature, recreation). The
development of a nature network is a central theme of the nature (and forest) policspndntpteon of nature policy
including the development of the nature network has been decentralised from the central government to the provinc
governments. The nature network is a cohesive network ofchiglity nature wetland and terrestrial reserves

including Natura 2000 sites that is foreseen to get a total size of 668,000 ha in 202J0 62 of this network was

87 https://www.rijksoverheid.nl/actueel/nieuws/2017/02/13/staatssecretaridamkondigtnationaé-proeftuinprecisielandbouvaan

8 https://www.rvo.nl/sites/default/files/2014/05/energieklimaatin-de-agrosectoren. pdf

8 https://www.rvo.nl/onderwerpen/duurzagndernemen/groereconomie/schonen-zuinige agrosectoren/sectm/bloembollerenbolbloementeelt
% https://www.rvo.nl/onderwerpen/duurzagndernemen/groersconomi¢schoneenzuinigeagrosectoren/dsectoren/agrosectorgraddenstoelen
*1 https://www.duurzamezuivelketen.nl/resources/uploads/201 7 fi&amezuivelketerjaarverslag?2015.pdf

92 hitps://www.kasalsenergiebron.nl/content/user_upload/Ttigism evaluatie_meerjarenafspraak_energietransitie_glastuinbouw22004df

% https://www.rijksoverheid.nl/actueel/nieuws/2007/12/duidelijkheidover-fosfaatrechtervoor-melkveehouders
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completed by 202*. Depending on the balance between wood production or nature conservation forest owners with
the nature network can ply for lower or higher nature protection subsidies; as a general condition for nature subsidy
forests must be open to the public. The aim is to have converted an addbi@@8l ha of land to become part of the
nature network by 2027. Part of this ok achieved through afforestation and reforestation, which over time will also
contribute to increasing removals from LULUCF. The scale of such afforestation is, however, not known yet.
Provinces are having the lead in making policy for tmgiatives fom the private sector, such as faion plan for

Forest andVoodsector’, where an additional 100,000 ha of new forests and improved forest management is targete:
will have additional influence.

Cropland and grazing land management

Most Provinces wittsubstantial areas of pastures on peat are developing plans to limit subsidence through setting
limits to the maximum lowering of ground water tabl&dditional the Rural Development Plan includes a measure
for meadow bird management to raise the grounelwavel in peat pasture areas (during part of the year).
Implementation of suchigher groundwater level will reduce degradation of soil organic matter in the peat soils.

Some European policies also have impact on cropland and grazing land managémeeNetherlands and have
indirectly- impact the carbon content of soils. The EU Nitrates Directive (1991) limits the application of nitrogen
fertilizers on agricultural lands. As part of a derogation, Dutch dairy companies are allowed to apply antigimer

of fertilizer under certain conditions. Some of those conditions have impact on the carbon content of soils. For
example, dairy companies are required to have grassland that amounts at least 80% of their area and croplands ar:
required to use catarops.

Relevant European regulation, such asdtieUCF regulation EU 479/2016)and therevision of the Renewable

Energy Directiveare under negotiatiommplementation of these regulations

will most probably incentivize further policy actiamthe Netherlandt optimise the capacity for carbon

sequestration in the land use seetodwill influence the use of biomass both from agricultural as from forest sources
as well.

4.38 Waste (CH)

According to the Environmental Management Act,fdrener Ministry of Infrastructure and the Environment (1&M)

was tasked witlissuing a Waste Management Plan once every six years. The National Waste Management Plan 200
2012 was the first such plan. It was replaced in 2009dgcandolan for the perio@009 2021, which is in force up

to December 2017. The third plan, for the period 2@029, is currently being prepared.

The policyof the current second planaims to minimise the production of waste, maximise recycling and other
recovery, and minimise the amount of waste that remains for disposal, especially landfill. An important target of the
waste policyfor the period until 202% a decrease by 50% of thenount of waste sent to incineration plants or

landfills. In order to achieve this target, the focus has been on the sepafdtouseholdnd commercialvaste for
collection, because almost 50% of this waste flow is still incineratedr&byclable wate is incinerated in energy
efficient incinerators, which are all designated as installations for other recovery in accordance Elith\thste
Framework Directive.

The gotimisation of waste management makes an important contribution to the mitigatiengoeenhouse effect.
Landfill of organic waste, for example, generates substantial methane emissiofiacfifisne of the reasons why
waste policy focuses on maximising waste recycling and limiting waste disposal 4lraP@dnd 2% of waste
produed in the Netherlands was sent to landfill. This waste could not be recydéteiherated

The draft third plan builds on the second plan, but now also focuses on the contribution to a circular economy. Was
will be considered more as a reusable makéor new products. This policy will also contribute to lower energy
consumption and reduced greenhouse gases.

9 http://www.ipo.nl/publicaties/provinciesp-koersmetrealisatienatuurnetwerknederland
% https://www.staatsbosbeheer.nl/O&matsbosbeheer/Nieuws/2016/10/gims en-houtsectodevertbijdrageaanklimaatdoelen
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4.39 Building sector (households and services)

The building stock is an important sector where significantgd@ssion reductiomand energfficiency

improvements can be achieved for both new and existing buildings. The policies developed by the Dutch governme
for the building sectorcan be divided into three main categories:

1 newhbuildings

1 existing buildings

1 Ecodesign (ppliance$

For buildingsa broad package ofationalpolicy instrument$ias been developed over the years, which also
implement European policy instruments suckhasEnergy Performance of Buildings Directive (EPBD)ithe
Energy Efficiency Directive (EED)The EUEcodesign Directivés the main policy instrument for appliances

For the building sector, the 2013 Energy Agreement is the main policy framework up to 2020. In the Energy
Agreementpartiesset theambition for the sector to reduce energy consumgiyosome 110 PJ between 2008 and

2020 (and C@by some 25 Mton CO, eq in 2020)This reduction should mainly be realised by renovating 300,000
existing residential buildings annually up to 2020. The renovation is such that energy performance is incteased b
steps on the energy label. In addition, the energy performance of new buildings is improving such that from 2020, n
buildings are nearly energy neutral. The sections below describe the policies and measures for this policy horizon ir
more detail.

In recent years, government and stakeholders are developing new policies for the period after 2020. As already
arranged in the Energy Agreement, the entire building sector should be energy neutral by 2050. This ambition is als
reflected in the Energy Refi2016 (see above), in which the government set its vision on-eddwan energy

system. In the Energy Agenda (2016) , it was decided that this ambition should be realised by a steep reduction of |
energy and natural gas consumption in buildings grehiincrease in renewable power and heat prodii&tibine
supporting policy instruments are being developed and are expected to be set by the new government.

New buildings

The European Energy Performance of Buildings Directive (EPBD) requires thaiuridimgs are almost energy

neutral by 2020 (2018 for buildings from the central government). This requirement is implemented in national
legislation (the Building Decree). Since 1995, this decision has defined minimum standards for energy performance
which have been slowly increasing over the yearsOlib zhe energy efficiency requirements for houses and

buildings in the utility/services sectateremade more stringemigain. The next steps are tieguirements for nearly
energyneutral government buiings by the end of 2018 and for other buildings in the utility/services sector by the
end of 202(included in the WANMprojectionsonly).

Existing buildings

For existing buildings, the national policy framework is more complex, as it distinguishes metvege and social
housing as well as utility buildings. In the last decade, several agreements between the government and stakeholde
wereconcludedT hi s framework builds on earlier agreements
later( such as t he fUmbrThe 2018 ErergywAgreemant serves as a ainévbk agreement. It
was again agreed that the energy efficiency of some 300,000 dwellings should be improved every year until 2020 b
two steps on the energy label.

For private-sector housingthe support actions are focused on awareness, financial support and new arrangements
(Aunburdeningd of homeowners and/ or -3sadng maasure® Whesk us i n
instruments include:

1 the mandatory eneydabel system. Five million homeowners have received a notification with their preliminary
label. The label is required when the house is newly built, sold or rented. It contributes to raising awareness anc
stimulates the application of measures for eperying. This system is implemented with the Energy
Performance of Buildings Decrép

T the National Energy Savings R éwlahsvelatedjtenErgysadng(withNeE F 0
budget of Thisuedihakeshighdr martgageavailable for investments in energgving measures.

% https://www.rijksoverheid.nl/binaries/rijksoverheid/documenten/rapporten/2016/12/07/ea/Energic2@iEfigalf
%7 http://wetten.overheid.nl/jcil.3:c:BWBR0023734&z=200601&g=201607-01
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The NEF is flanked with aupport programme by the joint municipalitieeans thategional governments are
developing energy programmes (usually in regional clusiadiidingthe secalled local eargyficounters (for
information among other thingsas arrangeth the Energy Agreemerit o ans i ncreased from
to 0 16 million in 2015 #nd G4 27 million by Septe

1 the development of new servicing and business models in energy services by energy suppliers, the installation
sector and other companies. New arrangements and services are being develmstddifiod examplein
variousGreenDeals and irfiblock-by-blocko trial projects (a set of some 10 pilot projects with new service
arrangements, each for a block of more than 1,500 houses). Successful arrangements are intended to be rolled
further,

1 smart meteringEnergy distribution companies aitm furnish80% of the dwellingswith a smart meteloy 2020
(seeSection 4.36);

1 subsidies for homeowners who invest in at least two ersagyng measures (such as insulation and-high
performance glass). For renovations that lead to very efficient buildings, an additiosidl/ss available. The
budget for the period 2018 018 is & 61 mil |l i on

1 the ISDE subsidy scheme, which can be used by homeowners to invest in renewable heat installations (see Se
4.3.3 above);

1 a 2016 information campaign to provide homeowners wgfght into ways of saving energy. The campaign,
which will run for the coming three years, uses TV and radio commercials as well as a comprehensivé&website
that also |links to | ocal energy fAcounterso.

For thesocial housing sectothe parties agredd the Energy Agreememd aim for energy savings of 24 By 2020

Thisaimis mainly supported byhe following instruments

1 asubsidy scheme (STEP) for improving energy efficiency in social haudiwgers of social housing may apply
for a subsidy whethey invest in improving the energy performance of their home by at least two steps on the
energy | abel. The amount of subsidy depends on th
period 20142018;

9 afund for improving the energy effagicy of rental housing (FEH). Owners of social housing as well as tenants of
rental housing may apply for an attractive loan when the energy performance is improved to nearly energy
neutral®> The budget is G 7B201®i |1 ion for the period 2¢

1 aprogramne to realise as a first step 11,d@@roenergy dwellingsby 2016(scaling up to 100,000 in 2020)
alongsidea support programme with partieslalocal leve|

9 further intensification of the measures agreed in the Energy Agreement, which means thgtdssagiations
have to realise an average energy label B for social dwellings by 2021 (WAM scenario only).

Measures that influence savirigghe utility sector

1 The LongTerm Agreements on energy efficiency (LTAs, see uhaigustry Section 43.4) also include some
services sectors: universities, buildirigshigher professional education and university hospitals

1 The Energy Agreement includes a stricter control of energy requirementshmd@avironmentalProtection Act
with the help of a listvith economically viable energyaving measures, an expert information centre on energy
saving measures and the use of periodical energy performance assessments (EPK) by recognised energy servi
providers to support parties in their enesgywing actionsis well as t@heck on progress and updaties2016,
the capacityf regional environmental agencies to enforce the energy requirements was increased. The
requirement to conduct a periodical energy audit (according to Directive 2012/27/EU) also fasilitater
control.

9 Utility buildings that are newly built, sold or rented are required to have an energy label. As part of the further
intensification of the measures agreed in the Energy Agreement, it was arranged in 2016 that offices are require
to hawe a minimum energy label C by 2023 (WAM scenario only).

91 Various subsidy schemes exist, such as for sports facilities, SDE+, ISDE and energy innovation (see above).

In 2017, an agreement between the central government, energy suppliers and distfieutmtgllation service
sector and sector associations was concluded in order to reduce energy consumption in households (both private
owners and tenants) and small enterprises with 10 PJ by°20Rts reduction will be realised by improving the

% https://www.vvebelang.nl/media/kamerbrigier-energiebesparingebouwdeomgeving.pdf

% https://www.rvo.nl/subsidiesegelingen/subsidienergiebesparingigerthuis

100 https://www.energiebesparendoejenu.nl/

101 hitps://www.rvo.nl/subsidiesegelingen/fondenergiebesparinbuursectoifeh

102 https://wwwrijksoverheid.nl/documenten/convenanten/2017/05/23/convarargiebesparingebouwdeomgeving
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informaton on energy consumption by consumers, the energy services offered to consumers and the conditions of
existing subsidy schemes for energy savings, as wel
160 million for the period 2012020(included in the WAM scenario only).

Ecodesign

The Ecodesign Directive (2009/125/EC) and its earlier 2005 version provide consistent rules for setting product
specific regulations at the EU level and improving the environmental performance of-sxlatggt products. At the
moment, 28 product regulatie are in force, covering a wide range of products and horizontal aspects such as electri
motors, ventilation units, space and water heaters, process chillers, household appliances, televisions, lamps and
network standby. Implementing regulations estabisnimum mandatory requirements for energy efficiency and, if
relevant, for other environmental aspects such as noise, NOx emissions or durability. Implementing regulations are
revised regularly.

The Energy Labelling Directive has recently been revasetitransformed into a Regulation (EU/2017/1369)

providing consistent rules for setting prodspecific regulations on mandatory energy labels at théeiz). This

revision will result in product labels that after revision will again haveiga #cale {stead of A+++ to D), because

it has been shown that thé @ scale provides more of a motivation for consumers to buy the most efficient products.
Further revisions are envisioned when the market has transformed in such way that a large number ofthanerodu

in the A class. The new Framework Regulation will also introduce a mandatory product database by 1 January 201
which supports market surveillance and the provision of product data to inform consumers by electronic means, e.g
websites and apps. Emgy labels have to be displayed on products for sale in physical shops and online. Currently, 1
energy labelling regulations are in force, covering products such as household appliances, televisions, space and w
heaters, and lamps.

For products thatave ecedesign requirements as well as an energy label, both instruments are developed in the sar
policy process.

4.3.10 Impact of policies and measures on reduction of greenhouse gases

Table 46 contains information on the policies and meas(PdgVis) described in the sections abadmeluding their
impact on the reduction of greenhouse gases

The impact on greenhouse gases is determined by comgaeiigith Additional Measures variaot the NEV2017
projectiong(see Chapter 5 for more detaigith the situation where no policies changes are assumed after 2012. In
this way, the impact of the Energy Agreement of 2013, whitteisnain policyframework in the Netherlands, can

be taken into account. For the establishment of thi
the NEV2017 has been used.

In order to determine the impact of European regulations and other naititioeEds and measures adopted before

2013, the projections from 2012 were used as a reféfériger these European and national policies and measures,
the i mpact of changes after 2012 was det er miwitketde by
policy variant @AW thout the Energy Agreemento in th

The calculation of C@emission reductions of the renewable energy production incentive scheme (SDE+), the most
important renewable energy policy in the Netherlands, is bastt expected) production of renewable energy
from projects that were granted with a subsidy.

Some measures are mentioned more than once in table 4.1, such as tHeEEIATA. This is due to the fact that the
Energy Agreement from 2013 contains changgmébties and measures of already existing policies. The impact of
those (partial) changes have been attributed to the Energy Agreement. The effects of some PAMs within a sector,
cannot be singled out from other measures in that sector. This method matdsen in order to prevent double
counting of policies and measures within a sector. As a result, the effects of those measures are summed in one ro
for that sector in this table.

103 hitp://www.pbl.nl/sits/default/files/cms/publicaties/PBL_2012 Referentierargingrgieen-emissies2012 500278001.pdf

85



http://www.pbl.nl/sites/default/files/cms/publicaties/PBL_2012_Referentieraming-energie-en-emissies-2012_500278001.pdf

Name of mitigation action

Estimate of mitigation
impact in 2020 (not
cumulative, in Mton CO, eq.)

Estimate of cumulative
mitigation impact (period
20132020, Mton CG; eq.)

Total ETS nonETS | Total
Non Energy Agreement policies
Group of PAM's industry: VAMIL/MIA/EIA, 1.2 0.7 0.4 4.1
EcodesignETS, MEE, Long Term Agreements
(MJA3/MEE)
Group of PAM'stransport Fiscal policy on car 3.1 0.0 3.1 10.8
efficiency (BPM), green deals, fuel tax
Group PAM's built environment; VAMIL/MIA/EIA, 4.9 1.7 3.2 17.0
ETS, EPC
Groups PAM's agriculture; Agrocovenant, with vario| 0.9 0.4 0.5 1.6
sectors in horticulture and agricultures, incl. effects ©
fiscal measuregcodesign, sectoral emission trading
system and ETS in this sector
Smart metering 0.2 0.1 0.1 0.4
EcodesigrDirective 2.0 2.1 -0.1 7.0
EU CO2 emission standards for cars and light duty | 0.9 0.0 0.9 2.7
vehicles
Actions under the Energy Agreement 2013
Additional actions for private dwellings 0.9 0.3 0.6 2.3
Investment subsidies small renewable enaggtems | 0.0 -0.1 0.1 0.1
(ISDE)
Additional actions for social housing 0.3 -0.2 0.4 0.6
Subsidy scheme for energy saving measures and 0.0 0.0 0.0 0.0
renewable energy in sport accommodations (EDS)
minimum energy label "C" for utility buildings 0.2 0.1 0.1 0.2
Enhanced Energy Investment Allowance (EIA) 0.4 0.2 0.2 1.1
Enhanced Londerm Agreements (MEE) on Energy | 0.8 0.8 0.0 1.6
Efficiency with industrial enterprises that have to
participate in the EU ETS scheme
Enhanced Londg erm Agreements on Energy 0.1 0.1 0.1 0.3
Efficiency (LTA3/MJA3) (with industrial sectors and
some sectors in built environment and transport)
Maintaining the Environmental Protection Act in 0.6 04 0.2 1.2
industry and the built environment
Eco Driving Campaign, carpoolintire choice and 0.5 0.0 0.5 1.3
pressure; Truck of the Future
Renewable energy policies
SDE+ Subsidy scheme for renewable energy produg 14.9 11.6 3.3 45.7
(Stimulation of Sustainable Energy Production)
Decision Biofuels as renewable enefgytransport 3.0 0.0 3.0 9.0
Net metering 1.7 1.7 0.0 6.0
Non-CO, policies and measures
Reduction Program for neB0O, greenhouse gases 0.4 0.0 0.4 3.6
(ROB)
EU Fgases regulation 0.3 0.0 0.3 1.1
Legislation on manure management 0.1 0.0 0.1 0.7
Legislation on landfill and waste 1.3 0.0 1.3 4.6
Total 38.8 20.0 18.8 123.0

Table 46 - Impact of policies and measures on reduction of greenhouse gas emissionsan@@2032020
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4.3.11 Monitoring and evaluation of progress in climate chamgasures

The overall development of greenhouse gas emissions is being monitored through the emission sygéerory
(described irsection 2.3). Emissions under the BJS are being monitored through annual reporting in accordance
with EU ETS.Non-ETS emissions are reported annually to the European Commission, as regulated in Commission
Implementing Regulation (EU) No 749/2014. Starting in 2015 and every two years thereafter, all EU Member State:s
have to report to the European Commissitinformation on national policies and measures related to greenhouse
gas reductions by 15 March, in line with Regulation (EU) 525/2013.

Since 2014, an annual National Energy OutlddekY) has beempublished TheNEV describsthe development

observed from 2000p to the present, as well as expected developments up t¢s2@392016, up to 2035; see

Chapter 5). It covers physical indicators such as energy supply, energy demand and greenhouse gases emissions,
addition to economic indicators such as Econovidilue Added and energglated employment. The NEV aims to
provide a fact base for the societal debate on energy in the Nethenghidsprepared by a consortium consisting of

the Energy Research Centre of the Netherlands (ECN), the Netherlands Enmitadifssessment Agency (PBL),
Netherlands Statistics (CBS) and Netherlands Enterprise Agency (RVO.nl). The former two agencies are responsib
for projections, evaluative analyses and final editing, while the latter two provide information on realisesspaod
ongoing actions, within society at large as well as in policies and measures. Much of the information required by the
EU and UNFCCC is provided by this annual NEV, which is why this ré@paldng with the organisation procedures

and methods undging the NEV process is a cornerstone of the Dutch National System for projections and

reporting on policies and measures that was established in 2015 (see Section 5.5).

I n order to monitor the progress ofowhbdoSERBRaB ABase & in
agreed t Stappadainmgt Commi tteed comprising representat.
annually and are available for the years 2014, 2015 and 2016. The projections from the annual National Energy
Outlooks are used in these progress reports to track the progress on the main targets. Action is undertaken by parti
when progress is falling behind expectations. Based on the progress up to 2015 and 2016, new actions have been
added to the Energy Agreenten order to attain the energy savings and renewable energy targets f3f.2020

The Netherlands Environmental Assessment Agency (PB
biennial report on the current status and future trends whhittch environment in relation to government policies
and societal developments. The mioGedatingspace20t® publ i cat

Monitoring, reporting and verification of the ESD targets mainly takes place throughliméssion of the national

GHG inventories by Member States. The ESD and the MMR have introduced an annual compliance cycle requiring
review of Member Statesd greenhouse gas inventories
the peiod 2013 2020 (see also section 3.2.2).

4.3.12 Assessment of the economic and social conseguences of response measures

Foreign policy agenda

As Dutch support for climate action is part of development cooperation, both our bilateral and our mudfiilieoiziel
finance are characterised by a strong focus on poverty. Poorer people and communities are typically affected the m
by climate change, not only because they are often the most exposed but also because they have the least resourc
cope and ag# . To support mitigation, we focus on providing access to renewable energy and on halting
deforestation; to support adaptation, we focus on clisii@rt agriculture, integrated water resource management and
the provision of climateesilient WASH servies. Disaster risk reduction is an integral part of our programmes for
integrated water resource management, while it also receives support through Partners for Resilience. Gender is ar
important crosgutting issue, as climate action is the most effeatiien it builds on the capacities of both genders

and addresses the needs as well as the vulnerabilities of both.

104 http://www.energieakkoordser.nl/~/dlia/files/energieakkoord/publiciteit/voortgangsrapportaga5.ashx
page 60 anchttps://www.rvo.nl/onderwerpen/duurzaamdernemen/ip2020
195 hitp.//www. pbl.nl/sites/default/files/cms/publicaties/stfl1 6 balansvan-deleefomgeving2016-1838.pdf
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International financial support

Committed to scaling up its support for mitigation and adaptation activities in developing countriesthirdalNds

has continued to realise a yearyear increase in its climate finance after having delivered on its commitment of
FastStart Finance during 2001R012.Pu bl i ¢ cl i mat e finance amounted to U
2016. In addit o n , public finance from the Netherlands -in 2
relevant activities in developing countries. In 2016, mobilised privatafn c e amount ed to 0 17
detailed information we refer to chap 6.

Collaboration between authorities, businesses, knowledge institutes and civil society

Dutch public climate finance is first and foremost intended to assist the poorest communities and the poorest
countries. To address their needs, we work withu#titude of actors, including national, regional and local
authorities, multilateral organisations, Rgovernmental organisations, privaector organisations, farmers
organisgions, water boards, and so diese organisations all have their own preeego ensure that their activities
meet the needs of their target populations

Support for technologdevelopment and transfer forms an integral part of naatiyities related telimate change
mitigation and/or adaptatipencompassing both hardwarg@ment) and software (knelow, methods, and
practices)Both the private sector and several knowledge institutes are partners in providing this fupparber of
examples are presented in chapter 6

Market mechanisms

The flexible mechanisms under the Kyoto Protdciiternational Emissions Trading, Joint Implementation thied

Clean Development Mechanidnare all tools incorporated into the Protocol in order to share efforts aimed at
reducing greenhouse gases. Tigeialis to ensure that investments are made where the money has ef@cial to
reducegreenhouse gaswith a minimum impact on the world econonfiy.the first commitment period of the

Protocol, he Netherlands made use of each of the flexible meahahigacquiring emission credits from CDM and

JI projects across the world, mainly through investment programmes of the World Bank and regional development
banks (such as CAEY. Credits were also acquired through national banks (i.e. the Rabobank) amth thrender
carried out by RVO.nl. Acquiring activities started in the early 2080&e April 2011, the Netherlands h@sobeen
supporting the Worl d Bank 6 s(PMRRPuw attotakptedgé db p.2 niillom™®”. Tha r k e t
PMR will hdp countries to make use of the benefits and advantages of the carbon market. It promotes collective
innovation and piloting of markdtased instruments for GHG emissions reduction. In addition, the PMR provides a
platform for technical discussions abougtruments to spur innovation and support implementdiiaring the first
commitment period of the Kyoto Protocol, the Netherlands contradtetel of 33.2Mton in carbon credits from

CDM projects,17.1Mton from Jlprojects and 2.®iton from participaion in Carbon Funds (PCF)

Biofuel production

All biofuels on the market in Europe and the Netherlands must comply with the sustainability criteria laid theewvn
Renewable Energy Directive (2009/28/EC). Only sustainaiblieelsare allowed to be used for fulfilling the

blending target. Compliance with these criteria must be demonstrated through one of the adopted certification
system&® These certification systems are controlled by an independent audit. All biofuels prodiinzed in
Netherlands fulfil these requirements. The national policy aims to increase the production of iafnedffortto
achieve the target oEnewable energy sources accinmfor 10% of the energy use in the transport seaya2020

In 20186, this shre of renewable energy was *6More than 66% of the energy content is fradvanced biofuels.

The raw materialfor advanced biofuelare waste and residual materisigh as used frying fat. Most of the frying fat
is imported from other western Europeamuntries, Asia (China and Taiwan) and North America. The raw materials
of nonadvanced biofuels are mainly maize and wheat originating from Europe. The share of renewable electricity,
which also contributes to the 10% target, is still small (0.1% in 2016

106 https://www.rijksoverheid.nl/documenten/rapporten/2014/06/17/beleidsevatiediedevelopmenmechanisrcdm

17 https://www.thepmr.org/pmrimplements/1

18 hitpy/ec.europa.eu/energy/en/topics/renewalergy/biofuels/voluntargchemes

109 https://www.emissieautoriteit.nl/derwerpen/rapportagesicijfers-ev/documenten/publicatie/2017/06/30/totaalrappor 26
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Sustainability requirements for doing and largescale heat production

The sustainability requirements for-fiing and largescale heat production were changed in the SDE+ subsidy
programmesee Section 4.3) asfrom 1 January 2015 to ensurgigh level of sustainakity™*°.

The use of biomass that competes with food (or food production) for the production of bioenergy is prahibited
addition, organisati®shouldbe in possession of documentary evidence for all forest biomass showing foat¢the
management unit from which the wood is souricasbeen managed with a view to the lotgyrm conservation or
expansion of carbon stockdverall, these requirements can be considase¢ery stringent comparedgolicies in
other countries.

4.3.13 Domestic and regional programmes and/or legislative arrangements, as well as enforcement and administrati
procedures

Arrangements and procedures: European policy context

As an EU Member State, the Netherlands is also subject to EU climate policy and so it applies the EU Common anc
Coordinated Policies and Measures (CCPMs) relevant to climate changepdheassinclude Directive

2003/87/EC, which introduced the Europasgstem for C@emissions trading, and the Effort Sharing Decision
406/2009/ECAl so included are the European Council Deci si
emissionreduction target for the Kyoto Protocol aRdgulation(EU) No 525/2013n the Monitoring Mechanism,

which ensures that EU progress towards meeting the Kyoto target is assessed annually and that Member States pr
sufficient information to the European Commissiomrderto achieve this aim. Other CCPMsncerrnthe promotin

of renewable energy, thietroduction of biofuels for transpotthe stimulation of energy savingad the reduction of
methane (Cl) emissions from landfill waste sites.

Arrangements and procedures: national policy context

Environmental ManagementiA

Almost all national legislation on the environment is incorporated in the Environmental Management Act. This Act
sets out an integrated approach to environmental management in the Netherlands and provides a legal framework |
defining the roles of natiwl, provincial or regional, and municipal governmérits

The Act stipulates the tools to be used in environmental managenatunding:

1 environmental plandor instance, the national waste management plan that regulates municipal waste
collection, disposal of discarded equipment such as refrigerators and TVs, and permits for hazardous waste
shipment

1 environmental quality criteria for emissions and dischaugfeharmful substancesuch as greenhouse gases
and heavy metal$o air, water and sqil

1 environmental impact assessmemprerequisite for the construction of major infrastructure such as oll
refineries, nuclear power plants, chemical plants, raadaays, and oil and gas pipelines

1 environmental reportingvhich is directed at stimulating companies to madr production cleaner and
more environmentally friendly. Many companies, such as those involved in metal processing and chemical
production are required to publish an annual environmental repbe.Ministryl& W is responsible for
ensuring that the reporting requirements of the EU Pollutant Release and Transfer Register (PRTR) are met
Those companies and organisations required to prepanéegrated PRTR report on waste, air emissions
(greenhouse gases) and discharges into water sources are listed in Annex Il of the PRTR Reduddtiisn
published in the Official Journal of the European Union

1 The Human Environmeraind Transport Inspectorate is largely responsible for enstivdthe provisions of
the Environmental Management Act are enforced. Enforcement is also a task of the municipalities, the polic
and the justice system.

The Environmental Management Act tefore provides the legal basis for most environmental regulations that affect
emissions of greenhouse gases (for example, regarding waste prevention, landfill policy, amids€ions trading)..

The Act also provides the framework for enforcing commitsemdertaken in Lor§erm Agreements on energy
efficiency (see sectiof.3.9

10 https://english.rvo.nl/file/sdeustainabilig-requirementsso-firing-andlarge scaleheatproduction
11 https://www.government.nl/topics/environment/contents/ralegresponsibilitiesof-centralgovernment/environmentahanagemenact
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Chapter 18 of the Environmental Management Act regulates the enforcement of legal measures. It denotes which
authorities are responsible for enforcement and requires themgoatesofficials who are charged with monitoring
compliance. In the event of violations, authorities have several sanctions at their disposal. For example, they may
order that the situation is brought into compliance at the expense of the violator, anpexseiary penalty or

withdraw a licence. Another option is a criminal sanction. Public prosecutors may bring cases against offenders in t
criminal court, which could result in high financial penalties or even imprisonment (maximum of six years).

Environmental Permitting (General Provisions) Act

The Environmental Permitting (General Provisions) Act lays down the rules for grantingiaroA# Permit for

Physical Aspects. This Act enables members of the public and companies to use one trammspademe in order to

apply for permits to one competent authority for activities that have an impact on the physical environment. Large
companies, such as chemical plants, are required to obtain environmental permits that stipulate limits for the dische
of substances harmful to the environment.

Housing Act and BuildirgDecree

Energy performance requirements for new buildiagslaid down in the Buildings Decree pursuant to the Housing
Act. The Buildings Decree empowers municipal authorities to grant building permits. In the event of violations of
building permits, municipal authoritiesayhave recourse to administrative eéons based o8ection25 of the
Municipalities Act and to criminadanctions based @ection108 of the Housing Actn 2015, the stringency of
energy performance requirements in the Building Decree was increased (see S&6jion 4.

In March 2015the Dutch Senate approved new legislabamousing associations. Theokking Act came into effect
on 1 July 2015. It defines the core tasks of housing associatibityis to provide affordable housing to people on a
low income.The Housing Act makes a strict distinction between social activities and commercial activities. Housing
associations have to focus their future activities on Services of General Economic Interesa(8G&le to meet
thestrict conditiondmposedby the national governmeiain activities in the commercial sector (R&GEI).

Provisions to make arrangements and procedures publicly accessible

After adoption, all laws and underlying legislative arrangements in the Netherlands are published in onal of sever
official government bulletins and/or directly on tRational Systemvebsite as indicated in Sectidh3. The Freedom

of Information Act and the Environmental Management Act also provide for pubbisate informatiommn the
enforcement of environméad rules and regulationfs from22 December 2005, the Freedom of Information Aa$
beenextended with a provision for the reuse of official government information, in accordance wittivBire
2003/98/EC of the European Parliament and the EuropeamciCofil7 November 2003.

Since theNCB6, there have been rsignificantchanges to the provisiof@r making arrangements and procedures
publicly accessible.

4.3.14 Policies and measures in accordance with Article 2 of the Kyoto Protocol

Article 2 ofthe Kyoto Protocol asks to specifically address:
9 policies and measures to promote sustainable development.
1 the steps taken to promote and/or implement decisions by ICAO and IMO to limit or reduce associated
emissions.
1 how it strives to implement policiesid measures in such a way as to minimise adverse effects.
This information is provided in the following paragraph.

Promoting sustainable development

In September 201%he 17 Sustainable Development Goals (SDlégs)f the2030 Agenda for Sustainable
Developmentvereadopted by world leadees a UN SummitCountrieshave committed tend all forms of poverty,

fight inequalities and tackle climate change, while ensuring that no one is left bdaimglof the goals set, are

related to climate issuesh@& Netherlands is determined to implement the SDGs, and has submitted its first Voluntary
National Review to the UN High Level Political Forum in July 2017. One of the main observations is that a multi
stakeholder approach is key to the successful impletien of the SDGs.

112 https://rwsenvironment.eu/subjects/gengnalvisions0/all-one permit/
113 http://www.un.org/sustainabledevelopment/sustaindleleslopmentoals/
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The EU has also taken up the implementation of the SDGs. In November 2016, the European Commission launche
its Communication ANext Steps for a Sustainable Eur
comprehensive document, which inteigs and linkeconomic, social and environmental dimensions

Under the current Commission sustainable development is mainstreamed in keyuttinggprojects as well as in

sectoral policies and initiatives. In the past, an EU Sustainable Developnaagpivas launched in 2001, revised in
2006 and reviewed in 2009. Since 2010, sustainable development has been mainstreamed into the Europe 2020
strategy, confirmed by the current Commission and built around education and innovation ("smart"), low carbon
emissions, climate resilience and environmental impact ("sustainable") and job creation and poverty reduction
("inclusive").

The OECDhasreviewedthe Environmental Performance Policy of the Netherlands in 201 5péttial attention paid
to the themes gem growth, sustainable mobility management and waste and materials management. The main
conclusions of the OECD were:

- The Netherlands is a forerunner in environmental policy but has recently reined in ambitions.

- Environmental policy saw significastreamlining and modernising efforts

- Greening growth at a moderate pace with opportunities for moreffestive policies

- Dutch policies effective at promoting sustainability in mobility, but at a very high cost in some cases

- Astrong track record in wes management, with new challenges to transition to a circular economy

Green growtthas beemne of the priority themes for the Dutch Government. Jdwernment aims to strengthen the
competitiveness of the Netherlands while reducing the burden onwinerenent en the dependence on fossil energy.
Combining the innovative strength of industries, knowledge institutes and government is essential to achieve this
ambition.

In 2015the Dutchgovernmentsent its midterm evaluation report oiisieen Growthto parliament as a followup on

the 2013 policy paper. Consumer behaviour had not shown major changes, in spite of relatively high taxes on
environmental impact. Progress was recorded however on egféiggncy, sustainable procurement and inclusion

by private enterprise of social costs and returns.

Dutch Green Growtpolicy focuses on 8 areas: Climate, Energy, Water, Building, Fooehd&ed Economy, from

Waste to Resources and Mobility. It promotes the use of 4 instruments to achieve green growtisesofianarket
incentives, revision of laws and regulations, innovation and the government acting as a network partner. An
international approach and joint EU actions are essential to achieve the objectives and to secure a level internation:
playing field

In September 2016he Dutchgovernmensent its proposal for “A Circular Economy in the Netherldnd2050 to
parliament, followed in 2017 bv th&lational Agreement on

the Circular Econoniy- a letter of intemto develop transition agendasgethe with undersigned private enterprises,
trade unions, ngo’s, regional and local government.

Steps relating to greenhouse gas emissions from aviation and marine bunker fuels

In accordance with Article 2.2 of the Kyoto Protqdbk Netherlands is still committed to achievalgmitation or

reduction of greenhouse gas emissions not controlled by the Montreal Protocol from aviation and marine bunker fue
working through the International Civil Aviation Organisation (ICAO) amel international Maritime Organisation

(IMO) respectively.

ICAO

The Netherlands is fully committed and involved in the challenges caused by climate changis aratking

towards resourcefficient, competitive and sustainable aviatidncomprehensivapproach is considered the best

way to reduce aviation emissiQasd a number of policy initiativeelated tosustainability and climate change are

key in Dutch civil aviation policy. Measures apply to all of the four pillars of the sol |-m@lldrsd 4 at egy 6 f
sustainable aviatigomprising innovative technology, Air Traffic Managem&ATM) measures, markdétased
measures anihe useof sustainable biofuels.

With respect to an international sector such as aviatieri\Netherlands prefers aghl system for C@reduction At
the 39" ICAO Assemblee in 2016, the proposed Carbon Offset and Reduction System for International Aviation
(CORSIA) was adopted and agreed to be further developed for implementation aiming at a first phase’starting 1
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January 2021. At European level, the debate will start somewhere in 2018 about the way CORSIA will be
implemented in Europe.

The Netherlands has been involved in the development and implementation of various measures such as the EU E
and Single Europ@aSky in ATM.

EU ETS

The EUEnvironmentCouncil decidedo includeaviation in the EU ETS Directi008/101/EC) in Decemb@008
starting from2012. All Dutch airlines complied with the directive and the associated obligatiom®nitoring,

reporting and verification. In the light die developments within ICA®egardinga global reduction system, the EU
decidedn 2013to atemporaryderogatiorfrom the ETS directivéor aviation Thisderogation meant thatl flights

between the EU and third countrieguld be temporarily exempt from complianag&h the monitoring, reporting and
verification obligatios associated with the EU ETS. For all inEd) flights, the ETS applid unchangedThis
derogation is -theicd@omckdmown na 04yt apme EU dethecd eodt kaddn pao |
until 31 December 2023, so after the start of CORSIA. This will allow time for a falfpdecision on the eo

existence of CORSIA and EU ETS for international aviation.

Air traffic management

The Netherlands is strongly committed to the ICAO environmental and sustainabilityay@aidraffic management.
For the larger part, this is organised in a joint European éftbet Single Europearsky (SES)i, whichis expected

to have a potentialedudion of CO, emissionf up to 10% by 2020. Examples of measures in this project are the
simplification and optimisation of the airspace and procedures for ita\steategyhas beeaid down in the Dutch
Airspace \fsion, accompanied by performancebased navigation roadmap aataeronautical information
management roadmap. Implementation over the next years will ensure arsegptiow of air traffic, which will
contribute to the internationally agreed sustailitgtioals.

The Netherlands is involved in the deployment of sustairt@bfaelsfor aviationboth at the European and national
level. Through initiatives of one of the national air cagi@ndrelevant stakeholders (including supplier, airport and
producer),the Netherlandaims to beat the forefront of thémplementatiorof bio-kerogne. With essential elements
for a biokerosne infrastructure alreadg existencethe Netherlands is working @nstructural supply by therther
development of a biierosene marketmakingpublic/private arrangements securéts commitment and future
involvementand has nationally implemented the EU Renewable Energy Directive in such manner that aviation
biofuels can contribute directly to the Renewable Energy Goals.

IMO

According to decisions of the Marine Environment Protection Committee (MERCIMO focugs on developing
technical, operational and markedsed measures for reducing &issions from shipping. At its B2neeting the
MEPC decided on the Energy Efficiency Design Index (EEDI) for new ships and the Ship Energy Efficiency
Management Plan (SBEP) for all ships which will bein force as of this year. For its deliberations on these matters,
the Committee makes use of the Second IMO Study on GHG emissions from ships, which estimated emissions of
carbon dioxide (C¢) from international shippingased oractivity data and international fuel statistics. The resulting
consensus estimate for 2007 was that 8@issions from international shipping amounts to 843 million tonnes, or
2.7% of global C@emissionsompared to the 1.8% estimate in the 2000I8tudy.In the absence of future
regulations on C@emissions from ship# the base scenartbeseemissions were predicted to increase by a factor of
2.4 to0 3.0 by 2050. MEPC has agreed on a GHG Update Study that will become available in 2014.

In Jure 2013the European Commission presented a strategy for the inclusion in its climate policy of measures to
reduce the maritime GHG emissigoensisting of a stepy-step approacthat startaith a proposal fothe

monitoring, reporting and verificatiqiMRV) of maritime CQ emissions, followed by setting the emissions targets
and the development of markedsed measures. The first step, MRV, is under discussion between the EU member
states and the European Commission.

Nationally, the Netherlands is monitoring a voluntary agreement between ship owners, ship operators, the logistic
sector, hydraulic engineers, the shipbuilding industry, antihestry of Infrastructure and the Environment
concerninghereduction of GHG emissioris/ the maritime sector.

In 2016, the IMO approved a Data Collection System (DCS) for fuel consumption. Since then, it has been developir
a reduction strategy for GHG (Gof which the draft version is to be prepared by April 2018 and the formal

92



ratification will take place in 2023. Among other things, this strategy will comprise reduction targets and measures,
focusing on shorterm measures for quick fixes. The strategy will conform to the principles defined in the Paris
temperature goals of ‘well beld?2 degrees Celsius' and 'pursuing efforts for 1.5 degrees Celsius'. As a result, the
international shipping industry will be making an important and measured contribution to combating global warming
The alignment process to integrate the MRV Regulatibmthe IMO system began last summer and will take
approximately two years.

4.3.15 Minimising adverse effects

The Kyoto Protocoand the Paris Agreement weaglopted in pursuit of the ultimate objective of the Convention, and
hence its full implementean by the Netherlands is intended to contribute to preventing dangerous anthropogenic
interference with the climate system. Ambitious mitigation goals are necessary to ascertain a future for all countries
In striving to develop policies and measureesttuce greenhouse gas emissipastiessubscribed tohe Kyoto
Protocoland the Paris Agreemesitould implement those policies and measures in ahetyninimises angdverse
effects, including the adverse effects of climate change, effects on international trade, and social, environmental an
economic impacts on othparties, especiallthedeveloping countryarties identified in article 4, paragraphs 8 and 9

of theConvention.

Adverse impacts on developing countries are redudbe @flobal temperature increase is limited to 2 degrees
Celsius, if dependence on fossil fuels decreases, aeddéiopedparties are able to develop lesarbon energy
systems and redudessil fuel consumptior-urthermore, developing countries, especially the poorest and most
vulnerable, need assistance to realize adavibon development path and to adapt to unavoidable climate change.

The Netherlands has decided to integrate development and climate action budgets, policies and activities for
maximum impact and best results, especially for the poorest and most vulnerable. Committed to supporting
developing countries in their climate axtj we have been scaling up our climate finakdkile public climate

finance amonted in 2013 to EUR 286 million, it reachE&/R 395 millionin 2014 EUR 416 million in 2015 and

EUR 472 million in 2016 In addition, in 2015 the Netherlands mobilised EXB=illion private finance in 2015 and
EUR 171 million in 2016We have provided support to multilateral climate funds such as the Least Developed
Countries Fund, the Green Climate Fund, the GEF and the Scaling up Renewable Energy Program of the Strategic
Climate Fund, one of the Climate Investment Funds. Furthermore, we focus our support on access to renewable
energy halting deforestatigrclimatesmart agriculture, integrated water resource management and the provision of
climate resilientvater and satation WASH) services. Disaster risk reduction is an integral part of our integrated
water resource management programmes and furthermore receives support through Partners for Resilience. Gend
an important crossutting issue, aslimate action is mst effective when it builds on the capacities of both genders

and addresses both their needs and vulnerabil@iespter 7 of this report contains more detailed information.

To promote Policy Coherence foefelopment, the Netherlands has adopteddaion Plan One of its focus areas is
climate change. In addition to integrating climate action into development cooperation, and increasing support for
climate change adaptation and mitigation in developing countries, we have taken a number of otiseMéetho

longer provide public support, including export credits, to-fioadl power plants. In the International Financial
Institutions we advocate more investments in renewable energy and support investments in fossil fuels only in
exceptional circumances where no realistic alternatives are available. In climate funds such as the Green Climate
Fund and the Climate Investment Funds we seek to ensure that funding benefits the poor. To halt deforestation in
highly relevant supply chains such as timisery and palm oil, the Netherlands has initiated and promoted the
Amsterdam Declaration¥he two Declaratiorishne on stopping deforestation and one on sustainable patvecs
launched on December 7th 2015 with the intention of achieving fully sustaanablieforestaticfree agre

commodity supply chains in Europe by 2020. To date, in addition to the Netherlands, Denmark, Germany, Norway,
the United Kingdom and France have signed. The Declarations are intended to stimulate private sector commitmen
and pogress on agricultural commaodities associated with deforestation (such as palm oil, soy and cocoa) for which
Europe has a significant market share. By expanding market demand for sustainable commodities in the signatory
European countries, the Declarasaim to incentivize sustainable production in producer countries.

The Netherlands also strives to accelerate the transition to renewable energy worldwide. The Netherlands
founding member of the International Renewable Energy Agency (IRENA), an mengeental
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organization that supports countries in their transition to a sustainable energy future. Through the Energy
Sector Management Assistance Program (ESMAP) of the World Bank and the Friends of Fossil Fuel
subsidy reform, the Netherlands supportsntdes (mostly) in the MENA region to reform fossil fuel
subsidies while maintaining social safety nets.

In the COPs,mportant focus areder the Netherlandare attention for adaptation action, the involvement of non
state actors in climate actionaisparency and gender equality.

The flexible mechanisms under the Protdcél) Emissions Trading (i.e. the European Union Emissions Trading
Scheme EU ETS), (2) Joint Implementation and3[@an Developmerit are all tools incorporated into the Protocol

in order to share effor@mmed areducing greenhouse gases, ensuring that investiai@made where the money has
optimal greenhouse gasducing effectsandthus ensuring minimumimpact on the world economy. The

Netherlands has made use of eacthefflexible mechanisms, ass explaine@arlier in this chapter (par. 4.3.4).

has also signed MoUggardingCDM projects with several countries worldwidée Netherlands is supporting the
Wor | d @Parimdeship for Market Readinéss  wwilli helgcountries usthe carbon market. The PMR will
promote new market instruments as well as adjustments or expansion of the CDM.

To buy carbon credits under the Clean Development Mechatiisrdutch Ministry of Infrastructure p e n t a 1
million betweer2005 and 2008 and for the period 209 1 2 0 1 3 Bhe Blinigty df Econonmic. Affairs
purchasdcarboncrdi t s under Joi nt Imilipgnlbetvmeen200a and 2008 arfiddor thelperibd3 , 4
20092012 0 109,11 million.

In total, theNetherlands contracted 33.2 million tonnes of carbon credits from-@jdcts, 17.1 million tonnes
from Jkprojects, 3 million tonnes of carbon credits from Latvia (Green Investment Scheme) and 2.2 million tonnes
from participation in Carbon Funds (PCR)arder to realise its obligations under the Kyoto Protocol.

Monitoring Policies and Measures

All activities that support climate action in developing countries are monitored on an ongoing basis through the
financial and progress reports submitted byitl@ementing agencies. In many cases, activities are evaluated mid
term and after completion. This helps to redirect activities when needed. Furthermore, the Policy and Evaluations
Department of the Ministry of Foreign Affairs regularly carries out thenapact evaluations and policy reviews.

An example is the evaluation of the Dutch contribution to renewable energy and development over the period 2004
2014 Lessons learned from evaluations help to improve policies and their operationalisation.

The Ministry of Foreign Affairs reports on an annual basis to Parliament on the climate finance that the Netherlands
provides to developing countries and on the results of development cooperation, including climateatiaoment
alsoreceives anrmual repa on thePolicy Coherence foDevelopmentfforts of the Netherlands

Information onDutchdevelopment andlimateactivitiesis furthermoremade transparent througe International
Aid Transparency Initiative (IATI).

Minimising adverse effectegarding biofuels production

All biofuels on the market in Europe and the Netherlands must be in compliance with the sustainability criteria laid
downby the Renewable Energy Directive (2009/28/EG). Only if the biofuels are sustainable, they are allbgved t
used for fulfilling the blending target. Compliance with these criteria mudetm®nstratethroughone of the

adopted certification systems. These certification systems are controlled by an independent audit. All biofuels
produced in the Netherlanfldfil these requirements.

4.4 (C) Policies and measures no longer in place

The following policies have been repealed or have expired gie&econdiennial Reporand the Sixth

Netherlands National Communication

1 The MEP and earlier SDE schemes have been replaced by the megHamiste SDE+ scheme. There are still
payments taking place for projects with an MEP or earlier SDE grant, as subsidies in the SDE typically run for 1

114 hitps:/erbs.nl/wpcontent/uploads/RenewakdmergyPolicy-reviewon-the-Dutch-contributionto-renewableenergyand-developmen004-2014 Summary
report.pdf
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to 15 years. Support for CHP undke SDE/SDE+ scheme was repealed in 2010, as the government prefers
generic measures overefinancial or fiscal favouring of specificmaturei technologies such as CHP

1 The Benchmarking Covenant has been replaced by a newTengAgreement on energfficiency for ETS
companiegLEE Covenant, seSection 43.4).

All these changes have been further explained in the previous sections.
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5 PROJECTIAONNDS THE TOTALS EOHFBQIL | Cl EASS UNRNES M

5.1 Introduction

The pevious National Communications)t& descrbed the projections made in 20580 known as the

Geactualiseerde Referentieraming (Verdonk and Wetzels, 201e projections in thislational Communications

7, as well as those in the Third Biennial Report e b ased on tEwmee rrgeyp oQutt |fioNoakt i200nle
Hammingh, 2017) .

Section 5.2 presents the main results for greenhouse gases for the years 2020 and 2030. Emission projections for
pollutants are described in Section 5.3, while Section 5.4 is dedicated to theatggesglts and the uncertainty and
sensitivity analyses. The methodologies and assumptions underlying the projections are described in more detail
within Section 5.5.

5.2 (A) Projections

Scenario used and major changes relative to the preyimsgous Natinal Communications

The projections described in this chapter are based on the National Energy Outlook 2017 (NEV 2017), which
describes the most plausible developments based on the available information about prices, markets, technology al
policies.Comparedot he O Geactuali seerde Referentieraming 2012
Communicationsthe present scenarios have taken into account, for example, the policies and measures of the Ener
Agreement for Sustainable Growth of 2013 regay energy policies up to the 262023 period (SER

Energieakkoord) and the implementation of the 2006 IPCC Guidelines (e.g. GWPs according fthaRNBY 2017

has incorporated new insights into economic and demographic developments, sectoral dets|épssit fuel

prices, and CO2 prices and policies. New insights into exogenous modelling assumptions were taken into account
to May 2017, using official national statistics mostly from Statistics Netherlands {CB&J the Pollutant Release

and Tranter Register of RIVM'®where available. This approach means that the base year for most modelling
parameters is 2015 or where possible 2016. Data on greenhouse gas emissions are in line with 2006 IPCC guidelir
Assumptions on policies are also taken atoount up to May 2017. New insights after May 2017, such as recent
policy developments and statistics, have been updated where relevant up to August 2017 but have not been
incorporated in the modelling. Statistics of greenhouse gas emissions for tB@3@are still provisional. The

National Energy Outlook now also projects the emission levels of greenhouse gases up to 2035 (instead of 2030).
Emission levels of air pollutants were an integral part of the National Energy Outlook 2015. In the NEV 2017,
however, air pollutants were not included. An update to the emission levels of air pollutants in the NEV 2015
scenarios has been published in a separate report by the Netherlands Environmental Assessment Agéhcy (PBL)
Where relevant, the results of this apelare included in the preséNt7

In the NEV, an uncertainty analysis is included that takes into account uncertainties concerning economic
development as well as energy and CO2 prices and policies. Uncertainties with regard to weather influsstces are
included.

The projectionsdistinguish two different policy variants which are based on the underlying principles of Dutch and
European policy, including the measures from the Energy Agregsemisection 8.2). They also contain measures
madebinding by market participants, public organisations and other government bodies on ot béfyr2015

Variant AW th Existing Measureso (WEM)
This variant encompasses currently implemented and adopted policies and mesaorasl May 20174t includes
measuresghat are sufficiently concrete and have been made binding, such as the European Emissions Trading Syste

115 NC-5

116 www.ecn.nl/docs/library#port/2012/e12039.pdf

17 https://www.cbs.nl/emgb

18 http://emissieregistratie.nl/erpubliek/bumper.en.aspx

119 http://www. pbl.nl/sites/default/files/cms/publicaties/itil1 Zemissieramingetuchtverontreinigede stoffennederlanerapportage?01 72946 . pdf
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(ETS), subsidies for renewable energy, the abolition of the milk quotthammdncrete and binding measurehef
Energy Agreement.

Variant AW th Additional Measureso (WAM)

In addition to all measures from the WEM variant, this variant also encompasses planned policies andwiéetsures
have been published but not yet officially implemented by N2& 7. Neverthelessthey were specifienough to
incorporate in the calculation®r examplethe European C@norms for cars as from 2025, stringent energy
performance requirements for existing offices and the intensification of several measlueeSriargy Agreemeni
complete list of plicies and measures that are included in the projections, either as implemented or as planned, is
published separately from the NEV 2017 report it&&lf

A variant AWi thout Measureso is not incl umhwdlreadpn t he
been implemented in the Netherlands from the early 1990s onwards. Since then, policies have been elaborated (su
as subsidy schemes for sustainable energy production and energy efficiency policies), discontinued (such as the
Benchmarking Coveant) or newly created, both nationally (such as the Energy Agreement agreed in 2013) or as a
result of European policies (such as ETS and Ecodesign) and their revisions. Many policies-aextmadsbut

each sector also has its specific policiessHituation has resulted in a complex framework of policies and measures,
making the construction of a variant AW thout Measu
well as a highly theoretical and unrealistic.

Theimpactof(grops of ) PAM6s on the reduction of greenhous:¢
assumes no policy changes after 2012 (see section 4.10 for more details). This section presents the integrated
projection resultsifmgr Melsuvy &@sidcamating MW tih Rxidst i ona

5.3 Projection results

5.3.1 General trends

National greenhouse gas emissions have fallen since 1990

The ptal greenhouse gas emissions fell by 11% between 1990 a6dfizdi 219 to 97 Mton of CO, equivalents
(seeFigure 5.1). This decrease has been achiev&dly through a sharp fall imon-CO, greenhousegas emissions

after 1995due to reductiomeasures takent he A ROBO pr o gr a mmmissiors maecasedhadtgrt e r
1990 but peaked 2010 at 183 Mton. In the years after 20C@, emissiongdecreased mainly due to lower

emissions from the industry and from buildings, although they tend to fluctuate from year to year (partly due to colds
and milder winters as well as varying economitvit@s). In 2016, C@emissionsvere 3% higher than in 19%hd 1

Mton higher than in 2013t is expected, however, that the structural trend of futureed@ssions will fall as a result

of the trend towards decarbonisation of the energy system.

National greenhouse gas emissions will continue to fall until 2020

Based on existing policy (the AW th Exi st i expectbtem s ur
fall to 171 Mton Mton of CO, equivalentdy 2020 with an uncertainty rangd 163 181 Mton CQ eq Thisfigureis

a decrease of almo28% from 1990 levels (sdéigure 5.1).

When the intended policy is taken i nto aeniissionavilfall t he
to 170 Mton of CO; equivalents by 202 hisfigureis a decrease afiore than 2% from 1990 levels. There is a

higher proportion of renewable energy in this policy variant and more energysiavingldings. However, the
reductionby 2020 in the WAM variant islmost 26 below the levebf reduction imposed by the courts on hatch
State(whichis 25% below 1990 level€}.

Nevertheless, with the projected emissitors2020in boththe WEM andthe WAM variant, the Netherlands would
comfortably meet its 2020 European target for reducing greenhouse gases.

120 hitp://www. pbl.nl/sites/default/files/cms/data/p01 nationaleenegieverkennineR01 Zoverzicht%20beleidsvarianten.ods
21 The legal process is not yet finalised; beps://www.rijksoverheid.nl/onderwerpen/klimaatveranderirigishtrechtszaak
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In the European context, the Netherlands only has a national emissions target for greenhouse gases that are not
regulated by the European Emissions Tradinde3yETS seeChapter 3. This target relates to cumulative (ron

ETS) emissions in the period 202820 and is set at 3Mton CO, equivalents. AnnualonETS emissions will
decrease in the variant AW th Exi sWiitrhg AMeda stu roensad (Mk
(WAM) from 109 Mton CQequivalents in 2013 to 100 Mton 2020 (sed-igure 5.2).Compared to the target 02D

Mton CO, equivalentsallowed for cumulativemissions, it is expected that actual emissions will amount to 798 Mton
CO; eq (with existing and additional measures) or 801 Mton €&with existing measures only). These levels are
decreasing due to lower emissions from buildings and horticulture (less use of gas), lower fuel consumption by
transport and further decreasesbrrCO, emissions (such as from landfills). As a result, the Netherlands will meet
this target by a comfortable margin. In June 2015,
cancelled and will consequently not be carried over t@p¢ned after 2020.

In the same period (201.2020), the emissions under EU ETS will decrease from 87 Mton in 2013 to 76 Mton by
2020 (both the WEM and the WAM variant) due to the falling consumption of coal and gas in the energy sector and
the industry.

Emissions of greenhouse gases are projected to decrease faitdre2020

If the WEM variant is followed, the emissions of greenhouse gaseRuttier decrease ta56Mtonof CO,

equivalentdy 2030 Thisfigureis almost30% lower than in 199(Emissionsn both ETS and ne&TS sectors will
decline. In ETS sectors, this decrease is mainly due to the falling consumption of coal and gas as well as the increa
production of power and heat using renewable energy. FEA@sectors, théecreasén emissimsbetween 2020

and 2030 will mainly be due the decline oEnergy consumption in buildingsidgreenhouse horticultur®lonETS
emissions from vehicles and industrial sectors are expected to remain more or lessistabss missions ohon

CO, greerouse gases will also decrease further.

The WAM variant will lead to a slightly lower energy consumption in the built environment and in traAspart.

result of thisscenariogreenhouse gas emissions will fall byaatditional 25 Mton to 154 Mton CO, equivalents.
Thisfigureis almost 3% lower than in 1990.

GHG emissions Mton CO2 eq

3-:|-:|

990 '9_'-']5 2000 2005 2010 2015 2020 2025 ZCI3<I
No-CO; emissions other sectors CO; emissions transport
Mo-CO, emissions agriculture (excl CHP) = CO; emissions agriculture

» C0O; emissions built environment - CO; emissions industry and

ENErgy conversion sector
-- Total

Figure 5.1 Historical emissions and projectiofigr greenhouse gases per gg890 2030,in Mton CO, eq
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Figure 5.2: Historical emissions and projections (€9li6/noRETS), 19902030, in Mton CQ eq

5.3.2 Energy and industry (C

CO, emissions from energy and the industry encompass emissions from power and heat production by the utility an
industrial sectors as well as from industrial remergy processeBy contrast, C@emissions from buildings and
horticulture are excluded and described in the sections below. The emissions from this energy and industry sector ¢
largely covered by the European Emission Trading System (for more thanl8(ditant meases for these sectors

are theSustainablé&nergy Productiosubsidy Schemehe 2013 Energy Agreement (which included the closure of
coakHired power plants)..ong-Term Agreements on Energy Efficien@yTA and /LEE)and the Energy Investment
Allowance scheme (EIA).

Emissiondrom energy and the industry increagemm 98 Mton in 2000 to101Mton in 2016 (according to

provisional data)This growth is mainly due to developments in the energy sector, where thecosé fof power
production has been increasing. However, this figure is expected to fall again due to the closwiired qmater

plants in the coming years and the increase of power production from renewable soufiggrésBeh and figure

5.3b). In addition, the capacity to interconnect with neighbouring countries (such as Germany) is increasing, which
improves the exchange of renewable power between countries. This development also contributes to a reduced ne
for conventional power productioAfter 2023, the Netherlands is expected to become a net exporter of elecBicity.
2025, more than half of the power production is expected to come from renewable sources. This figure may increas
to two thirdsby 2030, em though it is assumed that no n8®E+ subsidies will be granted in future for the co
combustion of biomass in power plants. L&issions from power production are expected to fall from 69 Mton CO

in 2016 to 51 Mton Ceby 2020 (both WEM and WAM). Due to the increasing production afweible energy, most
notably from wind and solar, emissions are expected to decline further to 43 Midny 080 (both WEM and

WAM).
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Figure 5.&uand figure 53b: Historical and projected power production by myesource (NEV 2017), 2002030 in TWh

The energy demand from industrial sectors decreased sharply after 2008 due to the economic crisis and never retu
to that level. It is expected that the demand will increase slightly from 1,088 PJ in 2016 to 1,098 PJ (WEM) or 1,091
PJ (WAM) by 20267 This slight increase is the result of economic growth balanced by improvements in energy
efficiency. In the WAM scenario, additional energy savings are expected as the result of the intensification of the
Energy Agreement. On the one hand, the prodaafgower and heat by industrial CHP has been declining since
2010 and is expected to decline further due to unprofitable market circumstances. On the other hand, the use of

122 These figureinclude the final energy demand for power, heat and raw materials.
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biomass for heat and steam production is increasing. As a consequence ofublegpedmts, Ceemissions from
the industry are expected to remain stable at around 31 MtebGth WEM and WAM) in the coming decade.

Combined C@emissions from the energy and industry sectors are expected to decline to 82 Mton (WEM) or 81 Mto
(WAM) by 2020 (see Figure 5.4), decreasing further to 74 Mtonk@Q030.
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Figure 5.4: Historical emissions and projections for, @@m energy and industry, 1962030, in Mton

5.3.3  Built environment (CQ)

The CQ emissions from the built environment encompass the emissions from dwellings and utility buildings in the
services sector (such as offices, schanisl so ohbut exclude emissions from buildings in industrial and agricultural
sectors (which are accountfet in those sectors). G@missions arise from the use of natural gas for spatial heating,
cooking and tap water. The G@missions in the built environment decredsom 29Mton CO, in 1990 to 24.5

Mton CGO, in 2016, despita 13% increasin the numbepf householdsluring the perio@000 2016 anda 25%

increase in th#loor area of utitty buildings. Thisdevelopmentis the result of increased insulating measures and the
growinguse of highlyefficient boilers. It is expected that G@missions willdecrease further as a result of declining
gas use in the coming decade. With existing measures, theni€sions are projected to &®und22 Mton CO; in

2020 and 1Mton CO, in 2030 (sed-igure 55). With additional measurethe projected emissions areughly 1

Mton CO, lower. The developments for dwellings and utility buildings are described below.
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Figure 55: Historical emissions and projections for @@om buildings 2000 203Q in Mton CO,

Homes

The average gas consumption per hditssl with gas central heating fell from approximately 2,150

Nm?®in 1995 to approximately 1,300 Nrim 2015 due to energyaving measures in existing and new homes. It is
expected that this figure will fall to 1,150 Nimy 2020 and to 1,050 Nty 2030, evenhough the number of
households will be growing by 8% between 2016 and 2030. The cterprtements foanenergy performance
certificate(EPC) for new homes and the current requirements for energy effieredoynestic appliances and
lighting under the EU Ecodesign Directive are included in the WEM vatiiirg.situation results in new homes that
are nearly energy neutral from 2020 onwards. Such houses use virtually no natural gas. Account has also feen tak
measurefrom the Energy Agreement, such as dlhneingementaimed at domestic consumers andrémgovation of
social dwellingsThis developmentvill reduce emissions1 homes from T Mton in 2015 to a projected 3 Mtonin
2020 ando 13 Mton in 2030.
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In addition, the intended policy (WAM variant) also takes accoutiteohew covenant to stimulate energy savings by
households and of the additional agreements with the social housing sector to realise an average energy label B fol
social dwellingsThesemeasures will reduce emissidmg an additional 1 Mton CO

Services

While the building stock in the services sector almost doubled between 1980 and 2010, there has been a marked
decrease in new buildirafter2010as a result athe economic recessi@neatinga surplus of office and retalil
premisesThat situation has been a temporsigwdown as floor area is increasing again, albeit at a lower Jdds.
developmenis related to expected demographic trends: an ageing poputasimaller population of professionals
and fewer students in education. Trends such as online shopping/onkeivwg methods fiHet Nieuwe Werked) and
senior citizens staying in their own homes for longer are also playing a role in the decreasing neeel. fdaspacy
levelsremain relatively high despite the economic recovatyhe beginning of 2015, over 17% of office space and
over 9% of retail space was emptypart of this surplus comprisesadily marketableffices. Another part consists
of buildings that have fallen into disuse due to obsolescentt&taresituatedn areas with poor prospects
(contracting regions).

Since 200, emissions in the services sector have stabilised at a8ddtmh (2015 level). In the services sector, the
current rguirements for energy performarioenew buildingsthe current requirementsr energy consumption under
the EU Ecodesign Directiy¢he subsidies for renewable energy (ISDE, sports facilities) and a stricter control of
energy requirements under the Enmimental Protection Acire included in the WEM varianthis set of
requirementsvill reduce emissions to a projectéd/iton in 2020 ando 6 Mton in 2030.

The WAM scenario includes a stricter contobthe energysaving requirements from the Environmbed

Management Acffor all branches and a minimum energy label C for existing offices by 2023. In adtfie@nergy
performancef new buildingds required to balmost energyeutral(for normal buildings by the end of 2020, for the
central governma by the end of 2018 hisdevelopmenwill reduce emissions to a projectédiiton in 2020 ando

5 Mtonin 2030.

5.3.4 Transport (CQ

Between 2000 and 20, emissions from traffic and transport in the Netherlands rose fravt@Yto 39 Mton CQ.

This increase was mainly due to the growth in traffic on the roads. Goods transport and its associated emissions
decreased in 2009 and 2010 due to the economic recessilmwing an increase in 2011, emissions fell again in
2012, 2013 and 2014, partlyelto weaker growth in traffic, a more economical vehicle fleet under the influence of
the European standards for £4hd tax incentives to bod&tel econony in vehicles.In recent years, emissions have
remained more or less stable due to economic growth.

In 2012, the maximum speed limit on motorways was raised from 100 km/h or 120 km/h to 130 kima$eon

stretches where this increase was deemed acceptable in terms of safety, noise, nature and air quality. If 130 km/h i
possible the whole day, amymic speed limit applies to part of the day. Based on amtxassessmentjst

expected that this action lesith anannualincrease in C@emissions of about 0.4 >,

It is expected that the demand for transport (of both goods and persons) continues to increase as a result of further
economic growthln the WEM variantalthoughenergy consumption in the sector woblestable until 2020,

emissions are projected to falkitherto 33 Mtonin 2020due toa growing share of biofuelnd an increase of electric

or semielectric vehiclesBy 2030, the emissions are projected to liageeased slightlyo 35 Mton as a result of the
increasing demand for transport (of both deand persons)

In the WAM scenario, the decrease in £&issions is relative to energy consumption, also after 2020. This fact is
mainly due to a higher share of electric passenger vehicles that is driven by Europstan@&ds and fiscal

policies.In public transport, the share of electric buses is also expected to increase from 2025 due to the ambition o
governments to deploy new buses in public transport that have zero emilsstbeSNVAM variant, emissions are
projected to fall t®82 Mtonin 2020 andemain stable afterwards

123 hitps://zoek.officielebekendmakingen.nl/Hldg2118.pdf
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Figure 56: Historical emissions and projections for CO2 fraransport 1990 2030,in Mton

5.3.5  Agriculture (CQ)

In terms of energy consumption, the agricwdtsector can be divided into two parts: greenhouse horticulture and
other agriculture, with the latter covering arable farming and intensive livestock farming. The majority of energy
consumption in agriculture sausedy greenhouse horticulture, mainly foeating greenhouses and for lightitam
grow and develop plants.

Since 2010,He area being cultivated under glhss been decreasing. 2016, the areavas 2% less than in 2000.
The number of companies involved fell B§%6 in that period due tanincrease in scale and clusteri@jven the
improved economic circumstances, it is expected that the declinearethdeing cultivated under gldsss ended.
The uncertainties about this development are substamtigkver. It is assumed that the anethremain stable after
2020 at around 9,390 ha (1% above 20D&kpite theecentdecreas in thearea being cultivated under gladse

total production in greenhouse horticulture continues to increase due to intensification and optimisatiormtiécultiv
The shift over the last few years frdhe cultivation of cut flowers and flowering plants in greenhouses to vegetables
is also expected to continue in future.

In line with the area, the total energy consumption has been falling since 2010. Jth20disergy consumption level

was 17% below 2010 levels. For the coming years, a small increase in consumption is expected as a result of a sm
increase in area. However, as the area will remain stable after 2020, energy consumption is expedtethay thlle

to improved energy efficiency and innovative greenhouses. By 2020, consumption will be about 27% below 2010
levels and continue to fall to more than 50% by 2030.

Combined heat and power systems (CHP) and boilers currently providegbstpart of the necessary heat; the,CO
releasedy burning natural gas can then be used fop 8@@plementation in greenhouski®wever, the use of CHP is
declining due to unfavourable market conditions (high gas prices relative to electricity prices)angmol expected

to change in the near future. The installed capacity in 2015 was 3,000 MW, which is expected to decline to 1,000 M
by 2030. In recent years, the production of renewable energy using biomass boilers and geothermal sources has
increased t@% in 2015. It is expected that this share will increase further to 12% by 2020 and to more than 25% by
2030.

CO, emissions in agriculture have been falling from almost 9 Mton in 8T Mton in 2015, following the trends
of declining cultivation areand energy consumption. After a short increase to around 8 Mton in 2016 and 2017,
emissions in both policy variants (WEM and WAM) are expected to fall to 6.6 Mton by 2020 and to 4.5 Mton by
2030.
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Figure 57: Historical emissions and projections for G@om agriculture 1990 2030,in Mton

5.3.6 _Agriculture (norC0O2)

Non-CGO, emissions from agriculture come from the following sources:
1 methane (Chk) emissions from enteric fermentation and manure management;
1 nitrous oxide (MO) emissions from manure managemnmesitvell agdirect and indirect emissions from
agricultural soils.

The developments and expected trends for methane and nitrous oxide are set out below.

Methane emissions

Methane emissions from agriculture fell by appmately 21% between 1990 and 2005, from 15 Mtoh2thiton of

CO, equivalentsAfter 2005, these emissions rose agaitt3dvitonof CO, equivalents in 204. This increase wague

to agrowthin milk production of around 25%ompared t®015 as a&onsequence of the abolition of milk quotas.
Though nost of this increaseasachieved by increasing the milk production per chwe number of dairy cows also
increased by almost 5%he number of dairy cows will fall to 2015 levels again due to newipslintroduced in

2017, which were established after European phosphate production levels were exceeded. As a result, measures v
implemented in 2017 to reduce phosphate production, encompassing the stimulatioplud$pivate fodder and the
reduction n the number of dairy cows. From 2018 onwards, a quota system for phosphate production will be
introduced.

The fermentation of manur@vith or without cesubstrates such as maife) biogas productioneducesemissions

from manure storage, as the manigrstored foia short period and produces biogas which can be used to generate
heat and/or electricityCurrent levelof fermented manure are around 2,5%. UnderSDE+ Sustainable Energy
Production Subsidy Scheme, it is expected that this figurengilbase taround 8% by 2025. However, recent
insights into methane leakage have led to higher methane emissions, especialfgfiorectation installations.

Methane emissions from agricultuaee expected to remain at the 2016 leadtisr 2020. The emissions for 2030 are
estimated at 181ton in both policy variant§WEM and WAM)

Nitrous oxide emissions

In 1990, agricultual emissions amounted tt0.1Mton of CO, equivalents in the form of nitrous oxidgy 2015, that
figure had fallen td6.1 Mton of CO, equivalents. Tis decrease was mainly achieved throtiggreduced use of
artificial fertiliser under the influence of the manure policy and because fewer dairyneatigraang outdoors.
Emissions will stabilise at 5Mton of CO, equivalents by 2020. After thaine, a smallreductionto 5.6Mton of CO,
equivalents in 2030 is expectad a result o& further decrease in outdoor grazimpese figures apply to both
variants.
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Figure 58 Historical emissions and projections for ¢end NO fromagriculture 1990 2030,in Mton CO, eq

5.3.7 NonCOQO2 (other sectors)

General matters

Since 1990, there has been a substantial decrease in emission<C@.rgprenhouse gaswsthin the other sectors

from 333 Mton-CQO; eqin 1990to 266 Mton-CO, eqin 2000 and to 0.8 Mton-CGO, eqs in 205b. These emissions

will decrease further between 2013 and 2@R@the rate will be lower, as the potential to reduce emissions quickly is
declining The projectegmissions in 2020 and 2030 amount #®Mton-CO, eqand6.9 Mton-CO, eqrespectively

under the existing policy (WEM#r to 9.4 Mton-CO, eqand6.8 Mton-eqMton-CO, equnder the intended policy
(WAM). The difference between the WEM and the WAM variarthe methane emissions from combined heat and
power plants (CHPsh horticulture, which are slightly higher in WENMhere is no difference between the two

policies with respect to the other sources. The historical developments and estimated futurerttieaasdst

important sources are set out below.

Methane from waste disposal

Methane emissions from waste disposal (such as landfill s#esybstantially in the past, fron8F Mton-CO, eqgin
1990 t02.9 Mton-CO; eqin 2015. The expectation is thabtése emissionsill continue to fall to 1L Mton-CG, eqin
2030.This decrease is due to reducing emissions from lagdéils waste being landiilanda decline irthe
biogenic fractiorof landfilled waste.

Methane emissions from combined heat amdgy plants (CHPS)

A marked increase in the use of CHPs in greenhouse horticulture since 2005 has caused a rise in methane emissic
from 0.4Mton-CO, eqin 2005 to 13 Mton-CG, eqin 2010. Since then, emissions have been declining due to the

lower utilisation of CHPs in greenhouse horticultuteis expected that emissions decline toNatBn-CO, eq by

2020 and to 0.Mton-CGO, egby 2030 (WEM). In the WAM variant, methane emissions from CHP are expected to be
slightly lower by 2030 (less than OMton-CO; eq).

Nitrous oxide emissions frotheindustry

Nitrous oxide emissions frotheindustryare caused bthe production of caprolactam ((Mion-CG, eq in 2015)

and nitric acid (&1 Mton-CO; eqin 2015). The latteremissions have been fallingise 2008 under the EU Emissions
Trading System (EU ETSMeasures to reduce emissions were taken at nitric acid factories in 200olidyis
achieved a reduction 6fMton-CO, eqover2008ascomparedo 2006.Sincethe production of caprolactam and

nitric acid is expected to increase slightly in the period PR@30 and no further reduction measures are anticipated,
there will be a smaljrowthin nitrous oxide emissions frotheindustry to 1.4Miton-CGO, eqin 2030.
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Emissions of Fgases

F-gases are produced as admpduct of a number afidustrial productiorprocesses, especiallye productiorof
HCFG-22 (emission of HF€3) and primary aluminium production (emission of PFCs).

Thesegases are also released duringubeof these substees. Thig main usesncludeHFCs as refrigerants, PFCs
in the semiconductor industry ande3ifrthe power current industry.

Emissions of Fgasesncreagdbetween 1990 and 1998 (fronb&4ton-CO, eqto 14.0 Mton-CG, eq), but have
sharply decreased tevels below Mton-CGO, egsince 2003 (except in 2010, when emissions werd18h-CO, eq.
This development was mainly duerteeasures taken under the Reduction ProgmafanrmonCO, Greenhousé&ases
(ROB), which resulted in significant emissioeductions from production processEmissions from the use of F
gaseshowever,ncreased between 1990 and 2&¢bm 0.2 to 24 Mton-CO, eq This increase is mainly due to a large
growthin the use of HFCs due to the phasing out of oztemeting substaces (especially HCFCs) since 1995.

The ptal emissions (from use and processingy-ghses are expected to fall t@ 2iton-CO, eqin 2020 ando 1.0
Mton-CO, eqin 2030. This decrease mainly due to lower emissions frothe use of HFCs. Following ¢élnew EU
Regulation that came into effect on 1 January 2015, the W$EQ@d (calculated Mtoil€O, eq) must be reduced by
79% between 2015 and 2030. The effect of tbdgilationwill be to cut emissiondue tothe use of HFCiom 22
Mton-CO, eqin 2015to 1.6Mton-CO, eqby 2020 ando 0.5 MtonCO, eqby 2030.

Total Fgas emissions from the use afj&ses will decrease frotn4 MtonCO, eqin 2015 to 1.Mton-CO, eqby
2020 and).7 MtonCG, eqof CO,-equivalents by 2030.

Total Fgas emissions fromproduction pocesgsin 2020 and 2030 are expectedémainat around the levelf 0.3
Mton-CQ; eq.
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Figure 59: Historical emissions and projections for n@0O, from other sectors1990 2030 in Mton CQ. eq

5.3.8 LULUCF

In the Netherlands, thastorical net CQemissions from LULUCF are around 6 Mteq. The main emission sources
are grasslands (on peatland), croplands and soils in the built environment. Forests are a net sifkhefédissions
from grassland are declining as a result®tiinversion into cropland as well as the establishment of new
infrastructure and buildings, which both result in a net release ofr6@ the soil. Since 2005, more ¢ captured
by forests due to the growth of existing forests and the creation dionests.

It is projected that net G@missions from LULUCF will increase to nearly 6.8 Miepin 2030, assuming no new
policies. The expectation is that the rate of converting grassland into buildings will slow as new buildings are
increasingly built wihin the existing built environment. Management practices of -gaaslscropland are assumed to
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remain unchanged, which results in more or less stable emissions. Forests, however, are expected to take up less |
as they grow older, resulting in slightlydreased LULUCF emissions over the coming decade.

The historical emissions and projections from LULUCF have been incorporated into the National Energy Outlook fol
the first time in 2017. For the collection and establishment of the historical emisk®naderlying methodology
complies with 2006 IPCC guidelines and is described in the methodology report of the National*$ystem

LULUCF enussions
Miton CO»

4
= Total LULUCF =— Wetlands
Grassland Other land
Cropland Harvested wood products
Settlements —  Forest land

Figure 5.10: Historical emissions and projections from LULUCF, 19080 in Mton-eq CO,

5.3.9 International bunkers

Although energy consumptiofand the related Cf@missions) froninternational transport over water does not count
as domestic consumptipihis treated as a form of export not attributed to the Netherfang®licy purposes
regardingenergy and C® The CQ emissiondrom international aircraft are not attributed to the Netherlaittier,
buttheydo count towards the target filvetotal gross end consumption of renewable energy frorRémewable
Energy Directive RED). A great deal of bunker fued soldfor international shipping and aviation in the Netherlands
and Europe

In 2015, the C@emissions from international bunkers amounted to 52 Mton in total, of which around 4@dy/fon
navigation and 11 Mteeq for aviation. As a result, the buarkemissiongxceeeédthe emissions frordomestic
transportIn both the WEM and the WAM variant, thetal emissions from international bunkene expected to grow
to 55 Mtoneqin 2020 ancb8 Mtoneqin 2030 as a consequence of the estimated growthriegort volumes.

124 https://english.rvo.nl/file/lulucinethodologyreport2017
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Figure 5.1L: Historical emissions and projections for gom international aviation and navigatiat®9Q 2030, in
Mton-eqCO,

5.3.10 Emissions of NOx, NMVOCs an80,

A significant proportion of the emissions of-ginlluting substances are related to energy consumption. Burning fossil
fuels and biomass produces both greenhouse gases-@odli#ing substances. Combustion processes are the main
cause of the release of nitrogen oxides and sulphur didxaecombustion procees are also major contributors to

the emission of nemethane volatile organic compounds (NMVOGQs)addition,NMVOCs are releaseithroughthe

use of paint and cosmeti@nong other thing€Emissions of aipolluting substances have decreased subsigntia

since 1990 due to the implementation of national and European legislation and regulations. These large decreases
mainly been achieved through policies which have led to the application of scrubbing methods and cleaner process
as well as the usaf cleaner fuels, such as gas instead of coal or oil. Since 2000, however, emissions have not been
falling as rapidly as in the 1990s.

The projections for air pollutants below are from a 2017 update of projections in the National Energy Outl&6k 2015
Some inconsistencies with the projections for greenhouse gases may therefore occur.

Sulphur dioxide (S9

Emissions of sulphur dioxide fell by 84% from 193 ktorn, 01990 to 30 kton S£n 2015. Over the coming years,

the emissions of sulphur dioxidesagxpected to remain stable at around 30 kton under both the existing (WEM) and
the intended (WAM) policies (see Figure 5.12). Various developmestyaral sectors are behind thiable

situation On the one handhe closure of five old codired power stations in 2016 and 20&8agreed in the Energy
Agreement Energieakkoorfwill reduce emissions from ccéited electricity generation. By 2030, emissions from
refineries will be reduceds compared ttheir average levels over recent yagarsughtwo developments. First, there

will be fewer emissions due to the estimated lower production (oil throughput) in the long term. Second, the expecte
intensification otthedesulphurisation of ships' fudue tointernational IMO requirements will decreaseigsions.

On the other handn@ssions frontheindustry (including base metals, building materials and chemicals) will increase
slightly because of thprojected economic growth while the current emissions standards remain in force.

125 hitp://www.pbl.nl/sites/default/files/cms/publicaties/#l1 -emissieramingetuchtverontreinigendstoffennederlanerapportage?01 72946 .pdf
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Figure 5.12: Historical emissions and projections for sulphur dicxide (530;), 1990-2030, in kton 50;

Nitrogen oxidegNG,)

Emissions of nitrogen oxides (NCfell by 62% from 604 kton NQin 1990 to 228 kton in 2015. It is expected that
emissionawill continue to fall through to 2030.

The expected decrease in the national emissions of nitrogen oxides in the WAM (gaedfigure 5.13) can be

traced back to reductions in most sectors except the industry, where they remain roughly the same. In absolute terr
the greatest decrease will be in transport. This decrease will be achieved through the existing Europenfetandar
road transport, other transport and mobile machinery. Emissions are projected to fall gradually by more than 80 ktol
between 2015 and 2030 due to the existing standards, despite a slightly increasing energy consumption. Comparec
the BR2, the progctions now include the effect of the intended toughening of procedures to test emissions from
private cars and delivery vans. Tightened emissions standards for mobile machinery and inland waterways vessels
now also included.

In order to improve aiquality, the use of catalytic converters was made compulsory forgeiveh vehicles in the
early 1990s. This measure resulted in a substantial decreasg effi&Sions. However, the use of catalytic
converters does result in higheyNemissions per kilometr&he average YD emission factor also rose during the
period 19901999 (from 9 mg/km to 15 mg/km), slightly dropping to 12 mg/km in 2003. In the last decade, the
emission factor remained stalffe

Emissions from electricity gendian will decrease up to 2030 as old cliedd power stations are decommissioned
(agreed in the Energy Agreement) and because of incentives for renewatgggeneration (wind and solaffhe
emissions from small combustion installations in greenhoosichlture, utility building and homes will be reduced
largely due tdower energy consumption and national emissions regulations. In greenhouse horticulture, one of the
reasons for thigrendis a reductionn the use of CHP in favour of gas boilerstige in emissions from the industry is
anticipated as eonsequence of the assumed economic growth and the continuation of the present emission standar
The projections for aipolluting substances take into account the incentives under the SIDEme dr the use of
biomass in mediursized combustion plants (larger than 500 kilopegpecially intheindustry, agriculture and

utility buildings). Biomass plants are mostly replacing plants fired by naturahljasugh this measure reduces GO
emissionsit does increase emissions of nitrogen oxides, NMVOCs and Particulate Matter (PM2.5). The use of
biomass in mediursized combustion plants will increase by a factamofe thartwo between 203 and 2020 After

126
http://www.emissieregistratie.nl/erpubliek/documenten/Lucht%20(Air)/Verkeer%20en%20Vervoer%20(Transport)/Wegverkeer/ TNTESAR(RAR O0%20emi
ssies%20van%20wegverkeer.pdf
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2020,thecombustion of biomass is expecteddeclinesharply,as it is assumed that no new subsidies will be granted
after 202&*’. The nitrogen oxidemissions per petajoule bfomass fuel usedremore than a factor dfvo higher
than for natural gas plants.
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Figure 5.13: Historical emissions and projections for nitrogen oxides (NO,), 1990-2030, in kton NO,

NMVOCs

Emissions of noimethane viatile organic compounds (NMVOCSs) decreased by 69% from 489 kton in 1990 to 139
kton in 2015. It is expected that emissions will remain stable in the period up to 2030. Though the total NMVOC
emissions seem to have been stabilising since 2013, a numbérvaintdevelopments are projected in the

underlying sectors. Both the WEM and the WAM anticipate a decodasurissionsn road transport up to 20 as a
conseguence of the European emissions standards for road vehicles and mobile maekifaguré.14).

Emissions from onshore and offshore gas and oil production will also fall in the short term due to reduced productio
on Dutch territory. A small reduction in emissions from wdnaning stoves is expected, padue to a small

increase in certifidi and therefore cleanérstoveson the assumption that the amount of wood used by households
will not change from novto 2030.

By contrastthe emissions frontheindustry, the storage anldetransshipment of chemical products and fyels

well asfrom consumer products such as cosmetics (deodorant sprays and hairsprays), car products and cleaning
productswill increase. These increases are associated with the expected growth in these astivitiéasa
continuation of the current product agahission standards.

12" This policy assumption was not taken into account in the projections for air pollutants.
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5.4 _ (B) Assessment of the aggregate effects of policies and measures and uncertainty analysis

5.4.1 Effects on emissions of greenhouse gases

All measures taken together will bring about a reduaticihetotal greenhousgas emissions in the period 201
2020 of25 Mton-eq.(13%) under the existing policy (WEM variard) 26.9Mton-eq.(14%) under the intended
policy (WAM variant seeFigures 5.1 and 5.@s well asTable 5.1).

The greatest reduction will be achieved in,G24 and 25.Mton-eqrespectively). Under both policy variants,
reductions oD.5Mton-CO, eqfor methane0.3Mton-CGO, eqgfor nitrous oxideand 04 Mton-CO, eqfor fluorinated
or Fgasesareexpected

Additional emissions reductions b Mton-CO, equnder the existing policy (WEM)r 16 Mton-CO, eq under the
intended policy (WAM) arexpectedor the period 2022030. CQ emissionswill fall by 12.4Mton-CO, eqor 13.4
Mton-CO, eqrespectively Under both policy variantspethane emissionsill fall by 1.4 Mton-CO, eq, nitrous oxide
emissions by 0.Mton-CGO, eqandF-gases by 2 Mton-eqMton-CO, eq

Around 45%of the Dutchemissiongexcluding LULUCF and international aviation and navigatiam) covered by
EU ETS. The emissions under ET&are projected to fall bi/7.8Mton-CO, eq (WEM) or 18.4 Mton-CO; eq
(WAM) in the period 20182020.Non-ETS emissions are projected to fall' b Mton-CO, eq(WEM) or 8.5Mton-
CO, eq (WAM) in the same periodlhe emissions under EM3Il decrease by a furtherMton-CO, eq(WEM) or 8
Mton-CO, eq(WAM) in the period 2022030 while nonETS emissionwvill decrease by an additionaMiton-CO,
eq (WEM) or 8.6Mton-CO, eq (WAM).
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(Mton CO, -eq) Historical emissions Projections

1990 | 1995 2000 2005 2010 2015 | 2016* | 2020 | 2020 2030 2030
WEM | WAM | WEM | WAM

Total emissions
221,4 231,5 219,7 214,4| 214,2| 195,2| 196,6| 171,3| 169,7| 156,2| 153,7

Breakdown by gas

Carbon dioxide
162,9 173,3 172,0 177,4 182,8| 165,3| 167,2

Methane 32,3 30,3 251 20,5 20,1 19,0 18,6| 143,1| 141,5| 130,7| 1282

Nitrous oxide
17,7 17,7 15,7 14,2 8,1 8,3 8,2 18,1 18,1 16,7 16,7

Fluorinated 8,5 10,1 6,9 2,3 3,1 2,6 2,6 7,9 7.9 7,8 7.8
Breakdown
ETS/noRETS

221,4| 231,5| 219,7| 214,4| 214,2| 1952| 196,6 2,2 2,2 1,0 1,0
ETS 80,4 84,7 94,1| 939 76,1 75,5 68,0 68,1
Non-ETS 134,0| 129,4| 101,2| 102,7 95,1 94,2 88,2 85,5

* provisional data
Table 5.1 Projections by gas and broken down into ET S&IH 1990 2030, in Mton CQeq.

5.4.2 Uncertainty analysis

The Netherlands uses thational Energy Outlook (NEV) 201fér the projectionsAlthough developments in factors
which are largely exogenoiissuch as the economy, demography, fuel prices, technology and human behagiour
only be predicted to a limited extetiteydo have anajorinfluence on the trends in emissions. The effects of policy
measures can also be uncertain, because it is ugliffitylt to predict how the market will behave.

As a consequencthere is inevitably a large degree of uncertaintye projections. Based on the mosttaulate
information about these factors, NEV ZQdresents a picture of the most plausible sceffiarithe future. The
projectionspresenbne estimation of future trends in these factors. One scenario is produced that constitutes the
conditional point of departure for the projectipifishe trendgroceedas expected, the consequences for the
emissions will be as described. The varying degrees of uncertaimbundinghe exogenous and other factors are
shown by means of uncertainty rangeth a 90% reliability intervalwhich mears that an outcomeutside the given
ranges is very improbable but stittnceivable

The uncertainty calculations produce rangeabh@total emissions of0% for 2020 an®8% for 2030 (see Table 3.

(Mton-eq of CO,i eq) 2020 (WEM) 2020 (WAM) | 2030 (WEM) 2030 (WAM)

Total emissions 171 170 156 154

Uncertainty range 1637181 1617179 1401 182 1361179
(£5%) (5%) (x14%) (£14%)

Table 5.2 Projected national emissions with uncertainty rar@2d 2030, in Mton CQeq
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5.5 (C) Description of methodology

Much of theinformation below is based on the Dutch National System for projections and reporting on policies and
measureswhichwas established in 201RVO.nl, 2015).

55.1 Models and methods used

TheNEV 2017uses a combination of models to construct an erfsa@nce sheet of energy consumption in the
Netherlands that reflects on the past and projects the ffitunesults, see annex.4)his outlookanalyses the
developments in different socioeconomic sectdth regard tecenergy demands and energy produttiAn overview

of energy flovgis provided orthe basis othese analyses. The quantitative developmerttse activities themselves
form the basis for thisutlookand include the production of electricity and goods, the use of devices, the heating of
buildings and the number of kilometres travelled. Statistics Netherlands (CBS) collects information from
guestionnaires completed by businessewell asnformation registered by network companies and government
institutions to construct kistoricaloveview. For future projections, the expected changes to these activities are
calculated orthe basis ohssumptions aboudevelopments in theconony, demographigandthe energy market.

These particular projections are calculaisthgconfirmed and annoued projectas well aghe intended policy
measures of government institutions and other social players. The expected levels obagetwityerted into the
relevant energy usage and the necessary energy prodigpmtted developments in technologg an important
aspecbf these calculations, especially those iatato improved energy efficiency and those liegdo a change in

the fuels needed for the production of electridiipnally, the @ergy usage is converted into ggissions. The
emissons created by ne@O, greenhouse gases and air pollutants are determined badiseof théevels of relevant
activities that produce these emissions. A brief description of the models used to create the overview is included in
Annex2.

5.5.2 Key varisbles and assumptions

The key variables used in the projections are listed in Table 5.3 below.

Summary of key variables and assumptions used in the projections analysis
Key underlying assumptions Projected
Assumption Unit 2000 2005 2010 2015 2020 2025 2030
GDP growth rate 100.00 106.00 114.00 | 117.00 128.00 152.00
Population millions 15.8 16.3 16.6 16.9 17.2 17.5 17.7
Population growth % 0.80 0.20 0.50 0.40 0.40 0.30 0.20
Number of households millions 6.8.1 7.1 7.4 7.7 8.0 8.3 8.4
International oil price US$ per barrel | 39.00 66.00 87.00 55.00 89.00 114.00 140.00
Exchange rate US$/Euro 0.90 1.24 1,33 1,11 1,16 1,11 1,11
International coal price U per t g 5200 75.00 89.00 70.00 81.00 85.00 88.00
International gas price G per m3o0.16 0.18 0.20 0.24 0.28 0.31 0.33
Electricity (commodity U per M\ 5838 51.50 52.96 40.81 32.28 47.62 44.41
baseload price) (WEM)
Electricity (commodity G4 per M\ 5838 51.50 52.96 40.81 32.38 47.42 43.51
baseload price) (WAM)
European Emission G per tqNA 12.12 15.40 7.70 6.60 10.90 16.40
Allowance (EU ETS)
habited dwellings millions 6.45 6.71 7.00 7.30 7.48 7.73 7.91
floor area utility building millions of m2 370.27 405.11 440.76 | 463.08 485.46 502.18 519.59
(services sector)
mobility passengers billions of km's | 186.60 194.00 193.60 | 192.50 207.16 219.16 230.33
(WEM)
mobility passengers billions of km's | 186.60 194.00 193.60 | 192.50 207.33 217.90 227.56
(WAM)
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transport (WEM) billions of tons | Not 122.3 118.50 | 126.70 144.72 150.60 156.47
freight * km's available

transport (WAM) billions of tons | Not 122.3 118.50 | 126.70 144.72 150.60 156.47
freight * km's available

Livestock

- Dairy young stock millions of 1.34 1.15 1.25 1.34 1.25 1.14 1.03
animals

- Dairy cows millions of 1.50 1.43 1.48 1.62 1.62 1.62 1.62
animals

- Cattle for meat productiony millions of 1.23 1.21 1.25 1.17 1.18 1.16 1.14
animals

- Breeding swine (incl. millions of 6.61 5.81 6.35 6.80 6.58 6.58 6.58

piglets) animals

- Fattening pigs millions of 6.50 5.50 5.90 5.80 5.78 5.78 5.78
animals

- Laying hens including millions of 53.08 48.42 56.50 57.66 54.08 52.67 51.26

broiler parents animals

- Broilers including ducks | millions of 53.44 46.77 46.87 50.90 47.14 46.08 45.01

and turkeys animals

- Sheep millions of 131 1.36 1.13 0.95 1.03 1.03 1.03
animals

Table 5.3 Key variables used in the projections, 22080

5.6 (D) Supplementarity relating to mechanisms under Articles 6, 12 and 17 of the Kyoto Protocol.

Both companies and the governmaoguired credits as defined in articles 6 and 12 in order to meet their
reduction commitments for the Kyoto Protocol in the period Z8@B2. Companies also acquired such
credits because European Member States like the Netherlands have implementedaa Eanggszon

trading system, which covers the activities of mostly large, industrialised companies (about 40% of total
European emissions). The EU ETS requires these companies to compensate for their emissions through
sufficient emission allowances and/oedits . For the emissions that fall outside the scope of ETS, ot so
called noRETS emissions, the government was responsible for acquiring enough emission allowances
and/or credits (see also section 4.2).

During the first commitment period of the Kyd®sotocol, the Netherlands contracted a total of 33.2 Mton
in carbon credits from CDM projects, 17.1 Mton from JI projects and 2.2 Mton from patrticipation in Carbor
Funds (PCF).

In the Trueup Period ReportReport upon expiration of the additional perfodfulfilling commitments by
the Netherlandsin sectionlV (Other informatiof the ptal quantity of units in the retirement accoaat
well as the atal quantity of units requested to be carried over to the second commitmentyessioeborted

TheDuth registry only contained CER6s at the end
registry at the end of 2016: 465,289 CERs were held in the Party holding accounts, 7,015,968 CERs were
held in entity holding accounts and 80,940 CERs wereihdlte voluntary cancellation account.

The total amount of the units in the registry corresponded to 7,562,197 tonnes CO2 eq.

115



6 VULNERABI LI TYEANSSEEE | MATEI MRARGE, AND
ADAPTATI ON MEASURES

The climate in the Netherlands is projected to undergo significant changes over the coming decades, which will hav
multiple consequences. The most pressing consequences are increasing heat stress in urban areas, increasing floc
risks due to both more egme river discharge and sea level rise, more frequent failure of vital infrastructure such as
electricity and IT, more frequent damage to crops or production resources, an increased health burden and product
loss, and changes in biodiversity. Thesaditions, in a country such as the Netherlanddowlying delta area with

four large rivers and a high population densitive rise to climate change impacts that require risk assessments and
decisions on timely and smart interventions.

TheSixth National Communication (2018gscribed th&lational Programme for Spatial Adaptation to Climate

Change (ARK)which started in 2006 and ran until 2011, as the central programme for adaptation in the Netherland:
TheDutch Delta Programe, which started in 2010, has been the main vehicle for climate change adaptation plannin
in the Netherlands (see Box 6.1). The report byNetherlands Court of Audit (Roenhorst and van der Geest 2012)
recommended broadening the scope beyond the water domain. This challenge was taken up, resuliiationahe
Clmate Adaptation Strategy iThdsratagy bnogdened thelscopernfradaptationn 0 (
planning to include the effects of climate change within nine sectors: water and spatial management; nature;
agriculture, horticulture and fisheries; hbahnd welfare; recreation and tourism; infrastructure (road, rail, water and
aviation); energy; IT and telecommunications; and public safety and security. Table 6.1 provides an overview of
milestones in addressing climate adaptation over the past ten(2686 2017).

Annum Action

2006 The Royal Netherlands Meteorological Institute (KNMI) publishes climate scenarios for the Netherlands fq
and 2100

2006 2011 | National Programme for Spatial Adaptation to Climate Change (Adaptatieprogramma Ruomkdimaat,
ARK)

2007 Nati onal Adaptation Strategy ACIimate changes §

spatial adaptation

2008 2014 | National Research Programme on Climate Change and Adaptation (OnderzoeksprogrammeolieHllirmaat)

2009 The Royal Netherlands Meteorological Institute (KNMI) updates its climate scenarios for the Netherlands
2050 and 2100; scenarios from 2006 remain unchanged

2010 2014 | Start of the Delta Programme, preparation phase: preparatitatisfons on the protection against flooding, of
climateresilient urban areas and on adequate freshwater supply

2012 EU Climate Adaptation Strategy

2012 The Netherlands Court of Audit advises iayotfsor
the scope to climate risks that have so far been insufficiently explored and mentions the sectors of health
transport and recreation

2012 The Netherlands Environment al Assess mentClimagee ncy
Change in the Netherlandso (Effecten van KI i masg
government and an important input for the National Climate Adaptation Strategy 2016. It contains among
things an inventory of effects on thectm's of water management, nature conservation, arable and livestock
farming, human health and tourism

2013 The Netherlands Environment al Assessment Agency
integrated vision on climate adaptaiion ( Aanpassen met beleid, bouwst
klimaatadaptatie), in which the inventory is extended with the sectors of fisheries, transport and infrastruc
energy, and information and communication technology, also including thequa@rsces of climate effects

abroad

2013 The National Climate Agenda (Klimaatagenda) integrates the advice from the Netherlands Court of Audit
covering both climate mitigation and climate adaptation

2014 Ratification of the five Delta Decisions includitigpse on flood safety, freshwater supply and clirnag#ient

urban areas. One of these is the Delta Decision on Spatial Adaptation, which includes the ambition for thg
Netherlands to be flood resilient and climate robust in 2050. Start of the impléimeptaase of the Delta
Programme
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http://unfccc.int/files/national_reports/annex_i_natcom/submitted_natcom/application/pdf/the_netherlands_nc6%5b1%5d.pdf
http://www.climatechangesspatialplanning.nl/ARKprogramme
http://www.climatechangesspatialplanning.nl/ARKprogramme
https://english.deltacommissaris.nl/delta-programme
https://english.rekenkamer.nl/publications/reports/2012/11/15/adaptation-to-climate-change-strategy-and-policy
http://ruimtelijkeadaptatie.nl/english/nas/
http://ruimtelijkeadaptatie.nl/english/nas/

Annum

Action

2014 The Royal Netherlands Meteorological Institute (KNMI) updates its climate scenarios for the
Netherlands for 2050 and 2100

2015 The Netherlands Environmental Assessment Agency (PBL) synthesises the resulidatiotie
Research Programme on Climate Change and A
recognising risks, seizing opportunitieso
kansen grijpen), an important input for the Nation@in@te Adaptation Strategy 2016

2016 Nati onal Climate Adaptation Strategy fAAdap
Agenda and the EU Climate Adaptation Strategy

2017 Delta Plan on Spatial Adaptation presented as part of the DeltaaRPnmmgrto enhance the

implementation of the Delta Decision on Spatial Adaptation

Table 6.1: Milestones in addressing climate adaptation over the past ten years
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Box 6.1 The Delta Programmeand Adaptive Delta Management

The Delta Programme is aimed at guaranteeing that the Netherlands remains safe and attractive, now and in the future,

the fresh water supply is adequate. The Delta Programme is a nationwide programme, and has an advisory role towards the

nationalgovernment. The national government, provinces, municipalities, and regional water boards work together with i
from social organizations, the business community, and knowledge instibai¢és Commissioer 2013,

www.deltacommissaris.nl)rhe Minister of Infrastructure and the Environment bears the responsibility. A Delta Commissigner

was appointed to prepare and oversee the implementation of the Delta Programme. His main responsibility is to arepele a

report that outlines progress and the steps that will be taken in the year ahead. Each year, the Minister of Infrasttheture
Environment presents the Delta Programme report to the House of Representatives as part of next year's mggtiomakebud

| egal framework for the i mplementation of the curroodht
safety and fresh water supply' (hereinafter: the Delta Act).The Delta Act is formally an amendment of the WatbnAchans
the Delta Programme, the Delta Fund, and the role of the Delta Commissioner. The Delta Act entered into force on 1 Ja
2012.

The Delta Programme is currently being developed in ningosadrammegSee also Blta Commissioner 2013 hree sub
programmes apply to the whole of the Netherlands:
- Safety;

- Fresh water;

- New Urban Development and Restructuring.
The other six suiprogrammes are regional:

- Rhine Estuanbrechtsteden;

- Southwestern delta;

- |JsselmeeRegion;

- Rivers;

- Coast;

- Wadden Region.

Administrative consultations regarding the three nationalogrammes take place within thealed Administrative
Umbrella Consultations. The six regional quiegrammes are discussed in regional Heytel steeing groups and administrative
consultation bodies.

nuary

The Delta Programme uses an integrated approach when tackling the issues of safety, water supply, and the role that spatial

planning can play in resolving those issues. Key decisions regarding floodaisggement, fresh water supply, and spatial
adaption, as well as regional strategies will be proposed to Parliament in September 2014. After approval, the implehen
the proposed policy and strategies can start. This will take several decadaswHIgod risk management standards have to
accomplished in 2050. The Delta Programme will take account of uncertainties about the future impact of climate chdng
as spatial and socieconomic development (See the next section for the usemdusos). For the Delta Programme, a new
planning approach was developed, called 'adaptive delta management'. Key elements of adaptive delta management ar
- Linking shortterm decisions with lorngerm tasking around flood risk management and fresh water;

- Incorporating flexibility in possible solution strategies (where effective);

- Working with multiple strategies and moments to switch between them (i.e. adaptation paths);

- Linking different investment agendas.

tation
be
£ as We

Preparing for future changes requires shennmeasures that tie in with the long term, i.e. measures that expand our adapfability

and increase the ability to withstand extreme situations. Finalising measures for impacts fifty to a hundred yeardffibead i

5d

and in most cases not advisable. Af#, solutions must be able to grow along with new insights and circumstances. On the other

hand, it is essential that measures are taken now, considering that it took several decades to complete the Delta Works.

Implementing adaptive delta managemenmblwues three steps:

- What shortterm developments in other policy areas might interfere with water safety and fresh water supply measure

- Insight into the flexibility of the possible solutions. For example, can the solutions be easily implemented dy-stetiep
basis and adapted in case circumstances change?

- What decisions must be taken now in order to make the adaptive approach possible

These three steps ensure that necessary measures are taken early, while at the same time keeping sufficient options op
additional measures required in the future to protect the Netherlands against flooding and to ensure a sufficientregpply o
water. To enable this approach, monitoring, reporting, and evaluating schemes for refining adaptation are developed.

2S7?

en for
if f

In the process, all relevant material, like results of research and knowledge programmes (Knowledge for Climate), experiences

from international cooperation (International Water Programme, Delta Alliance, Connecting Delta Cities), and assessmen
Netherlands Environmental Assessment AggiRBL 2011)are taken into account.

ts by tl
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This chapter reports on climate change and its effectudtiple sectors (Section 6.1), on assessments of the impacts
and the way that urgencies are defined (Section 6.2), and on the resulting policies and measures (Section 6.3) in th
Netherlands. For a more detailed description of national climate effettmplhications, the reader is referred to the
assessments by the Netherlands Environmental Assessment Ag8hcq1t PBL 2012 PBL 2015. Details on

international cooperation and capadityilding can be found inl@apter 7 (and in PBL 2016), while details of research
activities and programmes are described in Chapter 8.

6.1 (A) Climate effects

This section summarises observed and projected changes in the climate (Subsection 6.1.1) and their effects on
multiple sectors in the Netherlands (Subsections 661129). It elaborates on the work coordinated by the
Netherlands Environmental Assessment AgeB1(2013 PBL 2015. Thesectoral assessmelttst have been
performed in 20142015 werepart of this work. All results form the basis of the National Climate Adaptation
Strategy. The Delta Programme is based on research that has been executed by the same organisations.
Figure 6.1 visualises the greater picture of climate effects and sataeseftoral implications in the Netherlands.
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Figure 6.1 Overview of some climate effects and implications for sectors
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http://www.pbl.nl/en/publications/2012/climate-adaptation-in-the-dutch-delta
http://www.pbl.nl/en/publications/the-effects-of-climate-change-in-the-netherlands-2012
http://www.pbl.nl/en/publications/adaptation-to-climate-change-in-the-netherlands
http://www.pbl.nl/publicaties/aanpassen-aan-beleid-bouwstenen-voor-een-integrale-visie-klimaatadaptatie
http://www.pbl.nl/en/publications/adaptation-to-climate-change-in-the-netherlands
http://www.kennisvoorklimaat.nl/bouwstenenNAS

Sources figure:

1 Sperna Weiland, F., Hegnauer, M., Bouaziz, L. & Beersma, J.J. BOdlications of the KNMI'14 climate
scenarios for the discharge of the Rhine and Meuse; comparison with earlier scenario studies. Report ne. 1220(
000-ZWS-004, Deltares, Delft, the Netherlands.
https://cdn.knmi.nl/system/data_center_ publications/files/000/069/856/original/12200420@889004rimplicati
ons_of the knmil4 climate scenarios for the discharge of the rhine_and meuse_definitief3.pdf?14956220
05.

1 The brochure "KNMI'14 climate scenarios for the Netherlands" is a guide for professionals in climate adaptation
Revised 2015 editioaf the brochure (34 pphttps://www.knmi.nl/kennien-datacentrum/publicatie/knrdi4-
climate scenariodor-the-netherlandshttp://www.climatescenarios.nl/

6.1.1 Effects of climate change

The Netherlands has become warmer. Average temperatures in De Bilt increased by 1.7 °C between 1906 and 201
In all four scenarios that KNMI developed fie Netherlands, the temperature will increase further. The mean
temperature increase in 2050 is the largest for winter (December, January, February) and the smallest for spring
(March, April, May). Extreme precipitation in the Netherlands has increaseelleand it is likely that it will further
increase in future. This trend includes higher frequencies and intensities of extreme precipitation. There are indicati
that higher humidity of the air from a warmer climate will result in larger clustets ofwe r s, i ncl udi ngd
that may cause both squdllsudden sharp increases in wind spieadd hailstorms.

In 2014, the Royal Netherlands Meteorological Institute (KNMI) published its update of four climate scenarios for the
Netherlands for around 2050 and 2085 (the first scenarios were published in 2008Miéel 4 s §.dmeser i 0 s
scenarios are based on a whole range of advanced global and regional climate models combined with information
from time series of measured data, which allowed them to incorporate changes in air circulation patterns in their
models. Eah scenario provides a consistent picture of the changes in many climate variables, including temperature
precipitation, sea level and wind. Not only the changes in the mean climate are depicted, but also the changes in th
extremes such as the coldeshigi day and the maximum hourly precipitation per year. The changes are provided for
two different time horizons: around 2050 and around 2085 (Table 6.2), relative to the reference perioi26f10981
TheKNMI 6 1 4 s arecthre douricambinations of two possible values for the global temperature iricrease
AModer at eoiaonrd fiWeor nppbo s si bl e changes in air circul ati
(Figure 6.2). Together, they span theely changes in the climate of the Netherlands according to the latest insights.

In the H scenarios, more frequent westerly winds occur in winter. This change leads to mild and more humid weath
compared to the L scenarios. In summer, {ggEssure systes have a greater influence on the weather in the H
scenarios. Compared to the L scenarios, theseptggsure systems cause more easterly winds, which implies

warmer and drier weather for the Netherlands.
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https://cdn.knmi.nl/system/data_center_publications/files/000/069/856/original/1220042000zws0004rimplications_of_the_knmi14_climate_scenarios_for_the_discharge_of_the_rhine_and_meuse_definitief3.pdf?1495622005
https://cdn.knmi.nl/system/data_center_publications/files/000/069/856/original/1220042000zws0004rimplications_of_the_knmi14_climate_scenarios_for_the_discharge_of_the_rhine_and_meuse_definitief3.pdf?1495622005
https://cdn.knmi.nl/system/data_center_publications/files/000/069/856/original/1220042000zws0004rimplications_of_the_knmi14_climate_scenarios_for_the_discharge_of_the_rhine_and_meuse_definitief3.pdf?1495622005
https://www.knmi.nl/kennis-en-datacentrum/publicatie/knmi-14-climate-scenarios-for-the-netherlands
https://www.knmi.nl/kennis-en-datacentrum/publicatie/knmi-14-climate-scenarios-for-the-netherlands
http://www.climatescenarios.nl/
http://www.climatescenarios.nl/
http://www.climatescenarios.nl/
http://www.klimaatscenarios.nl/brochures/images/Brochure_KNMI14_EN_2015.pdf

Climate reference Climate around 2050
(1981i 2010)
G Gh W, Wy
Annual average temperature 10.1 °C +1.0 °C +1.4 °C +2.0°C +2.3°C
Annualaverage precipitation 851 mm +4% +2.5% +5.5% +5%
Potential evaporation (annual) 559 mm +3% +5% +4% +7%
Sea level absolute rise +3 cm +15to +30 cm +15to +30 +20to +40 +20 to +40
cm cm cm
Winter average temperature 3.4°C +1.1°C +1.6 °C +2.1°C +2.7 °C
Coldest winter day per year -5.9°C +2.0 °C +3.6 °C +3.9 °C +5.1 °C
Average precipitation winter 211 mm +3% +8% +8% +17%
10-day amount exceeded once in 89 mm +6% +10% +12% +17%
years
Mean wind speed in winter 6.9 m/s -1.1% +0.5% -2.5% +0.9%
Highest average daily wind speed 15 m/s -3% -1.4% -3% +0%
per year
Summer average temperature 17.0°C +1.0 °C +1.4 °C +1.7 °C +2.3 °C
Warmest summer day per year 24.7 °C +1.4 °C +1.9 °C +2.3 °C +3.3 °C
Average precipitation summer 224 mm +1.2% -8% +1.4% -13%
Daily amount exceeded once in 1( 44 mm +1.7t0 +10% +2.0t013% +3t0o+21% +2.5t0 +22%
years
Maximum hourly precipitation ina 15.1 mm/h +5.5t0 +11% +7.0to 14% +12to +13 to +25%
year +23%
Potential evaporation (summer) 266 mm +4% +7% +4% +11%
Highest moisture deficit exceeded 230 mm +5% +17% +4.5% +25%
once in 10 years
Climate reference Climate around 2085
(1981 2010)
G Gy W, Wy
Annual average temperature 10.1 °C +1.3 °C +1.7 °C +3.3 °C +3.7 °C
Annual averag@recipitation 851 mm +5% +5% +7% +7%
Potential evaporation (annual) 559 mm +2.5% +5.5% +6% +10%
Sea level absolute rise +3 cm +25to0 +60 cm +25to +60 +45t0 +80 +45to +80
cm cm cm
Winter average temperature 3.4°C +1.3 °C +2.0 °C +3.2°C +4.1°C
Coldest winter day per year -5.9°C +2.7 °C +4.1 °C +5.6 °C +7.3 °C
Average precipitation winter 211 mm +4.5% +12% +13% +30%
10-day amount exceeded once in 89 mm +8% +12% +18% +25%
years
Mean wind speed in winter 6.9 m/s -2.0% +0.5% -2.5% +2.2%
Highest average daily wind speed 15 m/s -2% -0.9% -1.8% +2%
per year
Summer average temperature 17.0 °C +1.2 °C +1.7 °C +3.2°C +3.7 °C
Warmest summer day per year 24.7 °C +2.0 °C +2.6 °C +4.2 °C +4.9 °C
Average precipitation summer 224 mm +1.0% -8% -5.0% -23%
Daily amount exceeded once in 1( 44 mm +25t0 +15% +2.5t017% +5.5t0 +5 to +40%
years +40%
Maximum hourly precipitation ina 15.1 mm/h +8 to +16% +9t019% +22to +22 to +45%
year +45%
Potential evaporation (summer) 266 mm +3.5% +8.5% +9% +15%
Highest moisture deficit exceeded 230 mm +3.5% +17% +15% +40%
once in 10 years

Table 6.2: Climate scenarios for the Netherlands, predicted values for 2050 an&B8852015)
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http://www.klimaatscenarios.nl/brochures/images/Brochure_KNMI14_EN_2015.pdf

Looking at the differences between the KNMIb&06 and
| atest | PCC r epor t asedhdoesimadt differ sikodtavitialdy fra the avidenbe in the previous

|l PCC report on which KNMI 606 was based. Consequent |
KNMI 606 This fact indicates thatethebgsenher ENMcoa4da
and provides a richer picture of the future climate
more climate variables and indicators than the KNMI

The KNMI scenarios describe the stdikely range of future climate changes in the Netherlands. These scenarios
have also been combined with socioeconomic scenarias &b | e d WL O, Wel vaart en Lee
Envir onment DetaScenarifi$d These scénarios combine plausible views of future climate trends
(slow/rapid) and socioeconomic developments (limited versus strong changes), looking ahead to 2050 and 2100.
The first set of Delta Scenarios was drawn up in 2012 and launched if2G$3ydrological conditions were based

on the KNMI 606 scenarios, whil e it slansseetal 2086c Thebela c t
Scenarios are the basis for the risk and vulnerability assessments that are developed in the Netherlands at the natit
and subnational level. A substantial part of the impacts relate to the agkiressed in the Delta Programme:

protection against flooding, the supply of fresh water and spatial adaptation to flooding, and heat stress in the built
environment.

The new KNMI&d14 climate scenari os wer eredeiged anapdatalin i n
2015. Also in 2015, global agreements were set down in Paris on the restriction of global warming to a maximum of
degrees Celsius by 2100. An assessment of these new scenarios and agreements for the Delta Scenarios conclude
the new insights fall within the bandwidth of the Delta Scenarios; as such, the Delta Scenarios are still a proper bas
for the selection of measures. Nevertheless, the Delta Scenarios will be updated TraB#.8.3 summarises the

most important risksral opportunities for various sectors as derived fronkKiheM| 6 14 scenari os.

Coastal Storm surges will show little change, but the sea level rise will continue; until now, the pro

impacts of sea level rise is relatively slow. Coastal protecti@asures require continuous monitoring
detect a potential acceleration of the sea level rise in time

Flooding Increased winter rainfall will increase peak discharge and flooding risks of the Rhine, Meu
smaller rivers

Water In two of the four scenarios, drought will increase in summer and lead to water shortages,

resources quality issues and salinisation; sea level rise will contribute to salt water intrusion

Health Temperature rise will lead to reduced mortality during winterinaickased mortality in summe
during hot summers, air quality will deteriorate; there is great uncertainty about possible tr
in infectious diseases; a further increg
the growing and floweringeason

Mobility Traffic disruption due to heavy showers may increase; slippery roads under icy conditions
damage to roads become less likely, but rutting will increase during summer heat waves

Energy The energy demand for heating houses, factoriesfficés will decrease, but more energy wi
be required for air conditioning; the demand for inland cooling water for electricity product
will reduce

Agriculture Potential crop yields will increase with a longer growing season and higheroGentrations,
but changes in precipitation and the prevalence of extreme events could threaten harvest
years will present a particular challenge; pests and diseases may increase

Nature The risks are the greatest for ecosystems that depgme@cipitation, e.g. heathlands, dry
grasslands, raifed moorland pools and raised bogs; fens in nature reserves surrounded b
deeply drained polders that depend on the inlet of surface water are also highly susceptib
increased risk of natural firesjwlate zones are shifting and biodiversity will change

Recreation The number of attractive recreation days increases

Table 6.3: Sectoral implications for the Netherlarkis ¥l 2015)

TheNational Adaptation Strated2016)has its basis in the KNMI scenarios and elaborates on the four climate trends
(AHottero, fAWetter o, A Dhdraeterise the mglicafioRs osciinmatg ch8ngeafor hirev e | 0

128 http://www. pbl.nl/sites/default/files/cms/publicaties/Deltascenario%27s%20voor%202050%20en%202100. pdf
129 http://www. pbl.nl/sites/default/fes/cms/publicaties/Deltascenario%27s%20voor%202050%20en%202100.pdf
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sectors: water and spatial management; nature; agriculture, horticulture and fisheries; health and welfare; recreatiol
and tourism; infrastructure (road, rail, water and aviation); energy; IT amdteteunications; and public safety and
security.

6.1.2 Implications for water and spatial adaptation

The main impacts of climate change on water are:

9 araised likelihood of coastal erosion and flooding;

i anincrease in peak discharges from the rivevgnter, raising the likelihood of flooding, especially in coastal
areas;

1 more frequent flooding in urban areas after extreme rainfall events;

1 adecrease of river discharges in summer, affecting transport capacities and freshwater availability (e.g. for
irrigation);

1 anincreased chance of water quality deterioration caused by diocgmbined with decreasing water volumes
and dropping water levelsor by higher water temperatures;

i anincrease in salt water intrusion into surface water bodies, impa&sghgvater availability;

i anincrease in concentrations of substances in water such as nutrients due to the evaporation of water.

Over the past 100 years, the sea level rose by about 20 cm and is projected to increase further (Table 6.2). This ris
sea leel leads to coastal erosion and reduces safety along the coast. The climate scenarios also predict higher winc
speeds, although this increase is small and lies within the current variability in wind speed from year to year. The
expected higher precipitatian winter and reduced snowfall will make discharges in the Rhine and Meuse catchment
more extreme. It is important to note that the actual discharges will also depend on factors such as water manager
of the upstream river basin, in addition to climeli@ange. A critical flood situation can occur if spring tide, storm
conditions and high river discharge coincide. As the sewage systems were designed to cope with less violent
downpours, heavier summer storms will also mean more pluvial flooding in ud=s a

A national monitoring programme to assess the strength of the dykes has been implemented after it became clear t
number of dykes does not meet the safety standards (ILT 2013).

This third extended assessment round has generated the curnaet gicasking for flood risk management. Flood
protection projects have been prioritised on the basis of data fraatlmmal Flood Risk Analysis for the

Netherland (2015) including new safety standards. The new standards entered into use in 2017. In 2050, when the
flood defence system will meet these new standards, every citizen will have a level of protection against flooding
equivalent to a fatality rate of £(er year. In addition, a higher protection level may apply for areas in which

flooding could lead to large groups of casualties or significant losses. A higher level of protection may also apply if
socal l ed Avital functionso are present.

Furthermore, tb Delta Programme scenarios (see Box 6.1) have been used to assess the regional vulnerability of th

freshwater supply in 2050. Specific vulnerabilities included the following:

1 Freshwater may become increasingly scarce in our country as water consungpéands while the climate
changes.

1 Inthe coastal provinces, where salinisation can occur, a dry year means that no water of the desired quality car
withdrawn for long periods.

1 On the higher, sandy part of the Netherlands, where there is no waibr fsam the rivers, bottlenecks can occur
in an average year due to a lack of moisture in the soil and a drop in the groundwater level.

1 The increase in periods of drought can cause irreversible damage to nature and can damage the infrastructure.
Prioritisation of water use, for which a ranking is already in use, can diminish the possibilities to solve drought
stress in agriculture through the water supply.

1 In 2016, theRhineMeuse Estuary System Analysis stuahd thestudy of the salt tolerance of agricultural crops
generated more insight into salinisatiom &s impact.
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6.1.3 Implications for naturand biodiversity

Nature in the Netherlands is under pressure. Biodiversity has been declining for the past decades due to e.g. habite
loss and fragmentation as well as nitrogen deposition. Climate changeat®yrbate these problems. Significant

effects of climate change on ecosystems and biodiversity are:

an earlier start of the growing season as well as the breeding season;

a decrease in species with the core area of distribution north of the Nethertdddisving species);

an increase in species with the core area of distribution south of the Netherlandtsv{hgatpecies);

changes in composition of species;

changing bird migration patterns;

loss of native species, while new species will estalismselves.

= =4 =8 =8 =8 =4

Climate change can have multiple impacts on nature and biodiversity in the Netherlands.

First, climate change will allow some plant and animal species from warmer, more southerly regions to become
established in the Netherlands. This processtieen observed already (Figure 6.3) and constitutes a natural process.
However, some of these new species may pose a threat to biodiversity, economic activity, or human and veterinary
health, as they also involve pest species or nuisance species. Exantipléde the oak processionary caterpillar and

the western corn rootworm. This process of changing species abundance could be amplified by low spatial cohesio
between the nature areas in the Netherlands and those of our neighbouring countries (spetitsloa shifting

climate zones due to habitat fragmentation).

Second, climate change can also have an effect on the growing and flowering periods of plants as well as on the
breeding season of birds. When some of these changes fail to coincidehdowmlaan become disrupted. If this

situation occurs, the change in climate rises above the adaptive capacity of nature.

Third and finally, hydrological changes in groundwater and surface watewell as temperature changese also

putting increasig direct pressure on ecosystems such as forests, coasts and peat areas. Our aquatic and wet terres
ecosystems, such as the smaller and larger river systems, wetlands, wet heath and raised bog, are particularly sen:
to extremes in the weather.

Climate change will be advantageous for some plants and animals but disadvantageous for others. The actual impe

will be co-determined by nowlimate factors such as the dispersal and adaptive capacity of species, or management
issues such as an improveranwater quality and more robust ecological netwoB8L( 2010.

Effects of climate change on cold and heat-loving species
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Figure 63: Climate change impacts on species in the Netherl&msrOnmental Data Compendium 2015
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6.1.4 Implications for agriculture, horticulture and fisheries

The main effects of climate change agriculture are:

9 anincrease in crop productivity due to higher temperatures apdo@€entrations, e.g. for sugar beet;

1 an extension of the growing season;

1 crop damage and production constraints as a result of waterlogging due to the inaiaagali(intensity and/or

duration);

crop damage from soil water deficits and/or brackish groundwater seepage;

changes in the distribution, frequency and intensity of fungal diseases, insect pests and weed growth, especially

for crops such as potatoes amdons as well as for livestock;

1 increased frequency and intensity of weather extremes (on the one hand, storms, heavy rain and hailstorms
causing damage to e.g. greenhouses and saturated soils; on the other hand, extended dry periods throughout tl
growing season and during harvest);

9 salinisation as a result of the rising sea level and/or extended dry periods;

1 heat stress, which may affect the wmding of livestock.

= =4

Changes in the climate will generally improve the average climatic conditions fonfpimhe Netherlands. Higher
temperatures mean longer growing seasons and thus higher potential crop yields. Dutch agriculture can often react
flexibly to changing climatic conditions. Losses due to smaller yields in dry years may often be counterbganced
higher product prices, which are often a result of scarcity throughout Europe. Potatoes and dairy production are
examples of agricultural commodities where the competitiveness of the Netherlands isenighar(set al.2010.

On the downside, too much water (flooding and waterlogging) as well as too little water (drought) can result in yield
loss and economic damage. The djtaurisk is the highest in areas that have little or no access to water from rivers or
ditches and in areas where the water table is low. In addition, new pests and diseases may occur. The agricultural

sector regards extreme weather events as one ofdhtegr challenges posed by climate change.

It is expected that higher water temperatures will result in shifts within the fish population of the North Sea. Souther
(Lusitanian) species have increased in recent decades (sprat, anchovy and horse neaplkeeially at the northern

limit of their distribution areas, while northern (Boreal) species have decreased at the southern limit of their
distribution range (cod) but increased at the northern limit (cod). The yield of southern species is expertas) in
whereas the yield of northern species is expected to decrease in the Dutch part of the North Sea. This situation will
affect the specialised fisheries in particti@t is as yet unclear whether these shifts will lead to a change in the total
yield. Possible increases in the North Sea area will be limited.

Ocean acidification as a result of higher &¥els could have a populati@eale impact on fish and shellfish, but this
process is currently very difficult to predict. However, the presedeeace suggests possible effects in the food web
such as an enhanced sensitivity of calcifying plankton as well as effects on fish sensory systems, which may chang
behavioural pattern¥.

In freshwater systems, mortality during summer could increase. Bheetdgher probability of diseases, pest algae

and damage from storms, especially for shellfish. Overall, the implications of climate change for fisheries are still
considered to be limited.

6.1.5 Implications for health and welfare

The direct implicabns of climate change for public health are:
i anincrease in morbidity and mortality during summer due to heat stress;

§ anincrease in mortality from flooding
f anincrease in mental stress caused by increased pluvial flooding and flood tfireats

130 Rijnsdorp, A.D., Peck, M.A., Engelhard, G.H., Mdélimann, C., Pinnegar, J.K. (2009) Resolving the effect of climate chiage on f
E)Ofulations. ICES Journal of Marine Science 66, 15583
3 Heath, M.R., Neat, F.C., Pinnegar, J.K., Reid, D.G., Sims, D.W., Wright, P.J. (2012) Review of climate change impacis fishvaard

shellfish around the UK and Ireland. Aquatic Conservation: Marine and Freshwater Ecosystems3BZ, 337
132 ithin the Delta Programme, measures are taken to keep the level of flood risk within the legal norms. With the adegmatetatign of the Dutch flood
protection programmes, flood risks will not increase.
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Indirect health consequences are:
9 anincrease of vectdransmitted diseases such as Lyme disease;

9 anincrease of diseases linked to air quality (ozone and particulates);

9 anincrease of allergies such as hay fever and house dust mite allergy;

1 anincreasef waterrelated diseases;

9 achange in the occurrence of femdated diseases, due to the changing occurrence of pathogens;

9 anincrease of exposure to t¥lated disorders.

Climate change is only one contributing factor which impacts human health drgewg). However, its

conseqguences could potentially be severe, placing public health among the priorities of climate change policies in t
Netherlands (see Sections 6.2 & 6.3). Senior citizens and people who suffer from respiratory or cardiovascular
condtions are particularly susceptible to extreme temperatures. During a heatwave, mortality rises by approximately
13 per cent, largely due to the aggravation ofgxisting conditionsRIVM 2014). The frequency with which

extreme temperatures occur in urban areas is higher than in rural areas. Urban areas retain more heat by day and |
less heat at night. Heat stress is exacerbated by atmospheric pollution (high levels of ozomerendswg) and it

is this combination that can trigger various respiratory diseases. It is not yet clear whether milder winters will reduce
mortality.

With higher average temperatures, the hay fever season may become longer in duration. An incretasoig leng
droughts may render the season more intense. Exotic allergenic plant species such asAatwesia (

artemisiifolia) may establish themselves. At present, over two million people in the Netherlands take medication to
relieve the symptoms of hay few This figure is expected to double.

The influence of climate change on public health must be considered alongside that of demographic developments
such as population growth, population ageing, migration and urbanigatittarm and wet conditions will lead to
problems with mosquitoes and other arthropods as well as the diseases that they spread (emerging zoonoses such
West Nile Virus or malaria), which also result from more frequent travel abroad. In addition, pegpiejected to

spend more time outside (more often and for longer periods) because it will become warmer on average, while they
will also spend more time on outdoor leisure and recreation activities. Exposure to UV radiation, air pollution and
pollen, wate-borne diseases (e.g. cyanobacteria) and Lyme disease may increase as a result. The ozone layer abo
the Netherlands will probably recover more quickly from climate change, counteracting the exposure to UV radiatior

6.1.6Implications forrecreation ad tourism

The implications of climate change for the recreation sector are:

9 alonger tourist season due to higher temperatures in spring and summer;

1 restrictions on watepased recreation, such as reduced navigability and more delays at bridges du®tés
higher frequency of falling water levels in summer;

a decline in bathing water quality;

an increase in the number of day trips;

a rise in the number of foreign tourists;

an increase in the erosion of beaches and dunes due to higher mean sea level

=A =4 =4 =4

Depending on the climate scenario, the net spending in the recreation sector may rise by between 1% and 6%.
However, no account has been taken of any changes in leisure and recreation behaviour. European studies show tl
in the months of June, Julpa@ August, the temperature in the traditional holiday regions around the Mediterranean
could become too high for many tourists. In the more temperate climates, by contrast, conditions will become more
favourable. The Netherlands will have a more disting@sd r eput ati on as @At he Nether
popularity of water sports is growing). Numbers of foreign tourists coming to the Netherlands may rise and more
people may remain in the Netherlands for their holidays.

133 1dem.
134 Also see Braks et al. 2018ttps://www.ncbi.nlm.nih.gov/pubmed/244522%@r a substantiation of this fact.
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The increasing popularity eécreation on and in the water means that more people will be exposed to water and the
associated health problems.

6.1.7Implications forinfrastructure (road, rail, water and aviation)

The implications of climate change for infrastructure are:

9 anincrease in corrosion due to higher precipitation and higher temperatures;

1 anincrease in damage to oil rigs, higiitage transmission lines, roads, bridges and vehicles from extreme
storms;

1 fewer problems due to extreme winter conditions; e.g. fewesmtawhen roads need to be gritted or salted,
reduction in damage to rail tracks and roads by frost and salt/grit, fewer constraints on water transport from ice
cover and fewer travel delays;

9 anincreasing occurrence of rutting on melting road surfackdeformation of rail tracks, as well as failure of

technical installations, due to extreme high temperatures;

more obstruction of traffic by roadside fires due to drought and heat;

a reduced navigability of rivers in periods when water levels are tomhigio low;

more erosion of road infrastructure by heavy rain and flooding, which results in more maintenance;

increased flooding and obstruction of roads caused by excessive rain, insufficient drainage capacity of culverts

and road surfaces, changing gmndwater levels or failure of flood defences;

an increase in the probability of surface water pollution caused by sewerage overflow after heavy precipitation;

increased vulnerability to extreme weather due to socioeconomic developments and new teclsnclogies

smarter vehicles;

9 increased vulnerability of transport to extreme weather due to increasing dependence on other sectors such as
energy and IT.

=A = = =4 =4 =9

TheStern Review Report (2006)ates that the economic costs of storms and floods could be very high. Increasing
precipitation combined with highermtgeratures may accelerate the corrosion and deterioration of viaducts, bridges
and other infrastructure, while inspections and maintenance work will be needed more often. The relatively short
depreciation periods for investments in the road haulage sdicarit to react flexibly to climate change. Compared

to the change in the levels of use (increased traffic, heavier vehicles), climate change contributes little to wear and
tear, proceeding as it does at a slow pace compared to the frequency of rafnilemance work of dry infrastructure.
The impact on the availability of infrastructure due to extreme weather, and consequently on user costs, could be
much higher. Furthermore, the effects of low river discharges could become an important factortiamsgtert.
Investments in transport by rail and waterways require more time and the replacement periods of materials are muc
longer, thus making them more vulnerable.

Infrastructure is also dependent on other sectors, e.g. electricity and telecomaswhanaging water risks requires
cooperation between water managers. Awareness and knowledge of all possible climate effects is essential for criti
infrastructure to become more climatsilient. A specific effect, which will demand action in the loag, is the
constraints that shipping will suffer due to extreme high or low water. This development may push up prices for
transport. On the long run, this situation may lead to a shift in transport modality.

Opportunities resulting from climate charaygse because costs are avoided (e.g. less winter maintenance), because
future developments can accommodate known causes of climate change (e.g. integrated planning, smart vehicles
suitable to adapt to climatic conditions), and because innovation anelcthrusmic potential is required.

6.1.8Implications forenergy, IT and telecommunications

The implications of climate change for energy are:

1 adecline in natural gas consumption in winter;

9 anincrease in electricity consumption during summer;

i anincreas@ the frequency of cooling water constraints for facilities such as power plants. This issue is a
European problem, as the Dutch power plants have been moved to the sea;

9 areduction in the ice accretion on wind turbines;

1 anincrease in the damage toicat infrastructure from extreme storms.
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An i mportant trend is the increasing fAelectrificat.i
continuously increase the demand for energy, while the dependence of other critical sectoes@myhand IT

network increases the vulnerability of society. Moreover, these networks are becoming increasingly interwoven, not
only in the Netherlands but also on the international scale. Finally, due to the increasing contribution of renewable
energy sarces such as solar and wind, the energy system in Euiapkiding the Netherlandsis becoming more
vulnerable to climate and weather extremes as well (PBL $017)

As a result of these factors, a disruption of the energy supply due to climate chamge'e direct effects on all

critical infrastructure such as IT and transport, leading to numerous cascading effects in other sectors as well. For
example, if heavy rains or heatwaves cause a disruption in the power grid at a certain location, thenoassefju

this interrupted supply may be felt far beyond national borders. In the end, a failing energy grid due to the effects of
climate change can result in a high societal and economic impact.

The cost to repair physical damage to infrastructure israéfactors lower than the costs of not being able to add

value through energy in all depending sectors of society, such as information and communication (IT), the industrial
and transport sectors, and civil society at large.

In addition, the fuel mix sl in power generation is changing in the decades to come; the share of renewable energy
such as wind and solar power wil/l grow (Figure 6.4)
but they may also increase it; for example, in treeas wind energy, which is sensitive to weather extrédmes
specifically prolonged periods of windlessness.

Gross end use renewable energy
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Figure 6.4 Gross end use renewable energy

135 pBL (2017). Impact klimaat op robuustheid elektriciteitsvoorziening 2050 (Impact of climate on robustness of power sOp@Eg<208. Vonk and H.
Eerens. 41 pp., in press.
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6.1.9 International context

Climate change does not respect national boundaries (see Figure 6.5. Climate change in the world has multiple
consequences for the Netherlands in terms of how the country functions. This fact is because the Netherlands has
open economy and is connecteith the rest of the world in many different ways; for example, through its economy
and production chains as well as the power grid, IT, transport networks and vital infrastructure. Many Dutch
businesses also have branches outside the Netherlands anBubemngitizens travel abroad for their work or

holidays. Furthermore, climate change could also undermine development results and affect international stability. /
such, the Netherlands and the Dutch are at risk due to climate change effects elsewigsesituation may also

provide opportunities.

The 2015 PBL report on the risks and opportunities of international climate effects for the Netherlands shows that
the main risks for the Netherlands arise from weather extremes such as cyclones, ertmitatipn events,

heatwaves and drought. It is expected that the probability and intensity of such weather extremes worldwide will
increase due to climate change. The more gradual changes in the global climate will also affect the Netherlands on
longer term. These changes could include the melting of the polar ice, the shifting of climate zones and the related
effects on the growing conditions for crops, and the warming of the oceans leading to the migration of fish stocks.
The 2015 PBL report distijuishes between climate risks and opportunities in an European context on the one hand
and the global dimensions on the other hand. In Europe, the climate risks with the greatest impact for the Netherlan
are related to (1) the international power grid &hnetworks, (2) the water levels in the rivers and (3) public health.
The Netherlands is already preparing to deal with two of these risks: the risk of flooding has been addressed in the
Delta Programme, and there is already a monitoring and scregaiegian place for infectious diseases. As such, a
large challenge lies in the power supply and IT services. As grids and networks are becoming increasingly closely
connected with one another internationally, a disruption in just one of these netwodks@giohs could trigger

cascade effects. The probability that the Netherlands will be faced with a failure of the power grid or a collapse of IT
networks due to weather extremes is small at the moment, but should it occur, the impact could be huggmat the
time, climate adaptation efforts on the part of the Netherlands to make the power supply and IT networks more robt
will be most fruitful if they are undertaken in close cooperation with the other countries in Europe; for example, by
doing climate wess tests.

The most relevant risks of climate change impact on the Netherlands from a global perspective are related to (i)
disruptions of economic chains and (i) international stability. Regarding the economic chain, if weather extremes
somewhere inhte world lead to temporary shortages in and disruptions to the supply of raw materials, products and
services, this situation can lead to increasing prices. As a result, the World Economic Forum recognises that climat
change is posing a major risk to flb@ctioning of the world economy. Although the impact of these disruptions per
event would likely be small for the Dutch economy as a whole, this notion does not preclude the fact that it could be
serious for individual companies or private citizens. Fangple, Dutch businesses and citizens in a disaster area
could become directly affected.

Indirectly, the Netherlands could also become affected, as climate change/extremes could affect international stabil
as well. Simmering conflicts, such as thosgaunding the availability of agricultural land and water, could flare up

as a result of climate change and lead to political instability. For example, higher food prices due to harvest failures
after drought could have considerable consequences farddleplopulation in the affected areas, eventually leading

to increased tensions. The possible increase in tensions and natural disasters will lead to a greater demand for relie
other regions and a need for more humanitarian aid. In the Arctic regisimrs could mount concerning the rights

to natural resources which would become extractable due to the melting polar ice. Although it is unlikely that this
situation will lead to conflict, the impact could be major should it occur.

136 pBL (2015) Worldwide climate effects. Risks and opportunities for the NetigistEds. M. Vonk, A. Bouwman, R. van Dorland & H. Eerens; report no 1412,
60p, http://www.pbl.nl/en/publications/worldwidelimate-effectsrisksandopportunitiesfor-the-netherlands
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Figure 6.5 Interndonal relations

Explanatory note to Figure 6.5: There are several ways in which the Netherlands may come to experience the
conseguences of global climate change; disruption of the business chains or the supply of raw materials, financial
damage to Dutclvestments abroad, damage to vital infrastructure such as energy or IT, damage to people travellir
to countries with increased public health risks, or even geopolitical consequences such as conflict and migration.

6.1.10 Opportunities of climate change

Climate change may also have positive effects for the Netherlands. Most of them have already been mentioned in
previous sections. The increase in the greenhouse gaan@d@he rise in temperatures both have a positive impact on
the production levels ohost agricultural crops grown in the Netherlands. With other regions being hit harder by
climate change, this situation may result in a relative competitive advantage for Dutch agriculture.

Milder winters will result in cost savings on energy use aad roaintenance, although the savings on energy use

may be compensated by a higher energy use in summer. Another positive effect is that the change in climate will m
the Netherlands more attractive for tourism and recreation. Although weather extrdnmeseeise, the summer

season will be longer; spring and autumn are both expected to have longer periods of pleasant weather.

Internationally, the demand for Dutch expertise may increase, particularly in water management, flood safety, water
distributionsystems, renewable energy and innovative cliraatart agriculture.

6.2 (B) Impacts and urgencies

Section 6.1 comprised an inventory of climate changeserved and projectédand its implications for the

Netherlands. This inventory has been gatth@éneer the years, especially in the Knowledge for Climate (Kennis voor
Klimaat) Research Programme. A wide range of implications have been identified. As a next step after these initial
inventories, a risk assessment has been carried out in order tothesesdsof especially the negative implications

(PBL 2015.
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6.2.1 Understanding risk: likelihood and impact

The negative implications of climate change may have a serious effect on the way that the country functions. They
varied, affect various levels and scales, and have an enormously varied impeltt &s picture the main risks that

the Netherlands iskely to face, a distinction has been made between risks affecting the economy, those affecting
people, 3{13(71 those affecting nature and the environment. The risks were subsequently ranked according to impact a
likelihood™"

The impact of an occurrence dfmate change was classified into three categories usingggemtitative scoring,

with different category boundaries per type of impact (i.e. economy, people, and nature and the environment).
The likelihood of an occurrence of climate change wasdéssified into three categories: unlikely to increase within
this century, likely to increase within this century and likely to increase within this decade.

Three impact tables resulted from this analysis. In these tables, the negative implicatiomastefotiange were
classified ranging from a low risk (low impact and low likelihood) to a high risk (high impact and high likelihood);
see PBL 2015 or Appendix 1 of NAS 2016.

137I n
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Box 6.2. Risk assessment methd@BL 2015:

Climate change may cause the events that we are currently already facing to become more frequent and more intense.
gradual changes in climate@ethe rise in temperatures and sea levels) as well as the expected increase in weather extre
(drought, heavy rainfall in combination with wind gusts) will both lead to changes in the level of risk for people andmatu
collaboration with many otme&knowledge institutes, PBL constructed an overview of the range of climate risks to the
Netherlands. In doing so, a distinction was made between three risk dimensions: economic risk (damage), human risk
casualties), and nature and environmensiisr(the disappearance of certain species and habitats). These risks were subs
ranked according tprobability (likelihood) andprojected magnitudémpact). The magnitude and probability for each risk
dimension were classified into three categsriThe resulting tables can be foun@®BL 2015

The level of probability is related to the frequency at which already occurring events are likely tthameuoften, similar, less
often), the reference being the occurrences over the
Netherlands, we estimated the likelihood of the country experiencinginaom more sevefieclimate chage impacts in the
coming decades or century. For the risk assessment, we assumed the current spatial layout as well as the current size
composition of the Dutch population, combining these factors with the climate change projected for 2050. Adlzgesul
assessment is effectively an estimation Ain case of i

The magnitude of the economic risks is indicated by the projected damage in euros as well as the personal risks hetern|
number of deaths and/or casualties. Casualties aréepwbp have somehow been exposed to the consequences of climate
change. This group may vary from people whose home has been flooded as a result of extreme rainfall to people who ¢
power cuts or disruptions to communication services and thoseisgffeem hay fever. The magnitude of nature risks is

indicated on a local, regional or national scale, in combination with the degree of irreversibility of the consequences.

The likelihood and magnitude of watexlated risks were derived from studiesréed out for the Delta Programme. For the ot
risks, the magnitude and likelihood were based on other studies of i) transport and infrastructure, i) the power smpii)sy
IT networks, iv) public health, v) nature, vi) agriculture and vii) dish For each category, this estimate concerns the magni
of the consequences within a certain sector. The related background reports can be downloaded from
http://www.ruimtelijkeadaptatie.nl/nl/bouwsteneas. International risks for the Netherlandsenvgerived from PBL (2015d).

6.2.2 Visualising consequences of climate change and risk
When writing the National Climate Adaptation Strategy, it was decided to visualise all inventoried implications or
consequences of climate change in four diagramsliging each of the four major climate trends:

1. Temperatures are rising (it becomes watrsee figure 6.7a

2. Precipitation is increasing (it becomes wetsere figure 6.7b

3. Periods of drought are increasing in summer (it becomes deierfigure 6.7)c

4. The sea level is risin(see figure 6.7d)
The results of the risk assessment described above have been included in these diagrams, adding bold uninterrupti
and bold interrupted outer lines to indicate that the risk for sectors and systems is high.

6.2.3 From risk assessment to adaptation strategy

The next step to be taken is to formulate an adaptation strategy counteracting the negative sectoral implications. In
order to do so, we need to know where to start. Which one of the risks needs ounatiathiich sector or system

has already studied the implications of climate change and is addressing them already? Where could adaptation
measures best be taken? Which should these measures be? And when should these measures be taken? Such qu
need tdbe answered in order to determine where to start.

To determine the issues that need to be addressed urgently, the Netherlands Environmental Assessment Agency (|

developed five criteria. Three of them define the character of climate change or a effewtand two of them
define the ability of an affected sector or system to adapt to the changing ¢lseetigure 6.6).
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Policy urgency defines the strategy for adaptation measures
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Source: PBL

Whether or not a climate effect is considered to be urgent depends not only on the character of the particular climate
effect but also on the adaptive capacity of society and the societal context.

Figure 6.6: Criterea to determine urgency.

First, three criteria that determine the character of a climate effect (thavbreave already been explained above
when defining different risks):

1. the likelihood of an effect;

2. the impact of an effect;

3. the knowledge uncertainty about the effect. Is it a gradual change which is often linear and as such relatively
easy to predict, arwe confronted with increasing extremes which is much more difficult to predict, or are we
facing a system change?

Second, two criteria to define the ability of a sector or system to adapt:
1. the lifespan of a measure, depending among other things ofetiradior replacement time of parts;
2. the capacity to adapt within a sector or a system, depending among other things on the culture.

Within PBL6s standard methodology, these five crite

of dimate change to which extra attention should be devoted, over and above those designated under the Delta

Programme. As a result, the National Climate Adaptation Strategy focuses not only on issues suffering from a mark

climate impact but also on vulnéia sectors and/or sectors with limited adaptive capacity. This approach has lead to

the following six issues demanding urgent action:

1. more heat stress leading to increased morbidity, hospital admissions and mortality, as well as reduced
productivity;

2. more frequent failure of vital systems in energy, telecommunications, IT and transport infrastructures;

3. more frequent crop failures or other problems in the agricultural sector, such as decreased yields or damage |
production resources;

4.  shifting climatezones, whereby some flora and fauna species will be unable to migrate or adapt, leading to
changes in biodiversity;

5.  greater health burden and loss of productivity due to a possible increase in infectious diseases or allergic
respiratory conditions sucls &ay fever;

6. cumulative effects, whereby a system failure in one sector or at one location triggers further problems
elsewhere.
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6.3 (C) Policies and measures

We start this section with the general outline of climate adaptation policy and implementation. In the
following subsections, we elaborate on sesfuecific policies and measures.

The most important milestones in policy and measures for climate adaptation have been described in the
introduction to this chapter. To summarise, the fifational Adaptation Strategy (NAS) was published in
2007. The Delta Programme (DP) started in 28d)its preparation phase ended with the ratification of

the Delta Decisions by the Dutch Government in 2014. In 2016, the second NAS was published.

The DP focuses on issues in the field of water and spatial adaptation. By contrast, the NAS has a wider
approach to climate adaptation, focusing on sectors and systems other than water and spatial adaptation
(see Box 6.1 for general information about the Delta Programme; see3ox general information

about the NAS).
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Box 6.3. National Climate Adaptatbn Strategy

Policy

The Netherlands was one of the first countries to develop a National Adaptation Strategy in 2007. In 20
Netherlands finalised a neMational Climate Adaptation Strategihis second NAS introduces various new
initiatives and intends to accelerate the progress of ongoing initiatives. It encompasses the national Del
Programme, in which all authorities work together on the adaptation to sea level rise, more interfialie rai
increased peak discharges of rivers, droughts and heat, though it focuses on the issues not dealt with ir]
Programme. The formulation of the National Climate Adaptation Strategy 2016 was guided by the integ
climate policy agenda for mitigion and adaptatiofi,t he CIl i mat e, aAdgtés babedon r¢cend 1
insights into climate risks and vulnerabilities ashasl socioeconomic developments. The National Climate
Adaptation Strategy 2016 has been presented to the House of Representatives. It also meets the Eurof
Commi ssionbs request for Member States to prod

The National Climate Adaptation Strategy 2016 builds on the analysis elaborated in the previous sectiof
highlighting the six climate effects which call for immediate action (see 6.2). Notwithstanding the importg
address these six climate effe¢ks NAS underlines that action is needed on a wide variety of climate effe

The NAS ascer t@mioncfitm@d ificla madient undertaking
member of Dutch society is responsible. For this reason, theiN&&ls to set out the course. The governm
will stimulate and initiate projects and programmes in order to:

increase awareness of the necessity of climate adaptation;

encourage the implementation of climate adaptation measures;

develop and exploit thenowledge base;

address the six climate effects which call for immediate action;

embed climate adaptation within policy and legislation;

monitor the progress and effectiveness of the adaptation strategy.

The NAS also ascertains that the urgency of dénaalaptation will only increase in the years ahead. Since
i mpossible to plan everything in advance due t
underpin the activities set out on account of the NAS.

oukwnpE

Measures

The NationalClimate Adaptation Strategy 2016 is the precursor to a Climate Adaptation Implementation
Programme which is being developed at the moment. Its goal is mainstreaming climate adaptation in all
policies, in all policy implementation and in all relevant atiéég of civil society, citizens and companies.
Projects already confirmed in the NAS are also included, such as a study to determine the current statu
government buildings and sites, the organisation of a dialogue on the insurability of climandsts
production of a climate adaptation guide to accompany the Makr Programme for Infrastructure, Spatial
Planning and Transport (MIRT).

In order to implement the National Climate Adaptation Strategy 2016, topical dialogues on climate adap
have been initiated for the most pressing issues. Stakeholders are gathered around these issues to dis(
analyse the relevant elements, to define the role and responsibility of each of the stakeholders, and to f
an action plan in which eackakeholder assumes certain responsibilities.

Coordinating role

National and international coordination of climate adaptation lies with the Ministry of Infrastructure and t
Environment®. The ministry also oversees the design of a monitoring system ghitlended to enable the
central government, regional and local authorities, water management authorities and other stakeholde
monitor the progress of the NAS implementation programme as well as their own contribution. The Nati

138 n October 2017, a new cabinet was established. As a result, the ministry is now called the Ministry of Infrastructurer AtanAteeent.
The mandates for the climate adaptation issues remain with this Ministry.
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Adaptation Strategexplicitly calls for broad participation of government departments, the business comn
and individual households. Figure 6.8 illustrates the approach taken in the National Climate Adaptation
2016 to climateproof the Netherlands.

e0 0 .
1.increase awareness o 2. encourage the
“w of the necessity of \ implementation of
climate adaptation climate adaptiaton
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L . i e 3. develop and

6. monitor the progress
Q and effectiveness of the ‘wa exploit the
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5. embed climate
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policy and legislation climate risks
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Private sector Civil Research Government
companies society institutes W authorities

Figure6.8: The approach of the National Adaptation Strategy to climattef the Netherlands

As mentioned in the second National Climate Adaptation Strategy (2016), it has been recognised that
climate change adaptation is not only something for the central government, but that regional and local
authorities, water management authorities and ctiaeeholders need to be involved as well. Taking up

this challengethe Association of Provinces of the Netherlands (IPO), the Association of Netherlands
Municipalities (VNG) and the Association of Regional Water Authorities (UvW) published on march 10
207 their Alnvest ment RJgkisageada Eontains goplsachodncréteé i mat e o
objectives as well as actions with regard to climate adaptation.

The new cabinet intends to respond to this agenda with a national agreement or covenant on climate
adaptation.

The following subsections summarise how the most affected policy sectors deal with climate adaptation,

both in recent national policy plans and in implementation. Subsection 6.3.1 mainly falls within the scope
of the Delta Programme, while théher subsections mainly fall within the scope of the NAS.

6.3.1Water and spatial adaptation

In this subsection, we discuss the three components of the Delta Programme: water safety, freshwater
supply and spatial climate adaptation. In Box 6.1, the gépatline of the programme has been given.
Complementary to the Delta Programme components, we discuss the international cooperation in
preparing for adaptation.

139 https://vng.nlffiles/vng/20170310_investeringsagenda_voor_kabinetsformatie 2017 def.pdf
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Water safety

Overall national policy outline

Climate change and adaptation measures ayegly integrated into the water policy agenda.

Increasingly extreme river discharges and the rise in sea levels are addressed in the Delta Plan on Water
Safety.

New standards in flood risk management

From 1 January 2017, tmew standards for flood risk managemieave entered into force. These new
standards are based on flood probabilities, whereas the old standards were paskahilities of

exceeding water levels. These new standards signify a major leap in flood risk management policy. New
knowledge accompanies these new standards as well as new forms of organisation.

Dyke reinforcement continues to play an important makeeping the Netherlands safe from flooding.
TheThird Safety Assessme(®2014) of the existing primarydod defence system acknowledges the
importance of the considerable effort devoted to compliance with old, statutory flood protection
standards. The implementation of reinforcement projects has been reprioritised on the basis of the new
standard. Some ofi¢se projects will also be-svaluated through the new standard.

In addition to the reinforcement of dykes, other more integrated solutions are taken into consideration. An
example is the Room for the River programthéRuimte voor de Rivier), where the river manager has
cooperated closely with provinces and municipalities to find solutions not just for water safety but for
multiple goals.

The Delta Programme has adopted a-biaked approach. Not only the probabitififlooding but also

the consequences of flooding, such as fatalities, damage and disruption, are included in this approach. A

tolerable individual risk level (i.e. a basic safety level for the individual loss of life due to flooding) of

1/100,000 or 18 per year is set for everyone living or working in an area that is protected by dykes,

dunes or dams (201'3). This riskbased approach results in differentiated levels of protection as an

economically efficient method to reduce the risk. Adisised appiach also recognises opportunities

offered by secalled multilayered safety. In accordance with the European Flood Directive, the Delta

Programme from 2013 onwards propagates a{lasgm safety model:

1. The first level of safety is protection against flowg(dykes, dunes, barriers and dams), minimising
the probability of a flood. This measure is and remains the basis of our safety during high water.

2. Spatial planning is the second layer of mldsiered safety and can limit the effects of flooding in the
areas behind the dykes, thus contributing to water safety. A good spatial structure will provide
physical protection of vital or vulnerable functions, which is an important component of the Delta
Programme for Spatial Adaptation.

3. The third layer is emergey management. Adequate crisis management will limit the impact of a
flood in terms of casualties and fatalities. This responsibility has been assigned to the Water Crisis
and Flood Management Task For&tuurgroep Management Watercrises en Overstromjnge
which includes representatives of all relevant parties, including ministries, water authorities, regional
disaster management authorities and highway authorities. The Ministry of Justice and Security and
the Security Council are working alongsideparns i n t he water sector on t
Evacuationo project. This project recently prodt
authorities on the ways to integrate water safety into their practices and procedures.

140 https://www.ruimtevoorderivier.nl/english/

11 Delta Commissioner 2013. Delta Programme 2014. Working@D#ita. Promising solutions for tasking and ambitions.
https://english.déacommissaris.nl/binaries/deltammmissioner/documents/publications/2013/09/17/dwitaramme
2014/Delta+Programme+2014 English_tcm3U®435.pdf
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Adaptation measures
Overthe past decades, enormous investments have been made to improve the water safety of the
Netherlands.
1 Coastalzonet hr ough AThe coast is growingo, the Nether
the key solution for coastal defence. It enables thstabfoundation zone to grow concurrently with
the rise in sea level. Where possible, this process occurs by distributing and transferring sand
naturally along the coast (see Box 6.4). In addition, the cabinet is opting for a cohesive approach to
spatial @velopment of the coastal zone which allows for a balanced development of nature, economy
and accessibility in the existing coastal areas.

Box 6.4. Sand Engine (Building with Nature)
Between Ter Heijde and :
Kijkduin along the western
coast, 21.5 milliorcubic
meters of sand have been
deposited as a kind of sandy
reservoir spanning 128
hectares. The width of the
beach is about 2 kilometres.
This artificial peninsula
extends approximately one
kilometre into the sea. Wind,
waves and currents are to
spread th sand. In this way,
the coast grows naturally,
making it safer and creating
new nature. In addition, it is
no longer required to bring
sand on the shore every five
years, which saves costs and
is less disruptive to the
beaches and the coastal ecosystéim.dxpected that the Sand Engine will have produced 35 acres of new be:
and dune in 10 to 20 years. The public can walk on the Sand Engine within safety restrictions and the natur
developments are closely monitored. After a few months, for exarhpizg ialready become clear that the locatiq
of the Sand Engine was growing more rapidly in the direction of the coast than expected. Wind and currentg
to change the Sand Engine as soon as it was created. The alterations in its shape havatehgelyxpectations
so far. The Sand Engine has been eroded on the western side, with the sand being deposited to the north g
As a whole, it has become narrower and longer. On the basis of the initial observations, the researchers inv
have ndiced that more habitats have been created for flora and fauna as a result of the arrival of the Sand H
The Sand Engine has proven appealing for a range of outdoor activities, especially kite surfing. Signs have
placed at the entrances to thedle that provide visitors with information about the tides around the Sand Engi
and how they can navigate them to avoid being cut off from the beach at high tide.

Even as the Sand Engine is taking shape, it is generating considerable foreign intetgsedstests have come i
from the south of Sweden, Peru, South Africa, Vietham, the United States, Indonesia and the United.Kingdd

1 rivers: within the Flood Protection Programme (Hoogwaterbeschermingsprogramma) as well as the
programmes for rivewidening under the Room for the River (Ruimte voor de Rivier) and the Meuse
projects (Maaswerken), over 30 projects have been completed along the major rivers. Since 2015, the
Rhine is able to handle a peak discharge level of 16,3@0amd the Meusedischarge level of
3,800 ni/s. Where possible and cesffective, measures are already being implemented to enable
discharges of 18,000%s by the Rhine and 4,600°4%1 by the Meuse. To anticipate these higher
discharges, reservation zones for future flpoatection or peak storage have been designated.
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Regional Water Authorities contribute on a structural basis to the current Flood Protection
Programme. As part of an Administrative Agreement on Water Affairs (concluded on 23 May 2011),
regional Water Athorities became efinancers of the investments needed to improve the primary
flood defence systems which are operated and maintained by these authorities, since they fall within
their jurisdiction. The cdinancing is equally distributed between the watethorities and the Delta

Fund. This agreement also mentions the need to cooperate in water management issues so as to
increase effectivity.

Freshwater supply

Overall national policy outline

The Delta Decision on Freshwater Supffignd the associaieDelta Plan on Freshwater Supffyare
fostering a sufficient freshwater supply in the Netherlands now and in future, an attractive living
environment and a strong economic position. All over the Netherlands, measures aimed at the efficient
use, retentiorstorage and supply of fresh water are in progféss

Adaptation measures

The innovative approach in this domain is thecatbed Smart Water Management, which aims at

efficient operational water management by using IT and reaching across water mahagemdaries.

New applications to this end, such as information screens, have proven their value in recent calamities.
Tools to effect a cultural change, such as serious games, also prove effective. The usebakadisk
approach to freshwater availabjlin operational water management looks promising. Freshwater supply
measures are increasingly linked to spatial adaptation measures, especially the ones involving drought
issues.

The measures set out in the Delta Plan on Freshwater Supply are beemgémield according to

schedule. For some measures, an integrated approach has been adopted.

To improve the water quality in the Netherlands, responsible parties such as the national government,
regional water authorities and other interested parties catepe the Delta Approach. Recently, this
cooperation resulted in the Delta Approach Water Quality and Fresh Water, which intends to improve the
water quality and to avoid water quality problems in future.

Spatial climate adaptation

Overall national policy outline

The Delta Plan on Spatial Adaptation, launched in 2017, has been mentioned before. It focuses on spatial
adaptation to more intense rainfall, drought and heat, as well as on measures to reduce the impact of
flooding throughspatial planning should a flood occur. The realisation of a wasdirent and climate

proof design will be achieved by working on seven ambitions (Figure 6.9):

mapping out vulnerabilities;

conducting a risk dialogue and drawing up a strategy;

drawing up an implementation agenda;

capitalising on opportunities for linkage;

encouraging and facilitating;

agkrwdE

142 hitps://english.deltacommissaris.nl/deftagramme/deltalecisions/freshwatestrategydeltadecision
143 https://deltaprogramma2018.deltacommissaris.nl/viewer/chaptetéli®programme/chapter/ideltaplan-onfreshwatersupply
144 https://english.deltacommissaris.nl/dgtevgramme/documents/publications/2017/09/19/dp281Brintversie
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6. regulating and embedding;
7. responding to calamities.

Mapping out
vulnerabilities

Conducting risk dialogue
and drawing up strategy

Drawing up
implementation agenda

iAler

Capitalising on
opportunities for linkage

Regulating and Encouraging
embedding and facilitating

Responding
to calamities

Figure 6.9: The seven ambitions for watesilient and climatgroof spatial planning (Delta Plan on
Spatial Adaptation 2018)

Regional policy outline

In urban areas, municipal authorities and regional water authorities are jointly responsible for reducing

the risk of pluvial flooding. Théttps://www.government.nl/topics/wateranagement/administrative
agreemenbn-wateraffair’d f |l oodi ng as a resul t outhoritiesdervide pr eci p
how they address water challenges.c8lbed Water Plans are developed at different scales and with

different legal status; for example, a Water Plan at the level of municipalities, a Municipal Sewerage Plan
(including rainwater collectio), a Provincial Water Plan, a Water Management Plan of the Water

Authorities and a countrwide National Water Plan. These different water plans together offer

opportunities for wateinclusive planning.

Measures coordinated by the Delta Programme

Concet e projects for climate change adaptation pres
options. Implementation is often realised by regional and local authorities, especially where spatial
developments are concerned. Coalitions of the willing foloreiand local initiatives are on the increase

(for example, see Box 6.5). The most important results continue be the Climate Agreements between the
national government, the Association of Provinces of the Netherlands (IPO) and the Association of

Netherlanls Municipalities (VNG); the development and use of the National Climate Poittaé

Climate Impact Atlasthe execution of a climate stress test by municipalities before 2020, to which

authorities havagreed; and national and international cooperation between the business community and

the international Delta Alliance (2013).

145 http://ruimtelijkeadaptatie.nl/english/

144



https://www.government.nl/topics/water-management/administrative-agreement-on-water-affairs
https://www.government.nl/topics/water-management/administrative-agreement-on-water-affairs
http://www.klimaateffectatlas.nl/en/
http://ruimtelijkeadaptatie.nl/english/

A number of municipalities have started to develop adaptation policies and even released local adaptation
strategies; for exanhg, the cities of Rotterdam (with its Rotterdam climate initiative) and Amsterdam
(Amsterdam Rainproof). Many more examples exist, as can be seen on the map showing examples of
climate adaptation measures which is available on the portal mentioned abaral Studies advise on

the embedding of adaptive capacity in planning instruments such as the strategimswoimmental
assessment (planMER), Cd&¢nefit Assessment, Water Assessment (in Dutch: Watertoets) and Building
Act (in Dutch: Bouwbesluit).

Box 6.5. Adaptation to climate change in the city of Amsterdarin Amsterdam Rainproof makes the most of
rainwater

Amsterdam Rainproof is a partnership which aims to reduce the negative impact of the increasingly frequen
rainfall in the city. Rainwadr represents a free resource. Rather than allowing it to simply run off into the drair
system, Amsterdam Rainproof wants to put it to good use.

In some places, the drainage system is simply not up to the task. Within the urban environment, much of thg
area is covered by buildings, asphalt or concrete where water accumulates and can cause significant dama
Amsterdam Rainproof collatesfarmation, initiatives and ideas. Everyone can help to achieve its aims. While
installing a water butt in the garden may not se
will be the combined result of all efforts large and small. #£dgop counts! The project involves close cooperati
between various partners, from water management authorities and research institutes to small companies g
individual households.

https://amsterdamsmartcity.com/projects/amsterdanproof | https://ww.rainproof.nl/

Regional and local measures

Provinces and Regional Water Authorities are implementing adaptation measures in the regional water
system. Most of the measures consist of creating
many cases, the parties involved prefer intisgtaolutions, combining water issues with other space
consuming issues (housing, leisure, biodiversity, farming, and so on) in order to create more value for
society as a whole (see also Section 6.3.2).

The Association of Netherlands Municipalittes (VNG i s moni t oring its member so
increasingly severe and protracted rainfall. Approximately one third of the investments in water

management tasks at this level are intended to improve rainwater drainage. Measures focus on separating

the precipitabn runoff from sewage water. They include increased infiltration of precipitation, retaining
groundwater at levels beneficial to the ecosystem and increased capacity to remove excess water.
Municipalities are required to compensate for lost infiltratiapacity. Large projects are subjected to a

water assessment process.

International cooperation in preparing for adaptation

In addition to the cooperative actions at the national and regional levels, the Netherlands actively
cooperates with other couigs in lowlying delta areas that also face a challenging climate adaptation.
The aim is to learn from each other, to help others protect themselves against floods and to help them
ensure sufficient amounts of clean water. In doing so, the Netherlaeds ied longterm cooperation
agreements. These partnerships will be based on the existing Partners for Water (Partners voor Water)
programme. Box 6.6 gives an example. Chapter 7 provides more extensive information on the Dutch
support for climate actioim developing countries.
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Giving adaptation to climate change a more prominent place in foreign policy will also create
international opportunities for the Netherlands; for example, in the fields of international stability,
agriculture, and urban planniagd development. The Netherlands is waddowned for its experience
and expertise in the field of water management. From New York to Vietham, Dutch companies,
academics and public officials are asked for advice. The growing demand for knowledge sieth@xpe
on the subject of climate adaptation provides opportunities for Dutch expertise as an export product.
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Box 6.6. The Banger Polder pilot in Semarang, Indonesia

The Banger Polder project in Semarang originates from thet&ngcooperation between Indonesia and the
Netherlands in the field of water management, laid down in an agreement between two Indonesian and two [
mini stries. The thperflaofirg causedby soil subsidenice tnmajor €ause pmong other things,
climate change. Soil subsidence has lead to increasing severity of the daily sea intrusion and severe limitatio
drainage capacity of lolying urban territories.

Thepoor district around the Banger drainage canal in Semarang on Central Java, Indonesia was selected to
Dutch polder system as a solution to stop the flooding from the Java Sea as well as the flooding during heavy
The project started in 26 and comprises two components: 1. the design and construction of polder facilities s
polder dykes, a pumping station, retention basins and dams in the drainage canal, and 2. the implementation
training by the Dutch Regional Water Authority Hbegmraadschap van Schieland en de Krimpenerwaard (HH
of an organisation to operate and maintain the polder facilities.

In October 2016, the polder facilities wérén part provisionallyi realised and operationalised. Since that time, tk
CommunityBased Organisation SIMA was activated, previously founded to shape public involvement and
responsibility in the water management of the district. The main objective of this CBO is to be an intermediatg
between the inhabitants and businesses of the distrittsoone hand and the municipality on the other hand, whi
operates and maintains the polder facilities. SIMA will also collect water retribution, which will cover approxin
50 per cent of the daily cost for the water management in the districteffiiraition adds up to about one to eared
a-half euro per person per year.

Since the pumping station has been in operation after the completion of the polder dykes, the daily flooding f
Java Sea has stopped and the neighbourhood has grownperjiyod he project formally terminates at the end of
2017, but the friendly relations between the Dutch Regional Water Authority HHSK, the CBO SIMA and the
municipality of Semarang will continue.

Banger Pumping Station in action

No more flooding from Banger drainage canal




6.3.2 Implications for nature

Overall national policy outline

Climate change is likely to have a considerable impact on the realisation of the current conservation goals

for biodiversity. This development requires a reassessment of aspects such as the foreseen extension and

|l ocalisation of the Dutch National Ecol ogi cal Net
meet climate change challenges. Solutions will oftere laastrong spatial impact on the already

intensively used Dutch landscape.

Examples of innovative strategies in this domain are the following broad types of adaptation:

- assessment of nature policy and biodiversity conservation goals in response t® diamgfe
(2013)“

- scenariosfornatule ncl usi ve agriculture andendgronmental Acol | ecH
schemes;

- integration of nature objectives in water management and infrastructure.

The resilience of the natural environment throughoutti@sovations is expected to increase by creating
larger interconnected nature areas and corridors, as well as a sufficient variety of favourable

environmental conditions (Highow Netherlands, green infrastructure, wiey and fresksalt gradients,

and soon). Increasing the adaptive capacity of nature calls for a fuller use of the possibilities within the
existing framework of nature and biodiversity legislation and policy, with a view to a more development
oriented policy focused on natural dynamics.sTlicy should still respect global agreements on the
protection and sustainable use of biodiversity as agreed in the Convention on Biological Diversity and the
Sustainable Developments Goals. An important instrument in this respect is the creatidn Nfahe u r e

Net wor k Netherlandso under the responsibility of

Provincial policy outline

In 2012, many nature management tasks were devolved to the provincial level, with the existing
budgetary reserves transferred to the Provinces Fund. dhimgial authorities are now responsible for

the management of existing nature areas as well as the realisation of the ecological network, for which
80,000 hectares are to be acquired. Within the physical domain, the central government has limited its
own responsibility to the large bodies of water and to certain aspects of agricultural nature management,
the latter being undertaken in association with the provinces.

Adaptation measures

In 1990, the government introduced the National Ecological Network, a concept intended to offset the

impact of climate change by allowing more space for natural processes. It was hoped that the proposed
infrastructure of interconnected nature areas wonb@rage vulnerable species to migrate; a form of
Aimanaged relocationo. This principle has been ret
iNatuurl ijk verder o ( Rifidineof BtanbmicrAéfdirs, 2y For war d o0 ;

The climate buffer programrti€ was initiated in 2006 by collaborating nature organisations, later united
in the Climate Buffer Coalition (CNK) in response to the consequeriadisnate change. Climate
buffers are naturbased solutions that serve to reduce the risk of flooding and the effects of prolonged

146 MinEZ 2013. Natuurambitie Grote Wateren 2050 en verfletion for nature in large water bodies 2050 and beyond
https://www.rijksoverheid.nl/binaries/rijksoverheid/documenten/publicaties/2013/10/31/beleidsverkeatingmbitiegrote waterer2050
2010/natuurambitigrote wateren2050enverderdec2014.pdf

147 www.klimaatbuffers.nl
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drought, while creating positive effects for living and housing, the landscape, cultural heritage and

recreation. These cliate buffers contribute to the climgteoofing of the Netherlands.

This initiative found a ready ear in politics. The Dutch House of Representative awarded it a subsidy

amounting to a4 15 milli on, whi ch waslimatee ant to bui

adaptation. Nature organisations were to be responsible for the implementation of the projects. The
government included the provision in the subsidy conditions that attention must be paid to public support

and the dissemination of results.

These dimate buffer projects were used as best practices by the Delta Programme, which in turn led to

further knowledge development and publicity.

The Climate Buffer programme ran until 2014, but a large part of the projects were completed later.

These projectsra permanent sources of inspiration. In 2017, a restart was made when the CNK received

subsidies from the EU (LIFE IP Delta Programme) in order to link nature development and management

to future water management and water safety plans.

Altogether, 20 climate buffers were built up to 2014. They were designed in four different types:

1 Inthe river landscape, the deepening of the floodplains (for example, with beds parallel to the main
river bed) reduces the occurrence of high water and the risk of floodindy&e breache€limate
buffers of this type have been realised in Onlanden, Ooijen Wanssum, Regge, 1Jsselpoort, Weert and
Kemperbroek, for example.

1 Inthe dune areas, broadening makes them more resilient and improves their protection capacity
against fbods, so artificial breaches can be allowed in order to develoghigity ecological
habitats. One example of such a climate buffer is VoBungen.

1 Inthe tidal landscape of the Wadden Sea and Zeeland, the growth of flats, meadows, silts and salt
mardies can be promoted as a way to keep pace with the sea level rise and the land subsidence. One
of the projects involved the reintroduction of sea grass.

1 Inthe peat grassland areas, raising groundwater levels will slow down the subsidence process.
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Fig 6.10 : Climate buffers in thedtherlands
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6.3.3 Aagriculture, horticulture and fisheries

Overall national policy outline

Dutch agriculture is likely to benefit from climate change more than agriculture in countries farther to the
south or east. Higherrmperatures may allow for the introduction of new crops. If the effects of climate
change elsewhere in Europe prove less propitious, the Netherlands will gain a competitive advantage. The
increased frequency and intensity of weather extremes will nevesdirelsult in greater damage to crops

and production resources.

Examples of innovative strategies in this domain are the following broad types of adaptation:

- innovation at the level of whole areas (vital countryside) by capitalising on the large coupled
transitions in energy, water and land'd%e

- renewal of agriculture and horticulture in view of the globally increasing salinity of delta areas as
well as innovations at the production level (2612)

Adaptation measures

The Ministry of AgricultureNature and Food Security indicates that most adaptation measures need to be
implemented at the farm level, although a higher level of planning is required for some. For example,
farmers can adapt to hightensity rainfall by improving drainage, but thepatt on crop yields also

depends on regional water management. In 2016;ihighsity rainfall caused crop failure on many

potato fields in South Brabant. The ministry indicates that measures at the sector level are also required,
specifically for the deslopment of heatesistant or pesand diseaseesistant varieties.

6.3.4 Health and welfare

Overall national policy outline

The Ministry of Health, Welfare and Sport is mindful of the possible effects of climate change, which it
addresses within its gelar policy. In 2007, a National Heat Pi&ftwas prepared as a preventive measure

in a cooperative project between the Ministry of Health, RIVM, the Dutch Red Cross, ActiZ and the
Regional Health Services GGQDWS 2007) This plan was updated in 2015. It now offers a range of
specific measures that can be taken locally by institutions and care providessite that they are ready

and act appropriately in periods of sustained heat. The National Heat Plan focuses on the residential care
sector and the action to be taken when a formal heat wave warning is issued. In addition, the Delta
Decision on Spatial daptation asks local authorities to pay attention to heat ‘Sfrélse Climate Impact
Atlashas recently been updated. It disseminates knowledge and best practices.

148 http://www.klimaatlandschappen.nl/Home

149 province of South Holland 2012. Glastuinbouw en klimaatverande@regahouses and climate chahdetp:/www.veenweidegebieden
oras.nl/Upload/Glastuinbouw%20en%20klimaatverandering.pdf

150 http://www.rivm.nl/en/Documents_and_publications/Common_and_Present/Newsmessages/2015/National_Heat_Plan_active
%1 https://english.deltacommissaris.nl/dgevgramme/regionand-generictopics/spatiaadaptation
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Know what to do in warm weather!

Have enough to drink

% Make sure that you drink sufficient water, even when you do not
feel thirsty. If you do not pee as much as usual or if your urine has

a dark colour, you are not drinking enough. Remember as well that

perspiration takes away a lot of moisture without noticing it.
Reduce your intake of alcohol.
TIP: Always have a bottle of water nearby, especially if you leave
the house or go for a drive.

Keep cool

Wear light clothing, keep out of the sun and restrict bodily activity
during the afternoon (between 12 and 4 p.m.).

TIP: Do vour shopping or take a walk in the morning and evening
when it is cooler. Prepare a footbath or have a shower. Find shelter
under a tree or near water and do not sleep under a warm blanket.

Keep your house cool

Avoid a hot house through the timely use of a sunblind, fan or -
where available — air conditioner. Ensure continuous ventilation by
keeping registers open and leaving windows ajar.

TIP: Provide additional fresh air by opening windows and/for doors
when it is cooler outside, such as in the morning and evening or at
night.

Take care of each other

Pay extra attention to people around you who could use your help
ﬂ in warm weather, This fact is especially true during the summer

holidays, when family members or caretakers might not be around.
TIP: Pay extra attention to each other in warm weather and take
care to lend a helping hand.

Fig 6.11Example of communicating what to do durihgat waves

Monitoring of vectors and vectdiorne diseases is undertaken by the National Institute for Public Health
and the Environment (RIVM) as well as the Netherlands Food and Consumer Product Safety Authority
(NVWA). Government policy seeks to prevent the esablent of exotic (i.e. neimdigenous) mosquito
populations in the Netherlands and the diseases that they carry (e.g. West Nile Virus). If monitoring
reveals the presence of exotic mosquitoes, they will be exterminated. Policy on indigenous mosquitoes
(and other culcidae) is currently being prepared. In addition, environmentally related diseapesially

ones associated with exposure to water of poor quaditg under surveillance.

Adaptation measures

Municipal health departments provide varioastis of support to prevent climatelated infectious

diseases and exposure to allergens. They are responsible for monitoring risks in and around open water
that is used for recreational purposes (in association with the water management authoritiegsdsrwe
public information about these risks. In addition, they are responsible for pest control and arrange for the
extermination of rats or other vermin, among other things. For example, they also respond to outbreaks of
the oak processionarylfaumetpoea processiongawhose caterpillars provoke an extreme allergic skin
reaction. The municipal health departments also provide advice on other allergens, including pollen,
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spores and mites, to members of the public as well as to the departments respansirks and

recreation.

As part of theKnowledge for Climat®esearch Programme, a number of provincial and municipal
authorities have studied the fAurban heat islando
physical structures. In additioheat stress may be controlled with proper and timely information or extra

care to vulnerable groups.

6.3.5 Recreation and tourism

Overall national policy outline

The general policy is to make the Netherlands more attractive for tourists, give mor®room

entrepreneurship and aim for sustainabitityThe Dutch weather might become more attradtive less
uncomfortablé than that elsewhere in Europe, which could have a positive effect on tourism. An

attractive environment that invites outdoor recreational activity has a positive health effecteHowe

recreation also increases the change of exposure to pathogens and vectors (such as ticks and Lyme disease
or cyanobacteria, also known as bgreen algae).

Adaptation measures
No specific adaptation measures for recreation and tourism are fagthulat

6.3.6 Infrastructure (road, rail, water and aviation)

Overall national policy outline

The Delta Programme addresses the question of how to develop and maintain vital infrastructure in view
of its resilience to climate change and extreme weatherD&Hla Decision on Spatial Adaptation asks

local authorities to pay attention to heat stress as part of the stress test to be performed by the
municipalities. TheClimate Impact Atlakas been updated aecdingly and a National Climate Portal has
been built to disseminate both knowledge and best practices. The most recent monitoring results suggest
that the topic has so far been given little attention by municipalities, provincial authorities or water
authorities.

Adaptation measures

Adaptation measures include both spatial andspatial measures. Spatial measures address adaptations
through urban planning, renewal and restructuring.-djmtial measures include technical measures

(such as more extensive surveillance), early ideatifin and assessment of health risks, more targeted
public information, cultural and behavioural adaptation, regulatory changes, and making climate
resilience an integral part of national and local environmental and planning policies.

The climateproofing of the urban area against flooding is improved by local measures (drainage, green
roofs and water squares) or by spatial measures such as the construction of new open water (ditches,
canals and ponds). An example of adaptation to changing weathenpaitdre update of the design

guidelines for infrastructure in order to account for the changing characteristics of rainfall.

Rijkswaterstaat (the Directora@eneral for Public Works and Water Management) examines whether it

is necessary to update andeard the guidelines for road design. The procedures for replacing essential

water management structures such as locks and dams, as well as the plans for new infrastructure, take into
account the risks imposed by climate change. ProRail, which manages$idhalrail infrastructure, has
implemented measures to deal with risks during calamities that are associated with flooding and extreme
weather. For the design of new infrastructure, climate change is taken into account.

152 hitps://www.rijksoverheid.nl/onderwerpen/toerisererecreatie/toerismebeleigersterkingtoeristischesector
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6.3.7 Energy, IT and telecommuniicas

Overall national policy outline

The definition of fAvitalo or dAcriticalo infrastru
energy, IT, telecommunications and drinking water, in addition to the infrastructure mentioned in the

previows sectiof?!**, Risks of climate change, and possible approaches or measures to mitigate those

ri sks, are one -hcaoznaprodnoe nsta foeft yt haendiaslelcur ity approac
manage all risks to the vital infrastructure in the Netherlands.

Adaptaion measures

In a number of pilot projects, government authorities at all levels are working alongside-geistate
companies and network managers to devise ways in which to clmadévital functions. Several grid
managers have conducted reseaoctietermine the potential impact of climate change such as flooding

on their section of the infrastructure, the objective being to identify measures intended to reduce risks. An
important question being addressed is to what extent measures are necessgantinensure the

required levels of performance. Research has also examined how-scalgpower outage would affect

the chain of vital functions. The participation of the grid managers in the pilot projects has provided
valuable experience and cted a good basis for further cooperation.

Box 6.7. Climate adaptation in practicef Fi ve cities in the province of| North

A human environment which is both healthy and economically vital: this aim is shared by the fifimeisairgns
which signedthéBr abant Heal th Deal 06 partnership agreemeint in J
economic and spatial decisions will take health and welfare into account. Climate adaptation is an integral
component of the Brabant Healbreal.

The programme partners include the province of North Brabant, the five largest cities in the region, water
management authorities, municipal health departm#rad\ational Institute for Public Health and the
Environment Utrecht University, and the University of Tilburg and its Centre for Sustainable Development, Tlelos.

153 http://ruimtelijkeadaptatie.nl/english/nas/

1% Kennis voor Klimaat (Knowledge for Climate) 2014. Infrastructuur en netwerken. Klimaat en vitale infrastructuur (Infrasamdtu
networks. Climate and vital infrastructure). Programmabureau Kennis vooadtfi@onsortium Infrastructuur en netwerken.
http://edepot.wur.nl/315803
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7 FI NANCI AL REQOQADRCRANSFER NIH O&E&YCH

7.1 Introduction

Dutch support for climate action in developing countries is an integral part ovékgment cooperation

and is financed from its budget for foreign trade and development coopefatddorid to Gain: A New
Agenda for Aid, Trade and Investméntutch Ministry of Foreign Affairs, 2013) sets out the agenda of

the Netherlands for aid anditte. Dutch development policy is based on four thematic priorities: security
and legal order, food security, water, and sexual and reproductive health and rights. Climate change,
gender and privateector development are cressgtting themesThe thematidocus (as opposed to the
geographical focus or the implementation channel) has become the primary guiding principle. Thematic
programmes that are centrally managed from The Hague dominate the bilateral allocation of the thematic
funds and reach a broad gmof developing countries. However, we also continue to work with our 15
partner countries, where the priority themes are supported by significant bilateral programmes as
managed by the embassies. The 15 partner countridgégir@nistan, Bangladesh, BeniBurundi,

Ethiopia, Ghana, Indonesia, Kenya, Mali, Mozambique, the Palestinian Territories, Rwanda, South
Sudan, Uganda and Yemen. Multilateral organisations continue to receive support, as they are key in
forging international agreement on global chadles such as climate change while they also have
advantages including scale, potential for coordination and political levéndges with the deliberate

choice for themalriven aid delivery, Dutch multilateral support is now primarily channeled to
orgarisations that contribute to the priorities and crosiing themes. In addition, the Netherlands

supports multilateral organisations with a systemic role in international cooperation, such as the World
Bank, UNDP and UNICEF.

As climate change is@osscutting theme in Dutch development policy, there is a strong focus on
integrating climate change adaptation and mitigation in relevant development programmes, as well as a
budget that supports climaspecific programmes. Witthé budget for climatspecific programmes, we
mainly support multilateral climate funds, programmes that focus on providing access to renewable
energy and halting deforestation, and programmes that aim to mobilise private climate finance.
Mainstreaming of climate action mosthkes place in the programmes for water and food security, but
where relevani also in other fields such as privatector development programmes and our partnerships
with NGOs.

To support mitigation, we focus on providing access to renewable emetg@naalting deforestation; to
support adaptation, we focus on climateart agriculture, integrated water resource management and the
provision of climateresilient WASH services. Disaster risk reduction is an integral part of our
programmes for integredl water resource management, while it also receives support through Partners
for Resilience. Gender is an important croaffing theme, aslimate action is most effective when it

builds on the capacities of both genders and addresses the needs asheelunerabilities of both.

7.2 (A) Provision of financial resources

7.2.1 Summary information on the provision of financial resources

Committed to scaling up its support for mitigation and adaptation activities in developing countries, the
Netherlands has realised a yearyear increase in climate finance after having delivered on its

commitment of FasBtart Finance during 2012012.Whi | e publ i c cl i mate fi nanceé
million in 2013, it reached 04 395 million in 2014
the period 201322016, adaptation expenditures amounted to 28 per cent of Dutch public climate finance
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andmitigation expenditures to 14 per cent. Most public climate finance supporteetattisg activities

(58 per cent), mainly due to substantial contributions through multilateral organisations, in particular
multilateral development banks. Detailed infation is provided in Tables 7.4a, 7.4b and 7.5 at the end

of this chapter.

In 2015, the Netherlands started to track private climate finance mobilised by public finance according to
the AJoint Statement on Tr acki naichfnajorgan@ssadoptddo war d s
in 2015. Based on this Joint St atement , t he Nethe
million of private climate finance in 2015 and «
Section 7.2.8. Asata and methodological limitations are still a serious constraint, the reported amounts

should be considered as best estimates.

7.2.2 New and additional financial support

As reported in the previous National Communication and the Second Bienniat, Repdietherlands

delivered on its commitment of FaStart Finance during 2012012. In the period since FeStart

Finance, we have chosen a more flexible approach in line with our pledge to contribute a fair share to the
costs of mitigation and adaptat to climate change in developing countries. Over the years, we have also
actively engaged with private funds, as presented in Section 7.2.8.

The financial resources over the period 2®IBL6 as reported in this National Communication are
consideredtod fAinew and additional o to the f i202incthe al res
previous national communication. As the Dutch Gov

annual basis, all annual disbursements represent new and add#gwurces.

7.2.3 Assistance to parties from developing countries particularly vulnerable to climate change

Dutch development cooperation and climate action are characterised by a strong focus on poverty. Most
of the current policy instruments are &dnat LDCs as well as loweniddle income countries and are
specifically intended to benefit poorer populations such as smallholder farmers, small entrepreneurs and
people with no access to safe drinking water, sanitation or energy. Peopte and comnmities are

typically affected the most by the effects of climate change, not only because they are often the most
exposed but also because they have the least resources to cope artl adapt

Of the 15 Dutch partner countries, 11 are least developed cauittB€s), most of which are fragile and
conflict-affected statelthough vulnerability to climate change played no role in the selection of these
countries in 2010, closely related aspects such as the level of poverty and income as well as
possibilitiesppportunities to work on the four thematic priorities did. As a result, most of our partner
countries are among the most vulnerable to climate change.

To address the needs of the poor, we work with a multitude of actors, including national, regional and

local authorities, multilateral organisations, rgovernmental organisations, privagector organisations,

farmers organisations, water boards, and so on. These organisations all have their own processes to ensure
that their activities meet the needdlwir target populations.

% |pCC, Climate Change 2014 Synthesis Report, Summary for Policymakers, 2014; Hallegatte, Stephane, Mook Bangalore, Launa Bonzanig
Mariame Fay, Tamaro Kane, Ulf Narloch, Julie Rozenberg, David Treguer, and Adriers®laigi, 2016 Shock Waves: Managing the Impacts
of Climate Change on Povertglimate Change and Development Series. Washington, DC: World Bank.
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7.2.4 Public financial support: contribution through multilateral channels

Multilateral climate change funds to which the Netherlands contributed were the Least Developed
Countries Fund (LDCF), the Green Climate Fund (GCF), the Global Environment Facility (GEF) and the

S ¢SCFSRER), onepf the Elimateva bl e Ene
Investment Funds (CIFs). The total contributions to the GEF are included in Table 7.1; the climate
relevant share of our contributions to these organisations is included in Tables 7.4 at the end of this
chapter.

Strategic

The Netheih n d s

Cli mat e

pl ayed

priorities have

Fundos

an active rol
100 million, as a Board member and actair of its Risk Management Committee. In the Board, our

been the

e

in the operational

G C reésandfprivateector iovalvememty e r t vy ,
as well as improving the project approval process. The Netherlands also continued to provide active
support for the work of the GEF and the CIFs through its financial contributions, also as a member of the
GEF Council ad the Joint Trust Fund Committee of the CIFs.

Year Amount i n G Amountin$
2013 20,725,000 25,906,250
2014 20,725,000 27,269,737
2015 0 0

2016 20,725,000 22,527,174

Table 7.1: Financial contributions to the Global Environment Facility (GEF)

TheNetherlands is a major donor of core funding to Multilateral Development Banks as well as United

Nations organisations and funds that play an important role to support developing countries in their

climate action. In Tables 7.4 (included at the end ofdhégpter), the Netherlands reports on the climate
specific part of these core contributions.

Key climater el evant
for Smallholder Agricultural Programme (ASAP), the WorldBartk Consul t ati ve
Agricul tural
( ESMAP) ,
Environment and Energy Thematic Tr&st n d

progr ammes

of mul til ater a

Research (CGI AR), the Worl
theCWopedaBiamk disn | nternational
(SI' DS programme) ,

Partnership Faci
Forests (PROFORJrom 2015, the climateelevant share of these programmes has been included in

Tables 7.4 ( previous years, Table 5).

ity, the

Wo r |

d

Bankods

I organi sa

Group

d Bankds E

Wa t
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Wat er

ers i
ADBOG s
Par t

Please note that the format of Table 7.4 has been brought in line with the improved format of the CTF
tables used for the Second and Third Biennial Reports, which cover the same period as this National

Communication.

7.2.5 Provision of public financial support: contribution through bilateral, regional and other channels

Further to our support through multilateral channels, the Netherlands worked mostly through alliances
with the private sector, knowledge institutes and NG@support climate action in developing countries.

In countries with which we maintain a bilateral aid relationship, we continued to focus mainly on-climate
smart agriculture, integrated water resource management and al@sgient WASH services. Ceaally
managed programmes emphasised providing access to renewable energy, halting deforestation, promoting
climatesmart agriculture, using integrated water resources management or offering-oéisiagat
WASH services. In many cases, these programnees mot limited to the countries with which the
Netherlands maintains a bilateral aid relationship, but they were targeted at a broader group of countries

and/or regions.

Table 7.5 (included at the end of this chapter) gives an overview of Dutch clinated through
bilateral, regional and other channels disbursed in the period 2018&.It provides the information
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requested in the improved format of the CTF tables as used for the Second and Third Biennial Report so
as to bring our National Communiaariin line with our Biennial Reports, which cover the same period.

The columns fAstatuso, Afunding sourceo and Afi nan
status of all reported projects i sthefipanci@lvi dedo, t h
instrument is always fAgranto.

7.2.6 Mitigation

Inthe period20i2 016, a tot al of U 220 million was spent
of which 38 activities had climate change mitigation as a principal objective and 20 as a significant

secondary objective. Furthermore, over the sameme peri od, G 913 million of

in 116 crossutting activities. The majority of the mitigation expenditures relate to the Dutch renewable
energy programme. Most creestting finance is provided through multilateral organisationduding
multilateral climate change funds. Support for technological development and transfer as well as support
for capacitybuilding is in many cases an integral part of the activities.

Support for access to renewable energy in developing countries

With its renewable energy programme, the Dutch government aims to provide access to renewable energy
for 50 million people between 2015 and 2030. Between 2004 and 2014, the Netherlands had already
provided 16.7 million people with access to energy agaitetget of 10 million people.

The bulk of the funds are channelled through bilateral projects and programmes executed by multilateral
agenciesfiwor | dwi ded and Aregional 0) . I n addition, the
private sector awell.

1 The Netherlands works closely with Germany on the provision of access to renewable energy in the
Energising Development Partnership (EnDev) in 26 countries. EnDev started as a Dutch initiative
implemented by GIZ and has grown into a multidonor, miplementer programme ananaged by
GlZ and RVO.nl. It focuses on market development for decentralised technologies such as cooking
stoves, micro hydro and smaltale solar solutions.

1 The Netherlands provides grants to resuiénted programmes for emggraccess. Examples of
interesting projects within the Dutch renewable energy programme are the Africa Biogas Partnership
Programme and the Rwanda National Energy Access Program. The Africa Biogas Palthaiistsip
to bring the successful work of SNV antM®S on domestic biogas in Asia to five countries in
Africa. This partnership will provide households with clean cooking fuel, improved sanitation and an
excellent organic fertiliser. Another example is the Sumba Iconic Island initiative, which aims to
reach universal energy access through renewable energy on the Indonesian island of Sumba.

1 In general, the Netherlands strives to cooperate with the private sector and encourages its non
governmental partners to do the same. FMO operates its Access to Emeagy Brder to support
larger privatesector investments.

1 The Netherlands invests in programmes of the World Bank Group (WBG) that promote access to
renewable energy. It also supports greening the investment portfolio of the bank and the energy sector
policies of WBG partner countries. Examples are the Lighting Global programme (for household
solar lighting systems) and Scaling Solar (developinggpithected solar power plants). The
Netherlands has provided strong support to the Energy Sector Manadgessistance Program
(ESMAP) of the World Bank, which helps bank groups and recipient countries to develop activities in
the field of energy access, renewable energy, energy efficiency and improved energy sector
management, e.g. through reforming fossil fuddsidies.

1%6 http://africabiogas.org/
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1 In the context of the CIFs, the Netherlands made a considerable contribution to the launch of the
Scaling up Renewable Energy Programme (SREP). This programme has the ambition to transform
renewable energy sectors in kmcome countries, espatly geared towards the productive use of
energy. The Netherlands has beestlkairing the SREP subcommittee on behalf of the donor
countries since 2012.

Support for halting deforestation in developing countries

With a view to halting deforestation developing countries, the Netherlands focuses on major drivers of
deforestation: supply chains such as timber, soy and palm oil as well agifEpeatient communities

trying to make a living.

To promote sustainable, deforestatfore supply chains, theetherlands has initiated and promoted the
Amsterdam Declaration¥he two Declarations one on stopping deforestation and one on sustainable
palm oili were launched on 7 December 2015 with the intention of improving cooperation between
European countriecommitted to eliminating deforestation and achieving a supply chain for fully
sustainable palm oil by 2020. These Declarations are intended to stimulate-ggistatecommitment and
progress on agricultural commaodities associated with deforestatidngsymalm oil, soy and cocoa), in
which Europe has a significant market share. By expanding the market demand for sustainable
commodities in the European signatory countries, the Declarations aim to incentivise sustainable
manufacture in producing counsiel o date, the Netherlands, Denmark, Germany, Norway, the United
Kingdom, and recently France and Italy have signed up. This Amsterdam Group has adopted a strategy
with four pillars: facilitate European action on climate, deforestation and trade; sérawgaibal value

chain approach, e.g. through partnerships and integrated landscape approaches; enhance the dialogue with
major consumeproducer countries such as China; and improve monitoring, e.g. by enhancirgattyrd
monitoring on deforestation.

As a partner of the Tropical Forest Alliance (TFA) 2020, the Netherlands promotes sustainable supply
chains at the global levelFA 2020 is a publigrivate partnership, serving the needs of partners from
business, government and civil society. It is cottedito reducing tropical deforestation related to key
global commodities by 2020, starting with soy, beef, palm oil, and paper and pulp.

Through the EU FLEGT programme (Foreatv Enforcement, Governance and Traaa,support
producing countries to impve their legislation and enforcement in respect of illegal logging. To halt
deforestation by forestependent communities, we support activities that improve the productivity and
sustainability of their agriculture practices, enhance their role in lanplarseing and access rights, and
promote benefisharing within landscapes. Other key programmes that we supptreariiative for
Sustainable Landscapes of the Sustainable Trade Initiative[$DA) as well as several projects
implemented by Solidatad and Tropenbos International.

Climate change mitigatiois also supported through the Dutch cooperation programmes with NGOs; for
example, the strategic partnerships with Solidaridad, Milieudefensie, IUCN, IRC and SNV.

7.2.7 Adaptation

Inthe period20® 016, a tot al of 4 440 million was spent
activities, of which 21 activities had climate change adaptation as a principal objective and 225 as a
significant secondary objective. Furthermore, overtiheesa t i me per i od, a 913 mil

was spent in 116 crossitting activities as mentioned above. The majority of the adaptation
expenditures relate to climasenart agriculture, integrated water resources management and climate
resilient WASH programmes. Most crassitting finance is provided through multilateral organisations,
including multilateral climate change funds. Support for technological development and transfer as well
as support for capacHyuilding is in many cases an integpalrt of the activities.
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Climate change is a major global challenge that risks undermining current and future development results,
including the Sustainable Development Goal (SDG) of eradicating poverty. Crop failures due to reduced
rainfall, spikes in fod prices following extreme weather events, natural disasters that destroy assets and
livelihoods, and emerging diseases may push 120 million people back into poverty by. Zi86e the

poorest people are often the most vulnerable to the effects of elimange, policies and actions need to

be geared towards reducing their vulnerability to the current and expected impacts of climate change, in
order to prevent it from unleashing a vicious cycle of growing vulnerability and poverty.

The Netherlands supps climate change adaptation through specific adaptation programmes such as
Partners for Resilience and through the integration of climate change concerns, particularly in
programmes for water and food security.

Guidelines for integrating climatemart actions into development policies and activities were developed

to support this process. In these guidelines, four steps are distinguished: (1) identifying the likely impact

of climate change, (2) identifying theskis and opportunities that climate change presents, (3) lowering

risks and increasing opportunities by integrating clinsat@rt actions, and (4) reflecting the climate

smart actions in the activityos appmakers@iy documen
relevant for activities).

To assist embassies and their partners in the first two steps of this process, climate profiles were drafted
for 14 out of 15 partner countries or regions in 2014 and have been updated regularly since'that time

They contain detailed information on the biophysical and socioeconomic vulnerability of the country
concerned as well as an overview of relevant policies and strategies by national governments. The profiles
are publicly available othe website of the Dutch Sustainability Ufib assist programme development

in other countries, the guidelines refer to various good sources of information such as the USAID Climate
Risk Profiles and the Cliate Development Knowledge overviews

In our food security programmes, we focus on the promotion of cismaget agriculture and sustainable

land use through activities such as diversifying crops and income sources, enhancing water efficiency,
adapting poduction methods (e.g. improved seeds, integrated soil management) and improving access to
better weather information. Programmes are managed either from The Hague or by embassies in
Bangladesh, Benin, Burundi, Ethiopia, Ghana, Indonesia, Kenya, Malhd&y&outh Sudan and

Uganda.

Examples of programmes managed from The Hague:

| FAD6s Adaptation for Small hol der Agriculture Pro
farmers in accessing the information tools and technologies that help build tiieincego climate

change. It is operative in more than 30 developing countries to make rural development programmes more
climateresilient.

Geodata for Agriculture and Water Facility (act. no. 25484) aims to provide food producers with timely

and reliablanformation and advice as well as financial products through operational information chains
using satellite data, so as to increase both agri
increased weather variability and more extreme weathisedsby climate change. The Facility is

managed by the Netherlands Space Office and focuses on 15 developing countries.

57 Shock Waves: Managing the Impacts of Climate Change on Powétid Bank, 2016.

%8 Bangladesh, Benin, Burundi, Ethiopia, Ghana, Indonesia, Kenya, Mali, Mozambique, the PalEstiitiaries, Uganda, Rwanda, South
Sudan and Yemen. For our partner country Afghanistan, no climate prolife was drafted as the cooperation programme astbttierm h
priorities.
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Examples of programmes managed by embassies:

CASCAPE/Capacitpuilding for Scaling up evidendeased best Practices in Ethiopia (act. no. 22482)

aims to validate climatemart farming practices to be taken up by the agricultural extension service in the
Agricultural Growth Programme 2 of the govermmef Ethiopia. The project is implemented by
Wageningen University, five Ethiopian universities and two regional agricultural research institutes. It
also aims to strengthen the capacity of stakeholders (research institutes, universities, extengsh servic
to scale up best practices.

PAPAB/Supporting Agricultural Productivity in Burundi (act. no. 277dit)s to increase food

production in Burundi sustainably by promoting maréeénted, climateesilient and sustainable

agricultural techniques, supped by targeted fertiliser subsidies. This project uses a participatory
approach centring on integrated crop/soil/farm management and cooperation between stakeholders at all
levels.The project consortium includes four partners: IFDC, Alterra Wageninge®kf&m Novib and

ZOA. In addition, over ten local organisations are involved (including Adisco, OAP, Consedi and Réseau
Burundi 2000+) as well as Dutch organisations (HealthNetTPO, Soil Cares and Trimpact).

In our water programmes, we focus on better rgamgent of scarce water resources, better flood
protection for populations living in deltas and improved access to chiresileent WASH services.
Programmes are managed by The Hague and by embassies in Bangladesh, Benin, Ghana, Indonesia,
Kenya, Mozambige, the Palestinian Territories, Rwanda, South Sudan and Yemen.

Examples of programmes managed from The Hague:

Sustainable Water Fund | and Il (act. nos. 23710 and 240aXublicprivate partnership facility in the
field of water and sanitation whi@ims to contribute to water safety and water reliability in developing
countries, including through innovative technological solutions. Themes include etil@tant topics
such as efficient water usage, safe deltas and improved basin management.

Dutch Dsaster Risk Reduction Team (act. no. 25588) deals with the faclithate change will increase
waterrelated risks. As the Netherlands is renowned for its expertise in water management and risk
prevention, we aim to make this knowledge available teratbuntries. This reason is why the Dutch
government, together with the Dutch water sector, founded the Disaster Risk Reduction Team (DRR
Team). The team of experts advises governments on how to resolve urgent water issues related to flood
risks, water pthution and water supply, how to prevent disasters or how to rebuild afterrektd
disasters.

Examples of programmes managed by embassies:

Blue Gold Program in Bangladesh (act. no. 24007) rehabilitates and improves water management
infrastructure inl15,000 hectares of polder land with a population of 1 million, resulting in better
protection against floods and enhanced agricultural production.

Omidelta in Benin (act. no. 29296)ncentrates on the Ouémeé river delta, more specifically on the urban
ard surrounding areas. Disaster risk reduction is addressed through the introduction of the Dutch Delta
approach, while support to the National Water Institute (INE Benin) reinforces national and regional
capacity to cope with the uncertain effects of clengtange.

Climate change adaptation is also supported through the Dutch cooperation programmes with NGOs. An
exampl ePairst nteires if or Resi |l i enceodo (PfR) initiative,
CARE Netherlands, Cordaid, the Red Cross Climate Centre and Wetlands International. PfR contributes

to the resilience of communities by integrating climate change dieptacosystem management and
restoration, and disaster risk reduction into development processes. Other examples are the cooperation
programmes with Solidaridad, UTZ, IUCN, IRC and SNV.
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