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1 EXECUTIVE SUMMARY

Introduction

This report presents the Seventh National Commtiaitérom the Netherlands, as required under the
Climate Change Convention as well as under the &pobtocol. It describes the information required
by the guidelines, including the supplementaryrimfation under Article 7.2 of the Kyoto Protocol.
The report gives an overview of all required eletagbut focuses in more detail on the developments
since the Sixth National Communication. The Nati@d@d@mmunication has been written parallel to
the Biennial Report which is also required under@imate Change Convention. Both reports
provide a full coverage of all required informatiand therefore can be read independently of one
another.

National Circumstances

The Netherlands is a constitutional monarchy. Euggslative process is realised in a combined effort
by the government and Parliament. The Ministryndfdstructure and Water Management (lenW;
previously: Ministry of Infrastructure and the Eroriment (I&M)) is responsible for the
environmental legislation and policy developmentitithe arrival of a new coalition government in
October 2017 the responsibility for climate polghifted to the Ministry of Economic Affairs and
Climate Policy (EZK; previously: Ministry of EconamAffairs (EZ)). Other Ministries keep their
responsibility for integrating environmental poli@rgets and endorsing the environmental policies
within their respective fields (e.g. the Ministriylofrastructure and Watermanagement is responsible
for climate adaptation).

The Netherlands is a densely populated countr0v, the population amounted to 17.1 million
people, with approximately 507 persons pef.kinfurther important demographic factor influergin
the pressure on the environment is a decrease imuitmber of persons per household to 2.2 in 2017.

The Netherlands is a low-lying country situatedhia delta of the rivers Rhine, IJssel and Meust wi
around 24% of the land below sea level. The higbeistt is 321 metres above sea level, at the border
with Belgium and Germany, and the lowest point isétres below sea level. The surface area of the
land, plus inland and coastal waters, amounts ®481kn?. The land surface covers 33,680kt

which 54% is used as agricultural land. While tee af land for agricultural is decreasing, land use
for settlements and infrastructure is increasimgth@ other hand. Forests make up roughly 10%eof th
land use.

The Netherlands is located in the so-called 'temmjgezone’. The 30-year annual average temperature
in the centre of the country is 10°C, while the maanual average at #2is close to 4°C. An

increase of around one degree has been measutedhtetherlands over the last 100 years, with the
three warmest summers of the last 300 years in,Zlli7 and 2014.

The Gross Domestic Product (GDP) of the Netherlamd®016, was € 672 billion (using 2010
prices). The Netherlands ranks relatively hightmnlist of agricultural exporters. Transportatibas
traditionally been an important activity due to tmntry’s favourable location for transporting geo
from the harbours to the EU inland destinationgtd®dam's ports are among the largest in the world.
The ports function as a 'mainport’ (hub) for tramipg all kind of goods to many countries
throughout Europe.

Agriculture in the Netherlands focuses on cattkelding, crop production and horticulture; of which
greenhouse horticulture is the most important sttbseThe amount of horticulture in total
agricultural production is increasing over timeeTdmount of fuel consumed by the greenhouse



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

Another characteristic of the Netherlands is thailability of large domestic reserves of naturat;ga
this is one of the factors contributing to a refally large chemical industry (using natural gas as
chemical feedstock). The production of naturalygas reduced in recent years as a result of
earthquakes in the Groningen area (in the northeofNetherlands), where the — by far- largest gas
field in the Netherlands is located. The percentzg®tural gas in the total end-use for energy
decreased since the early 90s from 50% to aboutid@15, which is still relatively high.

The share of renewable energy in total Dutch eneogggumption has increased from 1.1 % in 2001 to
6.0 percent in 2016.

Greenhouse gas (GHG) emissions and trends

In 2015, the total GHG emissions (including indir€€, emissions, but excluding emissions from
land use, land-use change and forestry (LULUCRHhéNetherlands amounted to 195.2 T €Q.
This figure is approximately 12.5% below the enassiin the base year of 1990 (223.1 T €9).

Figure 1.1 shows the trends and contributions efdifferent gases in relation to the aggregated
national emissions of greenhouse gases. In theg&890-2015, emissions of carbon dioxide CO
increased by 1.5% (excluding LULUCF). Emissionsioh-CQ GHGs, i.e. methane (GH nitrous
oxide (NO) and fluorinated gases (F-gases), decreased%y 33% and 74% respectively.
Emissions of LULUCF-related sources increased muah0% in the period 1990-2015. The total
amount of GHG emissions in the Netherlands forydee 2015 (including LULUCF) was 202.0 Tg
CO eq.

TgCO _eq
=0 ’ : | | Fgases
:
E N
200 - [ | CH,

Bl CO_ (excl. LULUCF)
150

100

50

1990 1995 2000 2005 2010 2015

Figure 1.1 Greenhouse gases: trends and emissiels [@xcl. LULUCF), 1990-2015.

As a Party to the United Nations Framework Conwntin Climate Change (UNFCCC) and the
Kyoto Protocol, the Netherlands has in place adwali System for estimating anthropogenic
emissions by sources and removals by sinks ofredirdiouse gases not controlled by the Montreal
Protocol. The Netherlands established its Nati@yatem in 2005. During the initial review, it was
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found to comply with all the necessary requireme8isce then the system as such has remained
unchanged, with the exception of an organisatiohahge that came into effect as of Januérgar0.

The Ministry of Economic Affairs and Climate Poligythe coordinating Ministry in the Netherlands
for Climate Change Policy. The Netherlands EntegpAigency (RVO.nl) coordinated the
establishment of the National System and was sulesgly also assigned the role of 'single national
entity' (NIE).

The Netherlands maintains its National Registrg tonsolidated manner in the Central European
Emissions Trading Registry (EU Registry) with aktParties that are also members of the European
Union. The Registry is maintained by the Dutch Emaiss Authority (NEa).

Policies and Measures (PAMSs)

The scope of the policies and measures (PAMsinisdd to domestic and EU policies and measures
implemented since 1990 or planned in the Nethedamdl includes PAMSs that have had, or are
expected to have, a significant impact on greendgas emissions in the Netherlands, even if the
primary objective of the policy is (or was) notatitly related to climate change. The policies and
measures are described by sector and by greenbassi addition to cross-sectoral policies and
measures.

The most important PAMs are mentioned below:

Agreement on Energy for Sustainable Growth (Eneggement)

In 2013, the Dutch national government concludetbas-sectoral agreement with more than 40

stakeholders, including energy companies, NGOsegidnal and local governments. This

Agreement on Energy for Sustainable Growth margigj@ificant step in the transition towards a

sustainable energy system in the Netherlands. Rigea to the Agreement share responsibility and

commitment to achieve the following overarchingeaiives:

* An average energy efficiency improvement of 1.5%ye&ar (adding up to a reduction of 100 PJ
by 2020)

* A 14% share of renewable energy in the Netherlatodal consumption of energy by 2020 and
16% by 2023

e Creation of at least 15,000 additional jobs by 2020

This agreement includes some 160 economy-widerectar the participating parties to implement
this commitment, including actions by the natiogaernment. During its implementation, additional
actions were agreed in 2015 and 2016 in ordertainahe 2020 targets for energy efficiency and
renewable energy.

SDE+ (Stimulation of Sustainable Energy Produgtion

Renewable energy production is stimulated withSBé&+ incentive scheme. Producers receive
financial compensation for the renewable energy tenerate. Production of renewable energy is not
always profitable because the cost price of rennatiergy is in most cases still higher than tlat o
energy derived from fossil fuels. SDE+ compenspteducers for the unprofitable part of the cost
price for a fixed number of years. Separate regulatand subsidy programmes have been
implemented to develop large-scale offshore windg&ar

Long-Term Agreements on Energy Efficiency (LTA3 dritF)

The Long-Term Agreements LTA3 and LEE are voluntgyeements that incentivise energy savings
in industry. They are concluded between the natigogernment, the trade associations and the
participating companies. These Long-Term Agreemargenforced using environmental permits:
companies which do not participate are requiredh@r permits) to implement all energy-saving
measures with a pay-back period of less than faary, Participants in the LTA are required to draw




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

Agrocovenant
The Agro covenantis a Public-Private Partnershgpesil in 2008 dealing with greenhouse gas

emissions, biomass and wind power. With respettiddirst, the aim is to reduce G@missions in

2020 by at least 3.5 Mton and those of nony@@enhouse gases like methane and nitrous oxide by
4.0 to 6.0 Mton (in C@equivalents) compared to 1990. The targets foydae 2020 are production

of 200 PJ per year of renewable energy from bioraadsa total amount of wind energy on land of 3.5
billion kWh per year, equivalent to approximate® RJ.

EU Emissions Trading System (ETS)

As prescribed by Directive 2003/87/EC, a tradinsteg for CQ emissions started in the EU on

1 January 2005, focusing on €émissions from large industrial emitters. It isagp-and-trade system,
where participants are assigned a set amountafatices up front and are required to surrender
annual allowances equal to their actual emission®013, the EU ETS entered its third phase,

running up to 2020. The ETS now also includes nsextors (i.e. domestic and intra-EU aviation) and
gases (nitrous oxide, PFCs). Its allowances willdukiced 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 gnefficiency: the Energy Performance of
Buildings Directive (EPBD), which sets minimum egyeperformance standards for new buildings;
the§ Energy Efficiency Directive (EED), which sedsiong other things, binding targets for final
energy consumption and improves market conditiongfiergy efficiency; the G{&mission
performance standards, which improves the fuetieficy of passenger cars and light-duty vehicles;
and finally, the Ecodesign Directive. The Ecodedigrective provides consistent EU-wide rules for
improving the environmental performance of energiytg or energy-related products, such as
household appliances. The Directive sets out mimmuandatory requirements for the energy
efficiency of these products.

Biofuels

European Directive 2009/28/EC on renewable eneagybeen implemented into Dutch legislation.
This Directive states that Member States shouldrerthat a minimum of 10% of all energy
consumption in transport must come from renewatieces in 2020. In practice, this target is mainly
fulfilled with biofuels.

Developments in long-term policy planning

In January 2016, the Ministry of Economic AffairsdaClimate Policy published its Energy Report,
which sets out the long-term ambition of the Dugolrernment to make the transition towards a low-
carbon energy system by 2050. The incumbent govemtyrwhich took office in October 2017,
intends to continue this transition and has setrahitious target to reduce the Netherlands’ domesti
greenhouse gas emissions by 49 per cent by 2080dén to realise that ambition, a new Climate and
Energy Agreement will be concluded, as a followsfiphe 2013 Energy Agreement that will end in
2020 (2023 for renewable energy).

Projections and the total effects of policies and easures

The projections are based on the National EnerdgloGki2017 (NEV 2017), which describes the

most likely developments based on the availablermétion about energy prices, markets, technology
and policies. Compared with the National Energyl@akt 2015, which was used in the previous
Biennial Report, the NEV 2017 has incorporated imights into economic and demographic
developments, sectoral developments, fossil fueeprand C@prices and policies. New insights into



exogenous modelling assumptions up to May 2017 haea taken into account, using official
national statistics from Statistics Netherlands 8 Bnd the Pollutant Release and Transfer Register
of the National Institute for Public Health and tevironment (RIVM) where available. This
approach means that the base year for most moglelirameters is 2015, or 2016 where possible.

The modelling distinguishes two different policyriaats, which are based on the underlying
principles of Dutch and European policy: the varisivith Existing Measures’ (WEM) and the variant
‘With Additional Measures’ (WAM). Both variants ctain measures made binding by market
participants, public organisations and other gowvenmt bodies on or before that date. A variant
‘Without Measures’ is not included in the modelling

Although CQ emissions increased between 2015 and 2016, thetwstal trend for the future is
expected to be a decrease of,@@issions. This is the result of increasing e$ftotvards the
decarbonisation of the energy system. In the palésiants with existing measures and with

additional measures, greenhouse gas emissiong@eeted to fall to 171 and 170 Mton of €O
equivalents by 2020, respectively. This figure espnts a decrease of almost 23% compared to 1990
levels.

GHG emissions Mton CO2 eq

j00

250

990 1995 2000 2005 2010 2015 2020 2025 2030
No-CO, emissions other sectors CO, enussions transport
No-CO; emissions agriculture (excl. CHP) = CO;emissions agriculture

. CO; emissions built environment , CO: enussions industry and

energy conversion sector
-- Total

Figure 1.2 Historic and projected emissions of gheeise gases by sector,1990-2030.
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Vulnerability assessment, climate change impact analdaptation measures

The climate in the Netherlands is expected to wasignificant changes over the coming decadesnidst pressing
conseguences are increasing heat stress, incréisdgisks due to both more extreme river disghaand sea level
rise, more frequent failure of vital infrastructditee electricity and IT, more frequent damage tops or production
resources, increased health burden and produclbgsy and changes in biodiversity. At the same titine
Netherlands is subsiding. These conditions, inuattg such as the Netherlands —situated in a lomglgelta area,
with four large rivers and with a high populatioengdity— give rise to climate change impacts whéaduire risk
assessments, and decisions on timely and smanientéons.

TheDutch Delta Programméhat started in 2010, has been a recent vehiclelimate change adaptation planning in
the Netherlands, focussing on flood protectiorstirevater availability and spatial adaptation.. Naetherlands Court
of Audit in 2012advised to broaden the scope beyond the wateridpmaich resulted in thBlational Climate
Adaptation Strategy ‘Adapting with ambition’ (201&he strategy broadened the scope of adaptatiomipigto
include the effects of climate change within nieeters: water and spatial management; nature;diynie,

horticulture and fisheries; health and welfarereation and tourism; infrastructure (road, railfevand aviation);
energy; IT and telecommunications; public safety security.

The Netherlands Environmental Assessment Agencyléasloped a methodology to define the urgencydaptation
measures by looking at the degree of uncertaingyptobability and impact of climate effects, anel &daptive
capacity of the system at hand and the lifetimthefnecessary investments. The resulting asses$iaedd to
identification of six urgent climate effects as theus in the National Climate Adaptation Strateggblems
associated with heat stress, failure of vital systecrop failures and other problems in the agiical sector, shifting
climate zones influencing flora and fauna, incréagafectious diseases and allergic (respiratooyjditions, and
cumulative effects of system failure.

The National Climate Adaptation Strategy is thecprsor to a Climate Adaptation Implementation Paogme which
is currently being developed. Its goal is mainstrieég climate adaptation in all policies, in all jpglimplementation
and in all — hereto relevant — activities of csaiciety, citizens and companies, targeting the amewntioned nine
sectors. Stakeholders are gathered around thesjgsugiscuss and analyse the relevant elemerdgfitwe which is
the role and responsibility of each of the stakdérd and to formulate an action plan, in which estakeholder
assumes certain responsibilities.

Provision of financial, technological and capacitybuilding support to developing countries

Dutch support for climate action in developing cii@s is an integral part of its development coapien and is
financed from its budget for foreign trade and depment cooperation. The Netherlands is commitbestaling up

its support for mitigation and adaptation actistie developing countries and has continued taseal year-on-year
increase in its climate finance after having deldekon its commitment of Fast-Start Finance dugigg0—2012.
While public climate finance amounted to €286 nillin 2013 and €395 million in 2014, it increased&420 million
in 2015 and €472 million in 2016. In addition, pakflnance from the Netherlands in 2015 mobilis&@ €nillion of
private finance for climate-relevant activitiesdaveloping countries. In 2016, the mobilised pevidance amounted
to €171 million.

Adaptation expenditure amounted to €116 millio2@15 and represented 28% of Dutch public climatarice. In
2016, adaptation expenditure rose to €156 millamch amounted to 33% of the total sum. This inseeaas due to
a better integration of climate change adaptatiateivelopment activities. The share of mitigatigpenditure was
stable in absolute terms at €31 million, which anted to 7% of the total amount in 2015 and 2016st\pablic
climate finance supported cross-cutting activi{@s% in 2015, 60% in 2016), due to substantial routions to
activities through multilateral and other chanriblt support both adaptation and mitigation.
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As Dutch support for climate action is part ofdEsvelopment cooperation, both our bilateral andnouitilateral
climate finance are characterised by a strong fooysoverty. Poorer people and communities aretyi affected
the most by climate change, not only because thegféen the most exposed, but also because theytha fewest
resources to cope and adapt. To support mitigatverfocus on providing access to renewable enardyoa halting
deforestation; to support adaptation, we focusliomate-smart agriculture, integrated water resome@agement and
the provision of climate-resilient water, sanitatend hygiene (WASH) services. Disaster risk radads an integral
part of our programmes for integrated water resmutanagement, while it also receives support throlog Partners
for Resilience alliance. Gender is an importanssroutting issue, as climate action is most effeatthen it builds on
the capacities of both genders and addresses ¢us as well as the vulnerabilities of both.

The information on activities, actions and prograssrmandertaken to meet commitments under Articlies b@scribed
in various parts of this National Communication.

Research and systematic observation

Research activities in the Netherlands cover the#s climate system, impact and policy support, and
implementation studies. It is characterised byeristve participation in international and Europpesgrammes while
the Netherlands Organisation for Scientific Rede@kVO) and the Royal Netherlands Academy of Ang a
Sciences (KNAW) coordinate Dutch contributionstte international research arena.

The Netherlands’ research on climate change isematiedded in, acknowledged by and co-steered vitihée large
international scientific programmes in the fieldgbébal change research: the International GeospBi@sphere
Programme (IGBP), the World Climate Research Pragra (WCRP), and the International Human Dimensions
Project (IHDP). The Royal Netherlands Meteorolobinatitute (KNMI) participates in IGBP and (thrdugs WMO
membership) in WCRP.

Extensive support is also given to the work ofltitergovernmental Panel on Climate Change (IPCGnybf the
leading Dutch institutions participate in resegoobjects under the EU’s Horizon 2020 Research andvation
programme and the Copernicus Climate Change Sei@&8). The synergy and cooperation between Europea
projects and the national research programmesoremthe crucial international dimension to Dutesearch
activities

National research programmes add to, and supptetpational research programmes. The nationarelsectivities
in the Netherlands include a number of researcgrpromes through NWO, research programmes suppayted
various ministries as well as knowledge networks programmes. Research within the NWO theme Waigr a
Climate generates knowledge that is importanttertop sector Water. This top sector includeshheetclusters of
Water Technology, Delta Technology, and MaritimeAmlogy / Research. R&D related to energy tramsits to a
large extent also implemented through the top ségtihe top sector energy, an interdepartmentajiamme.

Results from the international, European and natiogsearch programmes are made available to tiaational
community through reports, publications and therimét. These results can often be obtained frebare or at low
cost.

With regard to systematic observation, the Netneldzactively participates in the various fieldslhate-related
monitoring, both nationally and within European gihobal programmes, including atmospheric climdisepvation
systems, including those measuring atmospheriditossts; ocean climate observation systems; amesteial
climate observation systems.

Systematic observations of many climate parametergarried out in a network of over 40 observasi@ations and
are enhanced by special observational programmeedaut at the Cesar Observatory site. Threeangities and
five major research institutes collaborate in Ceaad on this site a number of activities are ongpincluding
training of young scientists. It is also one of #edected certified stations for the GCOS Referésmeer-Air
Network ( GRUAN).

Additional projects are in place dealing with grdtased observation, ocean-base observation agasveditellite-
based observation.
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Education, training and public awareness

There is a high-level mandate for education, trgjrand public awareness. The Dutch climate envogsgonsible
for following up on this matter and works closelittwthe Ministries of Education, Infrastructure aniter
Management and Foreign Affairs, as well as with M@&@d in particular youths. In summary, the genaohty to
promote education, training and public awareneasied at: integrating sustainability in the custécof primary and
secondary education; fostering the network ofafiies, organisations and educational institutibas work on
education for sustainable development; funding misgdions which contribute to increasing awareméstimate;
organising events to build momentum and creataeeships; and increase awareness of adaptation.

In 2014, youth organisations joined forces and difge an increase in education for sustainable ldpwmeent .
Together with multinational corporations, teacheions and research institutes, the youth orgaoissiinanaged to
sign an agreement with a majority of Parliamertat@ the next step in education for sustainableldgment. As a
follow-up a broad-based collaboration project, “treag for Tomorrow” was launched in 2016 by a numtie
existing youth networks together with existing ealion networks, which will arrange financial, kriedge and
resource support through the programme “Learning éanorrow”.

The intergovernmental programme “Duurzaam Door’ni@we Sustainably, established in 2004) stimulkgaming
processes for sustainable development. The targapgomprises both youths and adults. This progrenfunded
by Netherlands Enterprise Agency (RVO.nl), finandéferent organisations that are active in edwucgtiraining and
public awareness. Together, these organisations &gplatform to facilitate policy advice, knowledged contacts
between local governments, entrepreneurs, and golniceesearch and civil organisations. Themespitet a central
role are energy, water, biodiversity, natural reses and food. The programme also promotes andheebdhe
inclusion of climate change issues in school cuta@nd teacher training programmes.

Since 2011 the former Ministry of Infrastructuradahe Environment coordinated a joint initiativéniging together
representatives of local authorities and centrahieLocal Climate Agendatogether with nine climate ambassadors
(representing the municipal, provincial and watgharities) and their working groups. Over 135 lauad regional
governments signed up for the agenda. In 201ldn@bar of points on the Local Climate Agenda haventimproved
and continued as the adaptive Local Climate AdRorgramme 2014—2020 with as key action increatiag
involvement of community partners, developing awlsalge bank, and appointing a new team of Locah@le
Ambassadors. An addition import them is stimulatimg climate-neutral and climate-robust city/region

In 2016 the first National Climate Change Summiirig Paris home” was organised. About 1,700 paudicts from
NGOs, businesses, local authorities and the govemhparticipated in this event. The target for 8isnmit was
initiating, accelerating or linking as much climatetion as possible. And resulted in 14 climatdgigavarious
sectors with an estimated impact of approximat&Iyt in reductions by 2030.

Additional to the governmental organisation NGCQaymn important role in education, training andljgudwvareness.
In a large campaign known as HIER, 40 organisat{prastly NGOs) work together to counter the negaéiffects of
climate change through activities such as coordthabnsumer campaigns, raising awareness, jointnconeation
efforts and political lobbying..

A number of actions are dealing with adaptationdogf which several are related to water. The firs

campaign ‘The Netherlands lives with Water’ stadfr¢ady in 2003. The most recent one is The progra ‘Our
Water’, launched in 2014 as also a tool was madéadole to provide people with information about ffood risk of
their neighbourhood and their home.

With the activities and efforts in the field of exdion, training and public awareness, the Nethddaalso
implements the (amended) New Delhi work progranmifie. activities also include special activities young
people, as well as regional cooperation actionsaatidities aimed at international education, tirsgrand capacity
building.
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2 NATIONAL CIRCUMSTANCES RELEVANT TO GREENHOUSE GAS
EMISSIONS AND REMOVALS

2.1 Government structure

The Kingdom of the Netherlands compromises fountdes (see Figure 2.1): the Netherlands, Arubaagao, and
Saint Maarten. Since 10 October 2010 the island@oofire, Saba and Saint Eustatius have been specia
municipalities of the Netherlands. They are catteziCaribbean Netherlands. Together with the casm#ruba,
Curacao, and Saint Maarten they form the Cariblpeainof the Kingdom. Reporting under the UNFCCCr{@mtion
and KP) is restricted to the European part of theylom, hereafter referred to as the Netherlands.

The Kingdom of the Netherlands

One Kingdom - Four Countries

Cealniriin

3 apadal mupicipalijses
af e Metherimnds

European & Caribbean

Figure 2.1 Kingdom of the Netherlands

The Netherlands is a constitutional monarchy. Hggslative powers are vested in the national gavent, the 12
provinces and (as of 1 January 2018) the 380 npatlities (VNG, 2017). The Dutch Parliament, offigiaeferred to
as the States General of the Netherlands, comphieeSenateHerste Kamer75 members, elected by the provinces)
and the House of Representativea/¢ede Kamerl50 members, elected directly by the citizens).

The legislative process is realised in a combirfeadteby the Dutch Government and Parliament. Billsaft Decrees
and draft Orders in Council are first submittedhte Council of State. Legislation comes into fordeen published in
the Bulletin of Acts et Staatsblador the Government Gazett8téatscourant Policies can also be formulated in
14



memoranda to Parliament. Commitments in these dentsrare politically binding and can be elabordted
legislation, such as a Decree or Order in Counci@ther binding agreements such as Long-Term Agee¢s. The
regional governments, for example, are respon8iblgranting environmental licences and permits.

With the arrival of a new coalition government iBilZ a reorganisation of the Dutch government stredias been

implemented:

After the merger of the Ministry of Agriculture, Naie and Food Quality and the Ministry of Econowftairs under
the name Ministry of Economic Affairs in 2010, oragain there has been a separate Ministry of Aljuicy Nature
and Food Quality from October 2017 onwards. In &aidi the responsibility for climate policy shiftém the
Ministry of Infrastructure and the Environment i@ tMinistry of Economic Affairs. The latter has heaenamed the

Ministry of Economic Affairs and Climate Policy (KX Other Ministries keep their responsibility fiategrating

environmental policy targets and endorsing therenmental policies within their respective fielésg. the Ministry
of Infrastructure and Watermanagement is respan$iolclimate adaptation).

Many parties are involved in the policymaking pregesuch as the economic sectors, consumers, ademmcils,
research institutes, environmental protection aggdions, and various trade unions and federatibms formulation
and implementation of policy is usually carried outollaboration or consultation with relevantrgat groups”.
Good communication between government and markéepas given high priority. Environmental protiect
organisations also play an important role in théhldands, for example through participation iniadsy councils.

2.2 Population profile

The 1990-2017 period saw a population increadedmNetherlands from 14.9 million to around 17.lliomil
inhabitants (Table 2.1). Annual growth fluctuatast since 2000 it has been falling rapidly: growits 0.8% in
1980, 1990 and 2000 but, since then, it has rediec8db%, with the lowest value of 0.15% in 2006r the coming
years, a decrease in growth is expected; populgtimnth could even drop to close to zero by 204§uife 2.2).

Table 2.1

Key population figures (CBS, 2017a)

1 CBS, 20174ttp://statline.cbs.nl/Statweb/publication/?DM=S|&RA=37296eng&D1=0,52-55,57-58,688&D2=40-6 7& LA=EN&HDB®1&STB=T&VW=T
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1950 1960 1970 1980 1990 2000 2015 2016 2017
Population Total population number 10,026,173 11,417|254 12,95 62091,014 14,892,544 15,863,950 16,900,726 16,9797A081,50}
Private households | Total private households x 1,000 2,535 3171 3,986 5,006 6,06] 6,801 7,665 7,721 7,194
One-person households 245 B87 679 1,085 1,813 2,272 2,868,904 2 2,961
Multi-person households 2,200 2,184 3,807 3,921 4,249 2945 4,791 4,814 4,833
Average household size numbe| 4 4 3 3 2 2 2 2 2
Population growth  [Total population growth number 173507  138[7/54  161,80917,57 117871 123,195 78,394 102387 .
Total population growth, rate| o/oo 17 12 13 8 8 8 5 6.
Population density |Population density number| 309 352 B84 415 439 468 502 504 507
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Figure 2.2 Population growth and forecast 1980-2@@Qirce: Statistics Netherlands (CBS, 2016)

The Netherlands is a densely populated country.pbipeilation density increased between 1990 and #04Y439 to
507 persons per KmA further important demographic factor influengithe pressure on the environment is a
decrease in the number of persons per household @r5 in 1990, via 2.3 in 2000, to 2.2 in 201 HeTumber of
households increased from 6.2 million in 1990 ®miillion in 2017, while the percentage of singkrgnn
households increased from 30% to 38% (CBS, 20TFa) strong increase in single-person householitlastrated
in Figure 2.3. A consequence of this developmetitésneed for more housing, and an increasing abainand for
new dwellings and infrastructure.
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Figure 2.3 Development of population and numbdrafseholds between 1990 and 2017 (Source: CBSa2017
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2.3 Geographic profile

The Netherlands is a low-lying country situatedhe delta of the rivers Rhine, IJssel and Meust around 24% of
the land being below sea level (see Figure 2.48.5dils consist of fluvial and tidal deposits, jzdlit covered by
peat. After the ice age, this Holocene peat wasdarbehind the coastal dunes in the western pénedfletherlands,
where polders have been created with controlleémavels. The eastern part of the Netherlandsided Pleistocene
ice-pushed ridges covered with wind-borne sand sitpd he southern part consists mainly of Meusades with
loess deposits or wind-borne sand deposits. THeebktgpoint is 321 metres above sea level, at trdebaith

Belgium and Germany, while the lowest point is ineebelow sea level. The surface area of the lalnd,inland

and coastal waters, amounted to 41,548ikrB017. The land surface covers 33,680 krtotal (CBS, 2017h)

Although agricultural land is decreasing, it i3l $kie main land use; agricultural land comprisksu 54% (2.3
million hectares (ha)) of the total land area. Bbtand is 0.4 million ha and wetland around O.8iom ha. The land
use settlement increases over time: in 1990 sadtiemas 0.4 million ha and in 2012 0.6 million ihe population
density is highest in the “Randstad” (a clustecités in the western part of the country compgsftimsterdam,
Rotterdam, The Hague and Utrecht, as well as tieespersed villages, towns and smaller cities).
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Figure 2.4 Key elements of the Netherlands’ gedujaprofile

2 CBS, 2017b Total surface of the Netherlahtip://statline.cbs.nl/Statweb/publication/?DM=SL&RA=37296eng&D1=0,52-55,57-58,68&D2=40-
67&LA=EN&HDR=G1&STB=T&VW=T
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.4 Climate profile

The Netherlands is located in a so-called “tempgezane”. Due to strong maritime influences the atigris much
milder than average conditions at the same latitlile 30-year annual average temperature in thieecefthe
country is 10.0°C, while the mean annual averag@ &\l is close to 4°C. Besides this larger scalatimee — or
rather oceanic — effect, there is also a minorceffaused by the bordering North Sea. This regultsarked gradients
in most climatological elements within the firsifelozen kilometres from the coast. Inland gradienésgenerally
small. Table 2.2 compares some climatological atarestics of the coastal and inland climate of Nletherlands.

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 annual wind speed at 10m h (m/s) 6 4
Mean precipitation (mm)
- Annual 771 785
- Driest/wettest month 34 /96 45/ 75

Table 2.2 Some climatological characteristics ferkdoy (coastal station) and Twente Air Base (adolb0 km from the
coast), based on observations for the period 19818-2Source: Royal Netherlands Meteorological toti
(KNMI: Koninklijk Nederlands Meteorologisch Institdut

Throughout the country, mean winter temperaturesabout 3°C and mean summer temperatures are at@a@6d
Coastal regions have more hours of sunshine thandmegions and a relatively small annual andrdiltemperature
range. An increase of around 1°C has been measutled Netherlands over the last 100 years, lenglliff in the
most recent decade (KNMI, 2011). The years 20087 28nd 2014 were the top three warmest yearsedagt 300
years® with an average of 11.4°C; the 1981-2010 averaieghl0.1°C. This also translates into a drop éahnual
number of so-called “heating degree-days” (HDD)jchtis an indicator of the demand for spatial hegFigure
2.5). Mean monthly precipitation exhibits a rategong annual cycle; the driest months are Febrdgsil and May;
the wettest are October and November. The variatiomean annual precipitation deviates locally bynmore than
16% from the national mean of 847 mm (KNMI, 2011).

3 KNMI 2017, https://www.knmi.nl/kennis-en-datacentrum/uitlegfmate-jaren
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Figure 2.5 Development of the average surface tesiyre and the number of heating degree days (HDIT) in the

Netherlands during the period 1901-2010 (SourceMKN011)

2.5 Economic profile

Development of GDP

The Gross Domestic Product (GDP) of the Netherlavais €400 billion in 1990 and €672 billion in 20d&lue at
2010 prices). Figure 2.6 shows a decline in the GDED09, 2012 and 2013 as a result of the findacid economic
crisis, followed by economic recovery in the past fyears. The same trend can be seen in Figurg/Bidh shows
the annual change of GDP compared to the previeas (2010 prices).
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Figure 2.6 Gross Domestic Product 1969-2016 (CB$7¢&%)

4 CBS, 2017c Approaches of domestic product (GDRJjonal Accounts
http://statline.cbs.nl/Statweb/publication/?DM=SL&RA=82262eng&D1=21,43,65,87,97,107,117,127,142 KX 187&D2=a&L A=EN&HDR=G1&STB=T&
VW=T
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Figure 2.7 Change in GDP 1969-2016 (CBS, 2017c)

Import and export

The Netherlands has an extremely open economy. Igaogs and services are imported and exported.iF dise to
the geographic location of the Netherlands, walaitcessible ports and an extensive, highly deedlapd easily
accessible hinterland. On balance, the Netherlhad$een a net exporter for many years. Sectoxchvgeil
relatively large amounts of their production abrosdude agriculture and industry.

Due to the economic crisis that started in 2008,ittport and export value of goods plummeted ir20&ernational
trade gradually recovered after that and the imaidtexport value of goods surged again. As of 202import
value has fluctuated around €375 billion; the ekpalue around €425 billion.

The Netherlands imported €381 billion worth of gedaal 2016. Machinery and transport equipment adealfor
one-third of this. Mineral fuels and chemical proguhad a share of 14% each. The Dutch export zdlgeods
amounted to €432 billion in 2016, of which near}@was on account of machines and transport equipme
Chemical products attributed 18% to the exportealaod and live animals nearly 14%. Goods producehe
Netherlands made the largest relative contributoifie export of food and live animals. In machiaed transport
equipment, the re-export value was highest. In 20i6bulk of Dutch goods imports (54%) originabexin the
European Union (EU). Goods from Germany represemyddr the highest import value, followed by godasn
Belgium, China and the United States, althoughitagtar behind Germany by €30-35 billion (see FegRi8).

The highest value in Dutch goods exports remaitisinvihe European Union: almost three-quarter)ib62 The
single most important destination is Germany (e@tl00 billion). Other EU countries occupy seconfdifth place
among the top ten destinations. The value of eggorthese individual countries is however sigatfity lower than
of ex%orts to Germany. In sixth place is the Uni&dtes as the first non-EU destination (see Figuge(CBS,
20174).

5 CBS, 2017dhttps://www.cbs.nl/en-gb/publication/2017/26/tretiishe-netherlands-2017
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Figure 2.9 Top 10 countries exporting goods, 2{BY, 2017d)

Important role for transport sector

The transport sector has traditionally been an iab activity due to the country’s favourable Ithoa for
transporting goods from the coastal harbours tdthénland destinations. The geographic situatisn &vours oil
refineries in Rotterdam, from which large amourftsibproducts are exported. Rotterdam is amonddhgest ports
in the world. The port functions as a main port(hior transporting all kind of goods to many cote throughout
Europe. Amsterdam Airport Schiphol is importantasair transit point for the rest of Europe. Thesen port
functions explain the relatively high use of bunkesls.

Consumption by households

Private consumption increased by 48% over the ger@®0-2016 although (2010 prices), but since 2002 has
hardly been any growth in private consumption hagreated, among other things due to the econorisiis ¢see
Figure 2.10). Recently, household consumption leas Islightly on the rise again.
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Figure 2.10 Private consumption 1990-2016 (CBS7&0)1

2.6 Enerqy profile

2.6.1 Energy consumption

During the period 1990-2015 energy consumptioméNetherlands increased by 12%, reaching a maxim@d10

of 3,485 PJ, while in 2016 the energy use was 3PIBECLO, 20172 As presented in Figure 2.11 this increase was
concentrated in the period up to 2005-2006 anddruse of natural gas and in oil products. Coalamly used for

the generation of electricity, while natural gas havide application as a raw material, for eletyriproduction,
heating, transport, etc. The peak in natural gasru¢996 and 2010 is related to the additionalugasin cold winters

(see also Figure 2.5, heating degree days).

Total energy consumption has fallen sharply sir@02primarily as a result of a steep drop in radtgas

consumption. This drop is to a large extent relébethe drop in final consumption of natural gasHeating, as a
consequence of milder winters. The contributionatiral gas to electricity production has alsoided. With the
commissioning of three new coal-fired power pladvesveen 2013 and 2015 the use of coal has incrégsedre

than a third. Finally, oil consumption in the pergince 2010 has decreased to late-1990s levels.

® CBS, 2017e Consumption expenditure by purposdphktAccountsittp://statline.cbs.nl/Statweb/publication/?DM=SL&RA=83071eng&D1=a&D2=21-

47&L A=EN&HDR=T&STB=G1&VW=T
" CLO, 2017a, Energy use by energy carrier
http://www.clo.nl/indicatoren/nl0054-energieverliyier-energiedrager-?ond=20881
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Figure 2.11 Energy use by energy carrier 1990-2C1®, 2017a)

Renewable energy

The use of renewable energy increased in the 1@®@dimited basis: in 1990 1.1% of the energy usas from
renewable energy sources and in 2000 this was (sée6Figure 2.12, CLO, 202%bSince 2000, the share of
renewable energy has gradually risen from 1.6%Q&06n 2016 (125 PJ), which is an average incref8e3% per
year. This growth is clearly a result of the Dugivernment’s stimulation programme, which subsglibe extra
production costs of renewable electricity (wheresthare higher than the costs of conventionalraligtproduction)
and the introduction of the obligatory use of hiet in transport.

Almost three quarters of renewable energy origm&tem biomass, which concerns the production eteicity and
heat in waste incineration plants, use of biomasddctricity production and bio-fuels in transport

Wind energy is the second highest source of renlevetergy. In 2016 a sharp increase occurred, pitinthue to the
opening of the 600-megawatt Gemini offshore windnfaorth of the Wadden Islands. Installed capaafitgnshore
wind energy increased by around 250 megawatts (MVEDP16 to almost 3,300 MW.

Installed capacity of solar power increased by B0, a record increase, primarily due to an incréagseajor
projects subsidised through the SDE+ (Stimulatib8ustainable Energy Production) in 2014. The tiotstialled
capacity of solar power is now 2 gigawatts.

8 CLO, 2017b End use renewable energy per source
http://www.clo.nl/indicatoren/nl0385-verbruik-varetmieuwbare-energie?ond=20881
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Figure 2.12 Contribution of renewable energy inghergy use 1990-2016 (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 use98-42012 (Source: CBS, 2017f)
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Industry

Industry is the main user of energy in the Nethelta about 35% of the national energy is used witidustrial
companies (see figure 2.13). The total energy nsreased with almost 10% since 1990. The domimatusitrial use
is the chemical and pharmacy industry; in 2016 was responsible for three quarters (75%) of irihlsisage.
Energy usage in this industrial sector has beaeasing since 1990, while energy usage in othersinidl sectors
increased in the 90s with about 10%, but decresisee 2009 with 17% compared to 1990. Energy usieein
chemical and pharmaceutical industries has incdelag@lmost 22% since 1990. The increased impogtahthis
industrial sector has also had a major impact @mgés in the use of energy carriers. The use afalgas in
industry has decreased since 1990 by almost 20%g thle use of oil and oil products increased sitimost 40%.
The use of energy as a raw material (non-energyhssealso increased by almost 30% since 1990.

The share of some other sectors in the total enesgyn 2016 are:

» food and tobacco 8%

* iron and steel 4%

» Paper, pulp and printing 2%

Detailed information on contributions by varioudustrial sectors to the greenhouse gas emissiandyefound in
the National Inventory Report 2017 (Coenen et@1,73°

Households

In households, natural gas is currently the prinfiamn of energy used to heat dwellings, to produgktap water and
for cooking. Due to warmer winters and energy-sgvireasures, between 1990 and 2016 consumptidindiel|350
to 297 petajoules (PJ). In Figure 2.14, the impétihe harsh winters in 1996 and 2010 can be glaagn. Over the
same period, the consumption of heat from dish@eting rose from 5 PJ to 12 PJ, which is a redftismall increase
compared to natural gas. During the 1990s eletstricinsumption rose by approximately 2% per yeat tie
increase has since then levelled off at around &Py@ar. This was caused by a rise in the numbelecfrical
appliances in households, but the rise was ndkeap |s in previous decades. New appliances arenalse energy-
efficient than before. New lighting, white goodsafor domestic appliances) and other appliancedahatnder
European Ecodesign requirements use less elegtricit
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Figure 2.14

Energy use by households 1990-2016 (&5 d°

9 Coenen et al, 201Tttp://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsia

25

jbn/zip/nld-2017-nir-14aprl7.zip



Transport

Energy consumption by the transport sector, inclganobile machinery, increased by nearly 23% inpégod
1990-2016 (see Figure 2.15; CLO, 20't7dn 2016, 45% of total engine fuel consumptiorswagtributed to private
cars; the percentage consumption by commerciatleshivas 25%. As a consequence of the economis arigd the
purchase of more fuel-efficient vehicles, consumptiecreased between 2009 and 2014. Since 201dgyener
consumption has begun to rise again, albeit sloM®G consumption continues to fall, and in 202%as around
80% lower than in 1990.

The energy used for shipping increased from 86R10 PJ in the 1990-2016 period. Sea shippirfteisiain

energy user and responsible for the increase: 16 88a shipping used 76 PJ; this was 47PJ in 18180d shipping
is rather stable with around 25-30 PJ, while fighdecreased from 12 to 4 PJ in the 1990-2016 period

Energy use by transport
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Figure 2.15 Energy use by transport (Source: CLAD/2)

Other energy consumers

The other energy uses encompass public and cormahbuiidings, services and agriculture. As in otbeetors,
energy use has increased since 1990, reaching#b2016. (see figure 2.13; CBS, 2017f).

The energy use for the service sector increasdd30it6 in 2016, compared to 1990.

In the agricultural sector the use of energy deséavith 5% compared to 1990. The energy use itichtiure is
dominant and this mostly concerns the use of nagiasfor heating. This natural gas use is relagte outside
temperature so there are high usage rates in ealdylike 1996 and 2010, when gas use exceededJlHatural
gas is not only used for heating glass housesalbatfor electricity generation by combined heat pawer (CHPS)
and gas motors. In the period 2005-2009 in padrciihe number of gas motors increased. This dpuedat resulted
in a complete change of electricity use: after 20@5sector became an net-exporter of electrialtipough the
amount of export reduced since 2010 with almost 503 to changed market conditions and the reductithe
total land area used by horticulture farms (LELL.Z9).

10 CBS, 2017g Energy use by househditip://statline.cbs.nl/Statweb/publication/?2DM=S|&PA=82375ned&D1=0&D2=a8&D3=15-
41&HDR=T,G1&STB=G2&VW=T

" CLO, 2017¢c Energy use by transport
http://www.clo.nl/indicatoren/nl0030-energieverbiagoor-verkeer-en-vervoer?ond=20881

2 LEI, 2017 Energiemonitor van de Nederlandse giabbuw 2016
https://www.kasalsenergiebron.nl/content/reseamér@iemonitor Nederlandse_glastuinbouw_2016.pdf
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2.6.2 Gas production
Another characteristic of the Netherlands is thailability of large domestic reserves of naturad;gais is one of the

factors contributing to a relatively large chemicalustry (using natural gas as chemical feedstddkg many
refineries have also contributed significantlyhistarge industrial sector. Since 1990 the pradaadf natural gas
was relatively stable around 2500 PJ (see Figuig ZBS, 2017H), but since 2014 there has been a sharp drop of
the production of natural gas as a result of eagkgs in the Groningen area (in the north of thinél&ands). The
strongest earthquakes until now has been 3.9 oRitliger Scale. Due to the earthquake issue, gesotion at the
Groningen gas field has been reduced by almosbealfeen 2013 and 2017, in order to reduce theofishore
severe earthquakes and to improve the securityeahhabitants of the Groningen area. The furtbduction in
extraction that has been announced means thatdoy 2625 the Netherlands will no longer be a nebeter of gas.
Without a reduction in gas consumption, this chamijeoccur much sooner. Since the price of natges on the
market has also declined considerably (in addiiiotie reduced extraction) and compensation fahgaake damage
will be deducted from profit sharing, in three y&dime natural gas revenues for the Dutch Treabare dropped
from a record high of €15 billion in 2013 to €2i8ibn in 2016.

“Green gas” generation has also started in reaggtsy This gas is generated from biomass. Sincg, #quid natural
gas (LNG) has also been imported, via the portaifédRdam, from countries like Algeria, Qatar andhitiad &
Tobago.

production of natural gas (PJ)
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Figure 2.16 Production of natural gas in the Né#mels (CBS, 2017h)

2.6.3 Electricity production

Since 1990, the increase in electricity consumptias mainly “countered” by increased cogeneratimh electricity
imports. Boosted by a doubling of the installedazdy, the amount of combined heat and power (C#Peration
increased substantially from 1990 onwards, regpitiness fuel consumption for power generation gared to
separated generation of electricity and heat.

13 CBS, 2017h , natural gas production
http://statline.cbs.nl/Statweb/publication/?DM=SL&ERA=83140eng&D1=1&D2=34&D3=a& A=EN&HDR=G2,G1&STB=T¥W=T
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Figure 2.17 Supply of electricity (CLO, 2017d)

Figure 2.17 (CLO, 2017 gives an overview of electricity supply in thetNerlands for the period 1990-2016. The
supply of electricity is calculated as the sumlbflamestic production plus the balance betweeatgbity imports
and electricity exports.

Since about 1999, the liberalisation of the Europalactricity market has resulted in a higher ngiart of electricity.
In 2013, electricity imports reached their highegtr level as it became cheaper to import elettriban to produce
it in the Dutch gas-fired plants. The majority bistelectricity was imported from Germany, wherer@gased
electricity was produced by coal-fired plants, tdu¢he low prices of coal, and where at some palating the year
the higher production of renewable electricity tec higher rate of generation than could be ussidé Germany.
Imports also encompass electricity produced by dypadrwer in Norway.

In 2016, the electricity supply developed alongilsimines to 2015. Production increased while impaleclined. As
a result, a relatively higher quantity of Nethedasproduced electricity was consumed, at the expehslectricity
produced abroad. Domestic electricity producticserby 6% in 2015 and a further 5% in 2016. Thiswjnovas
mainly driven by production in power plants, whigtached record levels in 2016. The balance betwieetricity
imports and exports (imports minus exports) felblgr 40% in both 2015 and 2016.

During the 1990-2016 period, the production of reaigle electricity increased by a factor of 19, hésg in a share
of almost 12.5% of total electricity consumptior2i®l6 (see Figure 2.18; CLO, 201%eBy 2016, some 55% of this
came from wind energy and 34% from biomass combstind turbines are mainly located on land, altifothey
are beginning to find their way into the Dutch pafrthe North Sea too. By 2016, four wind farms evgenerating a
total capacity of 957 megawatts (see Table 2.3)thisdigure is set to increase over the comingy¢ap to more
than 4000 megawatts in 2023).

4 CLO, 2017d Electricity supply
http://www.clo.nl/indicatoren/nl0020-aanbod-en-veiik-van-elektriciteit?ond=20881
15 CLO, 2017e production of renewable electricity
http://www.clo.nl/indicatoren/nl0385-verbruik-varetmieuwbare-energie?ond=20881
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Figure 2.18 Contribution of renewable electricitythe electricity use 1990-2016 (CLO, 2017¢€)

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

Gemini Windpark 150 600 2017

Luchterduinen 43 129 2015

Prinses Amaliawindpark 60 120 2008

Egmond aan Zee OWEZ 36 108 2007

total 289 957

Table 2.3 Wind farms in operation in the Netheria(ource: Rijksoverheid 1)

2.6.3 Refineries

The Netherlands has six large refineries, with 6¥éhem located in Rotterdam. These refinerieelamtotal capacity
of about 60 million tonnes of crude oil. The degoetilisation is high, in some years 100%. Thighhproduction
level is related to the high efficiency rate, tlexpmity of many petrochemical industries and thiéuience of German
demand. This makes Rotterdam the world’s largggblgr of bunker fuel oil and means that Amsterd&import
Schiphol is amongst Western Europe’s largest segpbif jet fuel bunkers. The refineries in the Metdnds produce
many relatively light oil products (LPG, naphthatrmeleum) from heavier crude oil with a sulphur teom of 1.5%.

2.6.4 Energy prices

The Consumer Price Index (CPI) for energy refléetgelopments in prices for natural gas and elegtiousehold
consumption (see Figure 2.19; CBS, 26%7Bince 2000, household energy bills have inctayean average of
4.5% per year, while inflation has been sittind 8% per annum on average. The relatively largeease in energy
prices for households is partly due to the steadsease in fuel prices on the world market. The@n€PI fell
sharply during the crisis from late 2008 onwards,returned to peak levels from early 2013. Sihentit has again
fallen sharply. With the increase in energy fronv raaterials, there was another slight rise in thrgsamer price in
the second half of 2016.

6 Rijksoverheid.nl Windenergie op zee (wind eneuaff/shore)

https://www.rijksoverheid.nl/onderwerpen/duurzamergie/windenergie-op-zee

17 CBS, 2017i Consumer Price Index (CPI)
http://statline.cbs.nl/Statweb/publication/?DM=SL&RPA=83131NED&D1=0&D2=125-126%2c130&D3=0-11%2c13-22826-37%2c39-50%2c52-63%2c65-
76%2c78-89%2c91-102%2¢104-115%2¢117-128%2c130-141482154%2¢156-167%2¢169-180%2c182-193%2c195-208082219%2c221-232%2c234-
245%2c247-258%2¢260-271%2¢273-283&HDR=T&STB=G1%2&B&/=T
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Figure 2.19 Consumers price index energy, 1995-28a6rce: Environmental Data Compendium (CBS, 2017i
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Figure 2.20 Consumer prices for Electricity, exahggtaxes, 2007-2016 (Sources: CLO, 2017f)

Electricity price

Figure 2.20 shows the development of the elegirjmiice since 2007 (CLO, 201 The electricity price depends on
the fuel prices for oil, coal and natural gas, agother factors. Another important component isabst of
deployment of the power plant and transport netaiofkis is why fuel prices alone do not necessailye a strong

18 CLO, 2017f End user prices for electricity
http://www.clo.nl/indicatoren/nl0554-energieprijzen-wereldolieprijs-?20nd=20881
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impact on the price of electricity. In the late 099the natural gas and electricity prices for oomeys increased as a
result of Energy Tax, which replaced the Regulatemgrgy Tax (REBregulerende energiebelastingnded in 2004)
and the Environmental Quality Electricity Produatibax (MEP:Ministeriéle regeling milieukwaliteit
elektriciteitsproductiethe MEP was intended to stimulate renewable gnegd applied from 2001 to 2007). See
also chapter 4 for a description of these measures.

Since 1 January 2009, transport costs for houselsads have depended on the connection type. §hiddrred to as
the capacity rate. Before 1 January 2009, custopadsa fixed amount plus an amount for each urgénergy
transported. In 2013 a new energy tax was introdiute Sustainable Energy Surcharge. This surchaagecreated
to stimulate investment in sustainable energy.

Natural gas price
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Figure 2.21 Consumer prices for natural gas, exetuthxes, 2007-2016 (CLO, 2017f)

Natural gas price
Figure 2.21 shows the development of the natuapgae since 2007 (CLO, 201%t In general, the natural gas
price more or less follows the price of crude Wiajor world events also have an effect on natuaal grices.

2.7 Transportation

Transport volumes are influenced by demographmnemic, spatial and infrastructural factors.

Aviation

Aviation is highly concentrated at Amsterdam Airp8chiphol, by far the large airport in the Netheds. Figure
2.22 shows some facts and figures concerning Schipt2016. Schiphol handled 89% (CBS, 2017j) ohal
passengers and 96% of all air freight (CBS, 20&#tpin the Netherlands (see Table 2.4). The foualsairports
handle the rest of the passengers and freight.

Within Europe, Schiphol is one of the largest aitpowith respect to the number of transport moven&chiphol
has a number one position and with respect to tihaoer of passengers and cargo volume Schiphol hasbaer
three position in 2016 (source: Schiphol, 2017

¥ CLO, 2017f End user prices for natural gas
http://www.clo.nl/indicatoren/nl0554-energieprijzen-wereldolieprijs-?0nd=20881
20 Schiphol Group 2017, Facts and figures 2bitgs://www.schiphol.nl/en/download/b2b/14937337868/16vZ9YcWwalMAloUGeY.pdf
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Figure 2.22 2016 facts and figures concerning Ardsi@ 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 (Source: CBS, 2817j

Goods transport to and from the Netherlands
Since 1998, goods transport has grown by over 208fitime transport and rail transport have seerbibgest
increases. Most goods are transported by road (QDO7d?).

In 2015, nearly 40% of goods transport in Dutchiti@y took place by road (see Figure 2.23 andrigi24). Until
2007, the total quantity of goods transported adrmse each year. In 2008 it began to declindlypiure to the
economic downturn. Since 2013 it has slowly begurnse again. The same pattern can be seen irtliee toansport
categories. Nearly two-thirds of all transportedd®involved cross-border transport. Maritime tpamsand inland
shipping accounted for 34% and 18% of goods tramspspectively. The high percentage for maritinamsgport is
largely due to the presence of the port of Rotterdane of the biggest ports in Europe.

2L CBS, 2017}, 2016 aviation figures
http://statline.cbs.nl/Statweb/publication/?DM=SL&RA=37478hvv&D1=2,11,42,73&D2=a&D3=307&HDR=T&STB=GE2&VW=T
2 CLO, 2017g, Goods transport to and from the Néthds
http://www.clo.nl/indicatoren/nl0025-vervoersprea-goederenvervoer?ond=20897
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Figure 2.23 Freight transport to and from the Neé#mels in 2015 (CLO, 20179)
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Figure 2.24 Development of freight transport in Netherlands since 1998 (CLO, 2017g)

Table 2.5 shows some more details on developmemtad transport (CBS, 2012k Due to the economic crisis the
amount of freight transported fell from 2007 onwsavdth 10%, but in the past few year the amouriteht is
increasing again.

2 CBS, 2017k road transport key figures
http://statline.cbs.nl/Statweb/publication/?DM=SL&PA=83077ned&D1=0-2&D2=0&D3=0&D4=a&HDR=T&STB=G1,GBG3&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 89,51y
1999 667,002 95,29p
2000 640,579 90,46
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 88,73[ 8,710
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, RP17

Passenger transport

In 2015, some 193 billion passenger kilometresaviravelled (see Figure 2.25; CLO, 20%'Fh% less than in 2014.
In 2015 the majority (over 72%) of these passekgemetres were travelled in private cars. Pubiamsport
accounted for 11%. The share of rail transport 8%swith other forms of public transport makingthp remaining
3%. Nearly 8% of passenger kilometres were tragalle bicycles.

Figure 2.26 shows the development of passengankii@s in road transport since 1990. Until 2005&theas an
increase of average 1.3% but after 2005 the inerkas levelled off at around 0.3% per year.

24 CLO, 2017h Passenger kilometres 2015
http://www.clo.nl/indicatoren/nl0024-reizigerskil@ters-personenvervoer?ond=20897
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Figure 2.26 Development in passenger kilometreeanl transport since 1990. (Klein et al, 2017)
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2.8 Industry

Compared to other EU countries, the industrialcttme of the Netherlands is relatively energy-istee in terms of
energy use per € production value. This is caugeskberal factors, including the chemical indusiviiich produces
a high percentage of base chemicals compared micalkeindustries in Germany, the UK or DenmarktHa 1990—
2016 period, the total industrial sector grew b$632010 prices); see Figure 2.27 (CBS, 2&1.7The manufacturing
industry made the largest contribution, at over 5U%e effect of the economic and financial crisis eearly visible
in this figure.
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Figure 2.27 Industrial production 1990-2016 (Sou@®S, 2017I)

2.9 Waste

The total amount of waste produced in 2012 (exolyigiolluted soil, dredging sludge and animal manhaneounted
to 60 million tonnes. Figure 2.28 (CLO, 20%yshows that, despite population growth and econat@velopment,
waste production has been rather stable at arotimailon tonnes since 2000. Governmental policiesed at
decoupling GDP growth and waste production have thearly been successful.

Between 1990 and 2014, the rate for reusing waste¢cycling and the use of waste for energy petidn)
increased from 62% to almost 93% of the total arh@kiigure 2.28). This included half of residentaald office
waste, most industrial waste and almost all defoalivaste. Waste products from agriculture and-ticed power
plants were almost fully recycled. Approximatelylion tonnes are not reused or recycled, of winesidential
waste has the largest share, followed by officetevass the figure shows, the amount of non-reuseadaycled waste
is still decreasing. In 2014, some 1.3 million tesmf waste was disposed of in landfill sites; 99 this was almost
ten times higher (13.9 million tonnes). This wastatained around 10% degradable carbon, leadingetbane

% CBS, 2017
http:/statline.cbs.nl/StatWeb/publication/?DM=SLERA=81810ENG&D1=0&D2=0-1,5,41&D3=16,101,118,135&L EN&HDR=G2&STB=G1, T&VW=T
% CLO, 2017i waste production and processing methods

http://www.clo.nl/indicatoren/nl0204-afvalproductés-wijze-van-verwerking?ond=20876
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emissions (a few megatonnes £&Quivalent). The residual waste that is not rewseatisposed of in landfill is
incinerated; after increased volume of incineratiothe 1990s, figures stabilised at around 7.5f/8Ibon tonnes in
the 2000s. From 2010 onwards incineration in wasti@eration plants is reported under the catefaysing
waste”. Therefore the amount of waste that is tieonnder the category “incineration” has furtheef reduced; in
2014 only 2.0 million tonnes was incinerated.

The amounts of waste dumped on landfill sites Hmen substantially reduced as a result of the govent’s policy
on waste management. This focuses firstly on pitem@rsecondly on reuse and thirdly on waste iretien with
energy recovery. Separation of waste streams aailwee for recycling purposes is a key factoparticular for
paper, glass, as well as garden and food wastep(st). In 2014, some 1.3 million tonnes of wasas Vandfilled.
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Figure 2.28  Waste generation and methods of disa889-2014 (CLO, 2017i)

2.10 Building stock and urban structure

On 1 January 2017, there were 7.7 million homekerNetherlands. That is an increase of 29% cordpar#
January 1990. There were 2.1 million homes buiiiveen 1990 and 2017 and more than 325 thousandlidaet
(see Figure 2.29; CBS, 2017

2 CBS, 2017m, Housing stock
http://statline.cbs.nl/Statweb/publication/?DM=SL&RPA=82235ned&D1=a&D2=69-95&HDR=T&STB=G1&VW=T
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Figure 2.29 Housing stock in the Netherlands 1990623CBS, 2017m)

In the past 27 years, 2.1 million new homes haenlmempleted. Over the entire period this is amameaof 76,000
homes per year. But as is shown in Figure 2.3@tisea strong decreasing trend over time. In tfe94%he average
number of new homes was 92,000. Between 2000 ah@, pOusing stock increased by 8.9% (an averag@edét per
year). The annual number of new homes built inNbBtherlands (following a decrease in the periodl2@003 to
64,000 homes) rose steadily to nearly 83,000 ir92068en, as a result of the financial and econamsis,
construction plummeted to a production of only 60,ih 2010. This decrease continued until 20141(A®), Since
then there has been a small increase in new homes.
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Figure 2.30 Development in new homes per year (@B%7m)

The energy label for homes and buildings was cdeiat@007. This label gives a quick indication nEgyy use in a
home. Of the more than 7.5 million homes in thehlddands, as of 1 January 2017 around 3.2 millexhdn energy
label. This corresponds to 42% of the total houstiogk. Multi-family dwellings are more likely taakie a label
(59%) than single-family dwellings (33%).

The majority of homes have a C or D label (31% 21%b); see Figure 2.31. The most energy-efficiemid® (A and
B labels) make up around 27% of the housing stivlcke than 11% of labels issued were for the mostgnr
efficient homes, Class A.
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The majority of energy labels were issued in 2@@%n a large number of housing associations hadtbesing
stock assessed (see figure 2.32). If a home substygobtains a new label — after energy-savingsuess have been
implemented, for example — the old label is “ovetten”. This prevents labels from being countedcviA large
number of new labels were also issued in 2015 &i46.2This was due to the simplification of the ledygplication
process, for which the costs were also lowereddutfition, in 2015 penalties came into effect foyare who tried to

sell or let a house without a label.

In 2007, 15% of new labels issued were green (B)pm 2016, this figure was 35%. The proportidritee energy-
inefficient labels E, F and G declined from 3192007 to 22% in 2016. Issued labels are not reptates of the
entire housing stock. There are still over foudionl houses with no formal energy label. In mangesa energy labels

are issued for newly built or rental properties.

Distribution of energy labels, 2016

3,6 %
11,4 % 6,4 %

-‘11 |3 cyo
15,7 % :

21,0 %

30,5 %

source: RVO.nl

Figure 2.31 Distribution of energy labels, 2016 L120177°)

% CLO, 2017j, energy labels homes
http://www.clo.nl/indicatoren/nl0556-energielab&lsningen?i=9-53
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Energy labels, issued per year
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Figure 2.32 Number of energy label, granted per,\2207-2016 (CLO, 2017j)

2.11 Agriculture

Agriculture in the Netherlands focuses on cattkelding, crop production and horticulture; of whighenhouse
horticulture is the most important subsector. Tim@ant of horticulture in total agricultural prodigt has been
increasing. The amount of fuel consumed by therdregse horticultural sector is comparable to feelstmption in
the commercial and public service sector (takingeoeration into account). Due to the quota systermilk
production ending in 2015, the number of dairy ctnas been slowly increasing since 2008.

In 2016 there were nearly 56 thousand farms antichtiural enterprises in the Netherlands (see f&igu33; CBS,
20171%. Of these companies, 30% relates to dairy famas1®% to arable farms. In 2000 there were 24%ydair
farms and 15% arable farms. In the 2000-2016 pettiedtotal number of farms decreased by 43%. Gtz land
area used by the agricultural sector dropped bygi@%e 2000 (see Figure 2.34).

The largest decrease was in the greenhouse braitblreductions of 70% in cut flowers, 64% in vegge
production and 60% in both the bedding and pot{gtampanies. The total land area used by the goeeehbranch
has fallen since 2000 by 30%.

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

29 CBS, 2017n Agricultural companies and size
http://statline.cbs.nl/Statweb/publication/?DM=SL&RA=80785ned&D1=0,2&D2=0&D3=a&D4=a&HDR=T,G3&STB=G21&VW=T
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Figure 2.33 Number of farms, 2000-2016 (CBS, 2017n)
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Figure 2.34 Total land area used by farms, 20006 2(CBS, 2017n)

The most important agricultural crops are cerentsize for fodder, potatoes and sugar beets. Leigislaoncerning
manure has resulted in a more even distributionariure over agricultural areas. Excess manuretsasingly
being used on arable cropland. Legislation conogrammonia banned the surface spreading of mandresguired
manure injection and incorporation into the sollisThas resulted in more nitrogen being absorbegtégsland and
cropland, supposedly leading to higher emissiomstofus oxide. Furthermore, more farmers are logkor ways to
process manure (e.g. separation of liquid and $@itions) or to use manure as an input for enprgguction

(fermentation, biogas).
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Figure 2.35 Animal numbers in the Netherlands 12806 (CLO, 2017k)
Unit 1980 1990 2000 2014 2015 2016
Cattle x 1,000 5,226 4,927 4,069 4,068 4,133 4,251
0.w. Dairy Cattle x 1,00( 2,356 1,818 1,504 1,572 ,622 1,745
0.w. other cattle x 1,000 2,870 3,049 2,565 2,496 512 2,506
Horses en ponies x 1,000 67 70 117 127 118 82
Sheep x 1,00( 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}79195,400
Swine x 1,000 10138 13,915 13,118 12,238 12603 4782,

Table 2.6 Animal numbers in the Netherlands 199@62CL0O, 2017Kk)

More dairy cattle, fewer horses

Since 1980, cattle numbers have fallen by a fifie Table 2.6 and Figure 2.35 (CLO, 2697k he number of cattle
fell from 5.2 million in 1980 to 3.7 million in 2@) after which it rose again to 4.1 million in 20T%e sharp drop in
1984 coincided with the introduction of the milkaga within the European Union, which resulted ia ttumbers of
dairy and calving cows falling by 42% between 1884 2011 to 1.47 million.

From 2011 to 2015, the number of dairy cattle anascin calf increased by 10% to 1.62 million. Irddin, since
2012 the proportion of young cattle in the natiaihgly herd has increased. The number of headswfg cattle rose
by 149 thousand between 2012 and 2015 to 1.34omiléin increase of 13%. This increase occurredrjusne for
dairy farmers to take advantage of the abolitiothefmilk quota on 1 April 2015.

The number of horses (and ponies) kept on farmesfros 67 thousand to 145 thousand between 1982 @00l
Partly due to the 2008 financial crisis, betwee@®8nd 2015 the number of horses fell to 118 thudisa large
number of horses are kept by other types of estalents, such as stables. The total number of $iordbe
Netherlands is unknown, but recent estimates ptdmtween 400 and 450 thousand.

30 CLO, 2017k Livestock
http://www.clo.nl/indicatoren/nl2124-ontwikkelingeestapel-op-landbouwbedrijven-?0nd=20885
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Fewer sheep, more goats

One consequence of the introduction of the milktguiw 1984 was a diversification of farms, sinceydeows were
largely no longer an option. Farmers began to keere sheep, and the number of sheep quickly rosE992 sheep
were brought under the manure legislation and wee@emium was cut, resulting in a decline in shaapbers. In
2006 the ewe premium, which was intended to prowideme support for owners of meat and milk shagmd
adverse market conditions, was integrated intsihgle payment scheme. As a result, the numbdnesshas fallen
sharply since 2007. In 1980 there were 850 thoushadp; the peak of 2.0 million was reached in 1884 in 2015
the number was 950 thousand.

In 1980 there were only a couple of thousand godtse Netherlands. Between 1980 and 2009, the euwitgoats
rose enormously. The only decrease was record&®dp. Since 1992, goats have also been coverdiehypdnure
legislation. By 2009, the nhumber of goats had rieemearly 375 thousand. In 2010, as a result b @uconnection
with Q fever, the number of goats dropped to justr350 thousand. By 2015 the number had risemdgal 70
thousand.

Chickens and pigs are increasing again

Chicken numbers have fluctuated, but the overatidris upwards. In 1980 there were 76 million caiek and in
2015 there were 97 million. The significant dececims2003 was a result of the bird flu epidemicthie spring of
2003, nearly 30 million chickens were culled. Sig6@3, the number of broiler chickens has fluctdaeund the 44
million mark. The number of laying hens has showmupward trend since 2003. In 2015 there were 48miaying
hens.

The Dutch pig herd was 10 million strong in 1988eThighest number of pigs was 15 million in 19%i7/Eébruary
1997 there was an outbreak of swine fever, leattirysignificant decrease in the pig herd in thes® of a single
year. Between 1997 and 2004 there was a downwamd,tresulting from factors such as market deveéops the
Pig Production Restructuring Act and environmeatal animal welfare measures. At the low point i@2there
were 11.2 million pigs. Since then the trend hakeqd up, and in 2015 there were 12.6 million pigs.

2.12 Forests

The forested area in the Netherlands currentlyistnef 373,000 hectares (ha). The forested amrafttre amounts
to around 10% of total land area. Originally theyést part of the forested area in the Netherlavadsplanted using
regular spacing and just one or two species in-aged stands, with wood production being the maipgse. A
change towards multi-purpose forests (e.g. natapeeation), which was first started in the 19'Has had an impact
on the management of these even-aged stands .

Most of the forested areas in the Netherlands ameietly managed according to Sustainable Foresiagament
principles. Newly established forests are alsotplaccording to these principles. The resultfisfinanagement
style are clearly shown in the National Forest ieey. Unmixed coniferous stands decreased in fagbmixed
stands (see Figure 2.36 and Figure 2.37; CLO, 317!

These figures show that there has been a relattvease in mixed stands and unmixed broadleaf stdimis increase
is at the expense of unmixed coniferous stands;iwiéve decreased by around 8%. This change i®dbe fact
that more native broadleaf stands have been plamgdoniferous stands have been replaced by leafastinds.
Furthermore, in 2001-2005 there were fewer youagdst and fewer felled areas than in 1984—-1985|dfttes is due
to the fact that, these days, logging consists rabtkinning forests than of felling all the treesan area of
woodland.

Most forests are located in the provinces of Gédaberand North Brabant; the least-forested provia&eeland (see
Figure 2.38, CLO, 2017%).

%1 CLO, 2017I Forest typesttp://www.clo.nl/indicatoren/nl1160-arealen-vansbgen
%2CLO, 2017m Land use in the Netherlands
http://www.clo.nl/indicatoren/nl0061-bodemgebruikgkt-voor-nederland
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Land use in the Netherlands, 2012
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Figure 2.38 Land use in the Netherlands (CLO, 2017m
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3 GREENHOUSE GAS INVENTORY INFORMATION

3.1 (A) Summary tables

The Netherlands submitted its most recent greerhgas inventory (period 1990-2015) to the UNFCC&pril
2017. Summary tables, including trend tables fos-€EQuivalent emissions, are shown in Annex 1 of Nasional
Communication. The main trends are explained iriG@e8.2. below.

3.2 (B) Descriptive summary

This section summarises the trends in greenhousergesions by greenhouse gas (GHG) and by seaotlte
period 1990-2015, as described in the Nationalritorg Report (NIR) 2017. More detailed explanatians provided
in the NIR 2017

Emission trends for aggregated greenhouse gas emsss

In 2015, the total GHG emissions (including indir€©, emissions, but excluding emissions from land lzsel-use
change and forestry (LULUCF)) in the Netherland®anted to 195.2 Tg C{&q. This figure is approximately 12.5%
below the emissions in the base year of 1990 (2ZP§.CQG, eq).

Figure 3.1 shows the trends and contributions @fifferent gases in relation to the aggregateidmailt emissions of
greenhouse gases. In the period 1990-2015, ensssiaarbon dioxide (CQincreased by 1.5% (excluding
LULUCEF). Emissions of non-COGHGs, i.e. methane (GH nitrous oxide (MO) and F-gases, decreased by 41%,
53% and 74% respectively.

Emissions of LULUCF-related sources increased muath0% over the period 1990-2015. The total amoti®@HG
emissions in the Netherlands for the year 2019ydicg LULUCF) was 202.0 Tg CO2 eq.

Tg O ,&d
250 o —
> | F-gases

[rne e

200
4

Ml o (excl. LULUCF)

150 -

100

50

1990 1995 2000 2005 2010 2015

Figure 3.1: Trends and emission levels for greesb@ases, 1990—-2015, in Tg ££9

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

Carbon dioxide

Figure 3.2 shows the contribution of the most intgolr sectors to the trend in total national,@@issions (excluding
LULUCF). In the period 1990-2015, national £€nissions increased by 1.5% (from 162.9 to 165)3 The Energy
sector is by far the largest contributor to &nissions in the Netherlands (97%), with the Stdgmies 1A1 Energy
industries (40%), 1A4 Other sectors (20%) and 1Ag$port (19%) being the largest contributors ih520

Relatively high levels of CoQemissions in — for instance — 2010 is mainly eixigld by the relatively cold winter,
which increased energy use for space heating iresidential sector. The resulting emissions atkided in category
1A4 (Other sectors).

Indirect CQ emissions (calculated from the oxidation of NMV@Rissions from solvents) are only a minor source
in the Netherlands (0.2 Tg in 2015).

Tg COzeq

N [ ] 1A5 Other
- 1

1B Fugitive emissions
from fuels

Ui M

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 levels for,® sector, 1990-2015, in Tg G&q

Methane

Figure 3.3 shows the contribution of the most rat#\sectors to the trend in total £émissions. National CH
emissions decreased by 41%, from 32.3 Tg in 199010 Tg CQ eq in 2015. The Agriculture and Waste sectors
(67% and 18%, respectively) were the largest douitors in 2015.

Compared with 2014, national Gldmissions increased by about 1.2% in 2015 (0.2@geq). CH emissions

decreased in Category 5A (Solid waste disposaaod)| but they were balanced by an increase inséonis from
Agriculture.
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Figure 3.3: Trends and emission levels for,®M sector, 1990-2015, in Tg Géq

Nitrous oxide

Figure 3.4 shows the contribution of the most rafe\sectors to the trend in nationalONemissions. In total, the
national inventory of PBD emissions decreased by about 53%, from 17.7 T.ge@Q@ 1990 to 8.3 Tg CL{&q in 2015.
The Industrial processes sector contributed thd mdhis decrease inJ® emissions (emissions were almost 81%
lower than in the base year). Compared with 20i&tatal NO emissions increased by 3.3% in 2015, mainly duee t
rise of emissions in agriculture.
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Figure 3.4: Trends and emission levels fgONby sector, 1990-2015, in Tg €€q
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Fluorinated gases

Figure 3.5 shows the trend in fluorinated or F-gasssions included in the national GHG inventorye Total
emissions of F-gases decreased by 74% from 10ACkeeq in 1995 (base year for F-gases) to 2.6 Tg&n

2015. Emissions of hydrofluorocarbons (HFCs) anflygmrocarbons (PFCs) decreased by approximately 8ad

95% respectively during the same period, while lsuthexafluoride (Sff emissions decreased by 47%. It should be
noted that due to national circumstances, the emns®f Nk cannot be reported separately and are includétein
PFC emissions.

Between 2014 and 2015, HFCs emissions increas8dbBf, PFCs emissions increased by 10.6% aga®issions
increased by 3.1%. The aggregated emissions ot€sgdecreased by 1%.

TgCOzeq

BT [] sF, total
[ PrC(inc NFB)tota]

B HFCuse

- HFC process

gurapid s s

o . ' :
1990 1995 2000 2005 2010 2015

Figure 3.5: Trends and emission levels for indigidiluorinated gases (F-gases), 1990-2015, in Tg&20

Emission trends specified by source category

Figure 3.6 provides an overview of emissions trédndgach IPCC sector in Tg G@quivalents.

The Energy sector is by far the largest contribtddhe total GHG emissions in the national invep{gontributing
68% in the base year and 78% in 2015). Emissicgidenf the Energy sector increased by approximé&@yin the
period 1990-2015.

The total GHG emissions from the Waste, Induspiatesses and Agriculture sectors in 2015 decrdas@d%,
57% and 24% respectively compared with the base yéddle LULUCF emissions increased by 11% in tame
period.
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Figure 3.6: Trends and emission levels for aggeshgteenhouse gases by sector, 1990520159 CQ eq

Emission trends for indirect greenhouse gases & S

Figure 3.7 shows the trends in total emissionsaadb@an monoxide (CO), nitrogen oxides (Nhon-methane volatile
organic compounds (NMVOC) and sulphur dioxide fs@ompared with 1990, CO and NMVOC emissions ih30
had decreased by 52% and 71%, respectively. FgrtB©reduction was 84%; for NOx, the 2015 emissiware
64% lower than the 1990 level. With the exceptibhN®MVOC, most of the emissions stem from fuel costioan.

Because of problems (incomplete reporting) idezdifivith annual environmental reports, emissionadifect
greenhouse gases and,3m industrial sources have not been verifiedaAesult, the emissions data for the years
1991-1994 and 1996-1998 are of a lesser quality.

In contrast to direct GHGSs, calculations of the &siuns of precursors from road transport are ne¢dan fuel sales

as recorded in national energy statistics, but greydirectly related to transport statistics arehicle-kilometre basis.
To some extent, this process is different fromlB@C approach.
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Figure 3.7: Trends and emission levels for,NOO, NMVOC and S@, 1990-2015, in Gg

3.3 (C) Description of the national system

3.3.1 Scope and objectives of the National System

Introduction

As a Party to the United Nations Framework Conwentin Climate Change (UNFCCC) and the Kyoto Prdtdbe

Netherlands has in place a National System fomegiing anthropogenic emissions by sources and rals by sinks

of all greenhouse gases not controlled by the Mah#Protocol. The Netherlands established its Nati8ystem in

2005. During the initial review, it was found tongply with all the necessary requirements. Sincettiee system as

such has remained unchanged, with three exceptions:

e Until 1 January 2010, the coordination of the Ralftt Release and Transfer Register (PRTR) — intwhic
emissions of about 350 substances are annuallylatdd — was performed by the Netherlands Enviroriate
Assessment Agency (PBL). As from 1 January 20160rdination has been assigned to the National trstfor
Public Health and the Environment (RIVM). Sincetttia@e, the processes, protocols and methods leawained
unchanged. Many of the former experts from PBL telge moved to RIVM.

* In 2015, the Netherlands replaced the 40 monitgoiogocols (containing the methodological desaoipsi as part
of the National System) by five methodology repofise methodology reports are also part of thedwati
System. From 2015 onwards, the NIRs have been lmasttbse methodology reports. The main reasotni®r
change is that updating five methodology reportsrigler than updating 40 protocols. In additidm t
administrative procedure is simplified becauseupgated methodology reports do not require aniaffic
announcement in the Government Gazette. For thsore the Act on the Monitoring of Greenhouse Gages
updated in 2014. The methodology reports are clitbitehe National Inventory Entity (NIE) and appeohvby
the chairperson of the PRTR Task Force concerngghaft of the National System, the methodology ntspare
available at the National System web¥ite

* Finally, in 2017, the responsibility for climateljpy shifted from the Ministry of Infrastructure dithe
Environment to the Ministry of Economic Affairs. &atter has been renamed the Ministry of Econdkifairs
and Climate Policy (EZK). Other Ministries keeittresponsibility for integrating environmentallipg targets
and endorsing the environmental policies withinrthespective fields (e.g. the Ministry of Infrastture and
Water Mmanagement is responsible for climate adiapja

This report details the system as it operates dbe&mber 2017, describing how the required funstare
performed in the Netherlands using the outline fthereporting guidelines (see Box 1).

34 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 procedunahagements made
within a Party (included in Annex 1) for estimatiagthropogenic emissions by sources and removadiksy of all
greenhouse gases not controlled by the Montreab&ubh as well as for reporting and archiving inteeg
information. The objectives of the Dutch Nationgkf®m, in accordance with the guidelines, are kaWs:

+ to enable the estimation and reporting of anthrepagGHG emissions by sources and removals by $inks
* to facilitate meeting the commitments under ArscBand 7;

» to facilitate the review of the information subradt

» to ensure and improve the quality of the inventory.

Netherlands Enterprise Agency (RVO.nl) coordindtedestablishment of the National System and wisespuently
assigned the role of “single national entity” (NIE)

Box 1 Outline

Institutional, legal and organisational aspe¢®ection 3.3.2), including:

(a) the name and contact information for the natiom¢ityeand its designated representative with oveesiponsibility for the
national inventory of the Party;

(b) the roles and responsibilities of various agenarekentities in relation to the inventory developingrocess, as well as the
institutional, legal and procedural arrangementderta prepare the inventory.

Methodology and process aspe3ection 3.3.3), including:

(c) a description of the process for collecting acfivata, for selecting emission factors and methand,for the development
of emission estimates;

(d) a description of the process and the results okkeyce identification and, where relevant, areiguf test data;

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

Quality management aspe¢fection 3.3.4), including:

() a description of the quality assurance and quaditytrol plan, its implementation and the qualityeaiives established, and
information on internal and external evaluation aadew processes and their results in accordaittetine guidelines for
National Systems;

(g) a description of the procedures for the officiahsideration and approval of the inventory.

3.3.2 Institutional, legal and organisational aspec
Name and contact information for the national gntit

(a)The name and contact information for the mai@ntity and its designated representative witrall responsibility for the
national inventory of the Party

Contact information of the National Entity:

Netherlands Enterprise Agency (RVO.nl), PO Box 82823 RE Utrecht, the Netherlands.
Designated representative with overall respongipfior the inventory:

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

The Minister of Economic Affairs and Climate PoliZK) has appointed RVO.nl by law as the singl&omel
entity (NIE)

Roles and responsibilities in relation to the intcey process

(b) The roles and responsibilities of various agesand entities in relation to the inventory depehent process, as well as the
institutional, legal and procedural arrangementdarta prepare the inventory

The section below describes these elements, diglnigg between arrangements for data collecti@tagrocessing and
reporting.

Introduction

35 Definitions used in this report are those usedMFOCC guidelines.
36 As required by Article 5, and to report theséssinns by sources and removals by sinks in acooedwith Article 7(1) and relevant decisions of @enference of the Parties (COP) and/or the Conferefitbe Parties serving as the Meeting of the Bsrti

to the Kyoto Protocol (COP/MOP).
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The Ministry of Economic Affairs and Climate PolifiZK) is the coordinating Ministry in the Nethantés for
climate change policy. As defined in the guidelineder Article 5.1 of the Kyoto Protocol, the Mitgis of Economic
Affairs and Climate Policy (EZK) has been given #uhority by law to appoint a single national gnfalso known
as an NIE). The Minister has appointed RVO.nl @NIE with overall responsibility for the nationalentory.
RVO.nl is responsible — among other things — feeawbling and providing the annual reports to théGRC,
coordinating the QA/QC process and operating aal fogint for the UNFCCC in relation to the repavhich
includes supporting the UN review process. Parth®finnual report are provided by other orgamgati
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Figure 3.8: Schematic overview of main steps inghmary process; in practice, various feedbaclpoexist

The inventory and reporting process is illustratedligure 3.8 and briefly described below in thpaets:
e arrangements for data collection;

* arrangements for data processing;

» arrangement for reporting.

Arrangements for data collection

The emission data are taken from the Pollutantd®eland Transfer Register project (PRTR). Thisbolative
project (started around 1974) involves a seridsodies and ministries in the Netherlands. The abjeof the project
is to agree on one national data set for emissiomntories, covering some 350 pollutants to aatewr and soil; this
data set is used for a variety of international mational applications. Its coordination is assijteRIVM (National
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Institute for Public Health and the Environment),agency under the Ministry of Health, Welfare &mabrt (Ministry
of VWS).

The data sources, methods and processes usedHtorating the greenhouse gas emission estimateescabed in
the National System documentation, notably in trenfof methodology reports. These reports are elilddy the
PRTR Task Forces, checked by the National InveriEomtity and approved by the chairperson of the PH&aBk
Force concerned.

The PRTR project uses primary data from varioua dappliers, as described below.

Statistical data

Statistical data are provided under various obiligatand legal arrangements (not specifically eeldb greenhouse
gases). These arrangements include national ststisim Statistics Netherlands (CBS) as well asimber of other
data sources on sinks, water and waste. The ppovidirelevant data on greenhouse gases is guadatit®ugh
covenants and an Order in Decree prepared by thistii of Economic Affairs and Climate Policy (EZKjor
greenhouse gases, relevant agreements with Smfitiherlands and Rijkswaterstaat Environment astev
management are in place. An agreement with thestfinof Agriculture, Nature and Food Quality (LN%hd related
institutions was established in 2005.

Data from individual companies

Data from individual companies are provided infitven of electronic annual environmental report2\gRs). A
large number of companies have a legal obligatiasubmit an e-AER which includes, in addition thest
environment-related information, emissions daté&deséd by the competent authorities (usually proraihand
occasionally local authorities, which also issueimmental permits to these companies). Some corepgrovide
data voluntarily within the framework of environntehcovenants. Large companies are also obliggautiicipate in
the European Emission Trading Scheme (EU ETS).& bempanies have to report their 8fnissions in specific
annual ETS emission reports.

The data in the AERs and EU ETS reports are usedrify the CQ emissions figures derived from energy statistics
for the industry, the energy sector and refineNglenever reports from major industries contaimiptapecific
activity data as well as EFs of sufficient quakityd transparency, these reports are used in thelatdn of CQ
emissions estimates for specific sectors. Plantiipeata is mainly used for the calculation of Z&missions from
derived gases (chemical waste gas, blast furnagegke oven gas). Since derived gases can haghalg tariable
emission factor, the use of plant-specific datd wiprove the CO2 calculations. The AERs from indial
companies also provide essential information fécudating the emissions of substances other than Calculations
of industrial process emissions of non-G&HGs (e.g. MO, HFC-23 and PFCs released as by-products) ardymai
based on information from these AERS, as are eomsdigures for precursor gases (CO,,NOMVOC and SG).
Only those AERs with high-quality and transpareatidare used as a basis for calculating the totete emissions
in the Netherlands.

Additional data related to greenhouse gases

Additional data related to greenhouse gases asédaa by other institutes and consultants spedificntracted to
supply information on sectors not sufficiently caaa by the aforementioned data sources. For exaiRpkM
concludes contracts and financial arrangementswaitious agricultural institutes and TNO. Durin@p2, the
Ministry of Agriculture, Nature and Food QualityNlV) issued contracts to a number of agriculturatitates; in
particular, these contracts comprised the developofea monitoring system and a methodological dgson for the
LULUCF data set. Based on a written agreement leiwige Ministry of Agriculture, Nature and Food Qya
(LNV) and RIVM, these activities are also partlo¢ PRTR.

Arrangements for data processing

The calculation of greenhouse gas emissions akd srihe responsibility of the PRTR project. Date collected
and processed by five Task Forces (see Box 2) diogpto predetermined methods described in the ooeibgy
reports.
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Arrangements for reporting, QA/QC coordination aegiew
The data are stored in the PRTR Central DatabasersyFrom this PRTR database, the CRF is generated
automatically.

The overall annual report for the UNFCCC is drafied coordinated by RVO.nl (the NIE). To ensure the
involvement of the relevant experts from the vagibodies (CBS, TNO, PBL, RIVM, Alterra, and so tdmgt
supplied the relevant emission estimates, thisquoe is implemented as an annual project in wiadih section of
the NIR is assigned to one lead author. This ledidoa usually involves other experts, while a cthauis assigned
for mutual checks. The NIE is closely involved, the coordination and fine-tuning of the conteritPart 1 of the
NIR is delegated to RIVM in order to ensure comrsisy with the PRTR data. Overall coordination, uiiohg the
elaboration of Part 2 of the NIR, is carried outR}yO.nl/NIE. The elaboration of Part 2 involvesieas ministries
(Ministry of Agriculture, Nature and Food QualityNV), Ministry of Economic Affairs and Climate Polf (EZK))
and institutes (Dutch Emissions Authority (NEa) #itbrra).

RVO.nl/NIE submits the annual report to the UNFC&f@r approval by the Ministry of Economic Affaaad
Climate Policy (EZK). It has also been assignedaV&A/QC coordination of the inventory, its preseand the
national system, facilitation of UNFCCC reviews amabrdination of requests for clarification.

Box 2 Pollutant Release and Transfer Register (PRTRproject

Responsibilities for coordination of the PRTR pobje

Major decisions on tasks and priorities are takgthk Steering Committee ER (SCER) through approfal
the Annual Work Plan. This committee consists efripresentatives from the commissioning ministries
regional governments, RIVM and PBL.

The PRTR project leader at RIVM acts as coordinatat is responsible for the PRTR process; the outso
of that process are the responsibility of the bedigolved. Contribution of the various bodiesnsered by
means of contracts, covenants or other agreements.

Task Forces

Various emission experts from the participatingamigations take part in the Task Forces that catieuhe
national emissions from 650 emission sources. A& ragreement is drawn up by all the participating
organisations. After intensive checking, the natla@missions are accepted by the project lead#redPRTR
project and the data set is stored in the Centathiiase.

The 650 emission sources are logically divided BBavork packages. An emission expert is respoa$dol
one or more work packages, the collection of tha dad the calculation of the emissions. The expes
also closely involved in developing the methodaodsgio calculate the emissions. Work packages atggd
into five Task Forces as described below.

Task Force on Energy, Industry and Waste Manage(BNINA):

Covers the emissions to air from the Industry, Bpgroduction, Refineries and Waste managemenbisect
ENINA includes emission experts from the followiogganisations: RIVM, TNO, Statistics Netherlands
(CBS), Rijkswaterstaat Environment (Waste Managdepartment), Deltares and Fugro-Ecoplan.

Task Force on Transportation

Covers the emissions to soil and air from the Tpartsition sector (aviation, shipping, rail and road
transport). The following organisations are repnésg: Netherlands Environmental Assessment Agency
(PBL), Statistics Netherlands (CBS), RijkswaterstBeltares and TNO.

Task Force on Agriculture
Covers the calculation of emissions to soil andRarticipating organisations include RIVM, Netlagds
Environmental Assessment Agency (PBL), LEI, Alte@tatistics Netherlands (CBS) and Deltares.

Task Force on Water - MEWAT
Covers the calculation of emissions from all sectorwater. MEWAT includes Rijkswaterstaat, Delsare
Netherlands Environmental Assessment Agency (PRLYM, Statistics Netherlands (CBS) and TNO.

Task Force on Consumers and other sources of emsssWESP
Covers the emissions caused by consumers, tradeeavides. The members are emission experts from
RIVM, TNO and Statistics Netherlands (CBS).
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Legal arrangements for the National System

The Greenhouse Gas Monitoring Act came into efigthe end of 2005. This Act established a Nati@ystem for
monitoring greenhouse gases and empowered theoBdorffairs and Climate Policy to appoint an auttyo
responsible for the National System and the Natimantory. The Minister has appointed RVO.nl lais tauthority
(NIE; Government Gazette (Staatscourant), 2005).

The Act also specifies that the National Inventanyst be based on methodologies and processes aoian in the
methodology reports.

3.3.3 Methodology and process aspects

Introduction

The annual cycle is a key quality management foadé€d on the Deming cycle of plan-do-check-act) and
encompasses:

* inventory planning;

* inventory preparation;

e inventory evaluation;

* inventory improvement.

The following sections describe how the requireecfjc functions are performed for each of thespst Figure 3.9
illustrates the steps and the QA/QC tools usecah step.

(c) A description of the process for collectingity data, for selecting emission factors and roethand for
the development of emission estimates is includdié methods and processes to be used

The roles and responsibilities in the process diecting activity data, selecting emission factarsl
developing emission estimates are described iptéeious section. This section describes the metbgg
and process aspects of this procedure.

The choices in relation to the activity data toused, the emission factors to be chosen, the metbduk
selected and the steps to produce the emissianast have been made in various ways.

During the establishment of the national systemipgirovement programme was implemented togethar wit
the relevant bodies and experts as well as witlepethdent experts. This programme assessed albarglev
data, factors and methods, which was done in waysland through special background studies, among
other things. Choices were made in line with th€@and UNFCCC guideline concerning changes in
methods, data and factors. These choices were togdéher with the experts and a special committee i
which relevant bodies participated. The resultirsgadsources, emission factors, methods and working
processes were specified in monitoring protodol015, the Netherlands replaced the monitoringtpcols
(containing the methodological descriptions as prthe National System) by five methodology report
These methodology reports are also part of thedwati System.

The annual QA/QC cycle (see below) guaranteesattemtion is constantly being paid to any necessary
and/or possible improvements. Results of interndl external QA/QC and review processes form an
important basis for this procedure.

In the past years, the five-year extensive revietiviies were aimed at the changes deriving from t
introduction of the 2006 IPCC Guidelines (IPCC, 8R0

For the longer term, RVO.nl will consider how theprovement programme can be continued, albeit avith
different scope. RVO.nl aims at a monitoring systérith provides more useful feedback to
sectors/policymakers/other stakeholders and wrsahare cost-effective (avoiding duplication in data
gathering, adjusting the frequency of data gathgmiccording to relevance and trends, and so on).

More detailed information on how these processe® lieen implemented is provided by a descriptiothg
section below) of the implementation in the Nati@wstem of various functions as part of an annual
manaaement cvcle in the Netherla
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Inventory planning

=  Methodology reports

=  Process sheets/
procedures

=  QC formats

=  QA/QC programme

= Annual PRTR Work Plan

Inventory improvement Inventory preparation: CRF
¢ Improvement actions (in ¢ Completed QC sheets
QA/QC programme) e Trend verification

Inventory preparation: NIR
¢ Internal review

Inventorvevaliuatioq «  Peer/public review (QA)
e Collaborative reviews

Annual evaluation
Extensive reviews
Audits

UNFCCC reviews

Figure 3.9: Annual cycle

Inventory planning

This step comprises the annual planning. QA/QGstowllude the following set of planning documentsdated

annually as part of the evaluation and improverogaole:

» methodology reportgdescribing methodologies and processes for etigyamissions and sinks. These
methodology reports replace the system of MonitpRnotocols that was used until 2014. The methagolo
reports will be checked by the National Inventontity and approved by the chairperson of the PR&BKT
Force. They are also made accessible on the nhsigstem websité and listed in Annual Work Plans (ER,
2017);

» set of procedureslescribing other relevant key processes in th@natisystem, including a list of applicable
procedures (SenterNovem, 2005);

» set of agreement:n the basic institutional, legal and organisati@tructure. These agreements have been
recorded in contracts, legal arrangements and eoNgIfsee previous section);

*  QA/QC programmeincluding the planning of activities and improvemh projects. This programme is updated
annually;

» Annual Work Plansf the ER (ER, 2017) providing more detail on pliaug of the PRTR process, such as the
working procedures to be used and the documentedistration sheets to be applied.

The agreements, methodology reports, procedureQanQC programme are reviewed annually, updated (if
necessary) and approved for use in the next cRM€.nl is responsible for updating the QA/QC pragnae,
including the improvement cycle. Updates are apgudsy the Ministry of Economic Affairs and ClimaRelicy
(EZK), in consultation with the Advisory Board NfEFor LULUCF issues, the Ministry of Economic Affaiand
Climate Policy (EZK) will seek agreement with thénidtry of Agriculture, Nature and Food Quality (M)

The annual planning is further detailed in the Asiriork Plans, which specify staffing, allocatimgpé budgets and
scheduling of the next inventory cycle. These plse describe the tasks involved in performinggbeeral QC
(Tier 1), including the sample calculations, andHer describe which work instructions, databadesumentation
sheets and other tools should be used. The workiplapproved by the respective organisafibaer consultation.

Inventory preparation

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

38 Consisting of representatives from the Minisfr£zconomic Affairs and Climate Policy (EZK), the Ntry of Agriculture, Nature and Food Quality (LINsind the following institutes: Statistics Nethada (CBS), National Institute for Public Health and

the Environment (RIVM), Dutch Emissions Authorityfa), Netherlands Environmental Assessment AgeRBy).
39 For the PRTR Work Plan, approval is given bySteering Committee ER.
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The inventory preparation comprises the followingdtions and activities:

» collecting data, processing data and estimating&ions in accordance with the methodology repardstiae
timetable in the Annual Work Plan. The actual pesds documented in documentation sheets thatdaclu
information on data used, any necessary deviatrons the agreed methods (including their approaatj any
other relevant information needed for the “papait’tof the estimates;

» performing the general QC procedures (Tier 1) &aildd in the Annual Work Plans (on non-confidelndiad
confidential data), documenting results and coioast(as well as approval);

» elaborating the CRF and NIR in accordance withréfieted procedures, including the trend verificatiarkshop
and internal review.

(d) A description of the process and the resultsegfsource identification and, where relevanthaiog of test data

The key source analysis is part of the annual pgsder the NIR (Part 1). This analysis will be axted by the PRTR under the
responsibility of its coordinator after the annwahissions have been calculated. Any changes iadugges, together with the
results of the uncertainty analyses, will be takea account by the NIE in the improvement actiand planning for the next
cycle. Performing the key source and uncertaingiyses is also described in the procedures of @oNal System.

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

If necessary during the inventory preparation ps;eecalculations are also performed and docuntemeaccordance with the
related IPCC guidelines. Methods can only be chdrafeer the formal approval of the revised methbgshe NIE Advisory
Board (Klankbordgroep NIE) and the Ministry of Econic Affairs and Climate Policy (EZK), since thebanges also have to
be included in the methodology reports. This appfris/achieved by using the initiator's argumermswhy a change in methods,
data or factors is better and/or necessary. Suchssessment also looks into whether the changbdes sufficiently reviewed
and documented.

Changes can be initiated by all parties involvdtyt can be based on recommendations by the UNwréeam as well as on ne
scientific improvements and/or developments in datilability.

Inventory evaluation

The annual inventory evaluation consists of variglesnents:

* annual “internal” review of the draft NIR beforebsnission to the UNFCCC. This review is coordinabgdhe
NIE and comprises internal quality assurance, & lper review and a public review. The latteresfprmed
using the National System website, together wighrtbtification of experts and organisations withotential
interest;

» implementation of an annual internal evaluation mmgrovement cycle, performed jointly by NIE and FR
This cycle comprises two major steps:

o around June — evaluating the previous cycle andtupglthe QA/QC programme;
o around October — updating planning and methodoteggrts for the next cycle if needed.

Inventory improvement

The annual list of improvement actions is an iraégart of the QA/QC programme. If any results #ipalarly those
from UN reviews — give rise to urgent improvemettians, additional actions may be adopted. Impra@siwhich
influence methods or which may cause recalculatieqaire formal approval in accordance with theveht
procedure. Proposals for methodological changesumitted by the PRTR to the NIE, which adds a
recommendation on the proposals and sends theme tdlE Advisory Board for approval (see also abimwe under
point €). In addition, the QA/QC programme includes-annual review and audit activities which citmite to the
evaluation and continuous improvement of the Nati&@ystem.

Inventory management

Management of the inventory in the Netherlands empasses:

» documenting and archiving the relevant informafameach cycle, using an annual file of relevardutoents.
The Dutch archiving system is centrally accesdiblihe NIE, with the exception of confidential infiaation.
Confidential information is not archived centrdliyt is accessible on-site, in line with PRTR praged. Such
confidential information can be accessed by thgeptdeader, the project secretary and the (depubyk
package leader. It is available on request for B¥Nenw in line with the CP decision and the coderafctice.
Non-confidential key documents are made accessibbeigh the National System website as far as plessi
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» facilitating UN reviews and responding to any rethtequests for clarification under the EU monitgri
mechanism and the UNFCCC. This task is performe@W§.nl as the NIE.

3.3.4. Quality management aspects

Introduction

The National System itself is a key tool in imprayithe quality and process management of the ioweprocess as
described in the previous chapter. Various toots @A/QC activities are further elaborated in the/Q&
programme. Several improvements have been implatdéntecent years. The main inputs have beerethdts of
internal and external evaluation and review proegss

(f) A description of the quality assurance and gyalontrol plan, its implementation and the qualit
objectives established, and information on inteemal external evaluation and review processes an
their results in accordance with the guidelinesNational Systems.

o

The QA/QC system, programme and plan as well asithplementation are described in this section
which also highlights information on internal ankternal evaluations, as well as review processes
and their results.

QA/QC programme

The QA/QC programme describes the quality objestofethe inventory, the National System and the @2plan. It
is based on previous experiences with the invergoogess, including relevant information and resfithm internal
and external evaluation and review processes dawéte results of recent UN reviews. The QA/Q@yprmme
includes a timetable, tasks and responsibilitiéds programme is essentially an internal docuneattis available
for UN review. RVO.nl is responsible for the coaralion and implementation of the programme. It Wélupdated
about once a year where necessary, usually inutiuena as part of the planning cycle.

The objectives are further elaborated in the pnogne through the use of more specific quality olbjestrelated to
improving transparency, consistency, comparabitigmpleteness and accuracy (the “inventory priesijl

This QA/QC plan consists of four groups of actesti In selecting activities, it takes into accagyeneral
considerations such as practicality, acceptabitibgt-effectiveness and existing experience. Theites are grouped
as follows:

e quality control;

e quality assurance;

* documentation and archiving;
* evaluation and improvement.

Quality control

* Maintaining a transparent system through methodotegorts, procedures and the QA/QC programme. §ibs
is essential for the planning phase. It definesiregqnents and outputs;

» regularly reviewing and updating the information@A/QC by external agencies;

» applying General QC (Tier 1) procedures as patt@itandard working processes in accordance agthRCC
Guidelines and, where applicable, source-specificp@pcedures for selected sources. The main resgilaggor
implementation lies with the PRTR, while the NIEguéarly checks whether activities and outputs sblinply
with the guidelines;

e updating Tier 1 uncertainty analysis (annually) amet 2 uncertainty analysis (every five years).

Quiality assurance

This procedure is primarily implemented by staft divectly involved in the inventory process whistcoordinated

or implemented by RVO.nl. The main activities irdzu

* basic peer review process of CRF/NIR before subamgs the UNFCCC — internal review, public reviend
peer reviews;

» extensive review process — coordinating improvemémtthe longer term process (see section 3.3.3);

« annual audit on selected part(s) of the Nationat&y;

» outside agencies archiving the reports of inteanalits as far as GHG activities are involved.
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Documentation and archiving

The main activities relate to the cycle as a whole:

» documenting and archiving relevant information loa inventory, QA/QC programme, QA/QC activitiesjiesvs
and planned improvements;

» facilitating reviews and responses for clarificatidhe NIE coordinates this process.

Evaluation and improvement

The main activities include:

* implementation of the annual evaluation and impnoeet cycle as mentioned above; activities are deted
annually in the QA/QC programme on the basis okegpces from reviews and QA/QC actions.

Results from internal and external evaluations esxdews

Various actions are taken to improve and maintagnguality of the National System, which include:

» annual UNFCCC reviews of the functioning of theiblaal System. In 2007, the National System wasereed
during an initial review. The review team concludiedt the Dutch National System had been estallishe
accordance with the guidelines for National Systander Article 5(1) of the Kyoto Protocol (decision
19/CMP.1) and that it met the requirements for enpntation of the general functions of a natiogatesn as
well as the specific functions of inventory plargiimventory preparation and inventory manageniarthe
annual review reports, the expert review teamsrtapat the National System continues to fulfil tequirements
without providing further recommendations;

» follow-up to the annual recommendations of the UNBJeviews. In Chapter 10 of consecutive National
Inventory Reports (NIR), an overview of recommerateg and actions is incorporated. In a detailetetalithin
this chapter, it is explained how the recommendatire implemented or why not (no data availahldgbt
constraints, and so on). Of course, Saturday Rapees are solved immediately, as was the cadgl® r the
emissions from Solid Waste Disposal (fraction otimaee in landfill gas). This issue led to a reswdsmin of the
CRF data in February 2017;

» annual review by the Technical Expert Review Te®ERT) under the Effort Sharing Decision (ESD) ohdlé
of the European Commission. This review takes pilatike period from January to June. The TERT chelok
draft data for greenhouse gas emissions, the elabos in the draft National Inventory Report ahd thanges
compared to previous years. If possible, resutisifthis review are used in finalising the reportioghe
UNFCCC. Otherwise, the results are used in the mddom for the next year;

« annual QA activities by RVO.nl in its role as NIEnternal reviews on the entire NIR, audits on pdithe NIR
and a peer review on part of the NIR, outsourceghtexternal expert. These activities have leepasate
recommendations on quality improvements of the Al methodological descriptions in the methodology
reports.

Official consideration and approval

| (9) A description of the procedures for the offi@ansideration and approval of the inventory

The Ministry of Economic Affairs and Climate PolifigZK) gives approval for the NIR/CRF to be subgitby the
NIE to the UNFCCC after consulting the resultshef thecks by the NIE and, if needed, after comgyitiith the
Ministry of Agriculture, Nature and Food QualityNl/) on LULUCF issues.
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3.3.5. Programmes to improve the quality of laralssion factors, activity data and/or models
(Art. 10 of the Kyoto Protocol)

The Netherlands actively aims for the continuougrimmement of its inventory. Previous sections dbedts quality
improvement cycle and programmes as well as tha regults. In addition, the Netherlands activelstipgpates in
what may be considered a “regional programme” #gtithe experts within the EU regularly conveneadiscuss
experiences with their respective inventories stwadentify and, where relevant, implement impnmest actions.
This procedure is achieved through expert workshewpsking group meetings and joint EU research maognes.

The Netherlands has in recent years also partaipatspecial programmes where experiences witnitovies are
exchanged. In 2016, the Netherlands received galiébem from Turkey within the framework of the EUrided
project “Technical Assistance for Support to Medlamfor Monitoring Turkey's Greenhouse Gas Emissiofhe
aim of the study tour was to improve reporting lwykey to the UNFCCC, including national GHG invaids,
National Communications and Biennial Reports. finagramme consisted of presentations by and dignssea/ith
representatives from various ministries and boufieslved in the PRTR project.

3.4 (D) National Reqistry

This section describes the Dutch National Registrfpllows the outline for presenting informatitaken from the
guidelines on the reporting of information undetiée 7.2 of the Kyoto Protocol.

| (&) The name and contact information of the registyiadstrator designated by the Party to maintainNbé&onal Registry{

o

Registry administrator

Name Harm van de Wetering

Address Koningskade 4 — PO Box 91503

City The Hague

Postcode 2509 EC

Country The Netherlands

Telephone number +31 6 52595182

Fax number +31 70 4568247

Email harm.vande.wetering@emissieautoriteit.nl

(b) The names of the other Parties with which the Paytperates by maintaining their National Registiea consolidate
system

The Netherlands maintains its National Registrg tonsolidated manner within the central Europeais&ons
Trading Registry (EU Registry) with all the Partthat are also members of the European Union. Ehispean
Emissions Trading Registry is hosted and facilddig the European Commission.

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

A description of the database structure and capaait be found in the readiness documentation|alaion the
UNFCCC websit®.

(d) A description of how the National Registonforms to the technical standards for data exobang
between Registry Systems for the purpose of ergtine accurate, transparent and efficient exchange
of data between National Registries, the Clean D@weent Mechanism Registry and the transaction
log (decision 19/CP.7, paragraph'1)

0 https://extranet.unfccc.int/registry-systems/All%REuments/Forms/EU%20Common%20Readyness%20Infamaspx
41 See decision 24/CP.8.
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The EU Registry software has been developed toemeht the EU Emissions Trading Scheme and the Kyoto
Emissions Trading Scheme. Both schemes requiresiiegito be compliant with the UN Data Exchangm8ards
(DES) referred to in the Kyoto Protocol. Througlgomg development, the Commission’s registry sofena
continuously kept up to date with the current \@rf the DES specifications.

The EU Registry software implements functionaliteperform issuance, conversion, external transfduntary
cancellation, retirement and reconciliation proesdsy using XML messages and web services as muerifthe
DES.

In addition, the CIE registry software implementadtionalities for 24-Hour Clean-up, Transactioat&$ Enquiry,
Time Synchronisation, Data Logging requirementsl{iding Transaction Log, Reconciliation Log, InterAudit
Log and Message Archive), Replacement of tCERd@E®Rs, Carry-Over, Expiry Date Change (for tCER and
ICER), ITL Notices (and the Notification Log) arftetvarious identifier formats as specified in tHeD

(e) A description of the procedures employedhiNational Registry to minimise discrepanciesin t
issuance, transfer, acquisition, cancellationr@tidement of ERUs, CERs, tCERs, ICERs, AAUs
and/or RMUs, and replacement of tCERs and ICER$ 0d the steps taken to terminate transactions
where a discrepancy is notified and to correcblenms in the event of a failure to terminate the
transactions

In order to minimise discrepancies between the Egifry and the Transaction Log, the following ajgmh has
been adopted for the development of the registityvaoe.

Communication between the EU Registry and the Eradhieved via web services using XML messagespedified
in the DES. These web services, XML message foraradghe processing sequence are as specified DES. As
far as possible, the Registry validates data enagminst the list of checks performed by the ITds-documented in
Annex E of the UN DES Annexes document — before/doding the request to the ITL for processing. Thiscedure
minimises the submission of incorrect informatiorttte ITL for approval.

All units that are involved in a transaction arenegrked internally within the Registry, therebyyaeting the units
from being involved in another transaction untieaponse has been received from the ITL and threrdurransaction
has been completed.

The web service that receives the transaction palpoessages logs and confirms the receipt of thhessages if
they are technically valid. Next, the content vafidn and processing is performed sequentiallys Shparation
allows for swift communication with the ITL whilgils performing extensive business checks. It agmificantly
improves the transaction handling capacity of tegiRry System.

Where a 24-hour clean-up message is received tierfiTL regarding a transaction, the web servicémil back the
units that were involved in this transaction, teasuring that the unit holdings in the Registryecfthe unit holdings
as recorded in the ITL.

If an unforeseen failure were to occur, any dasarépancies between the EU Registry and the ITlbeatorrected
via a manual intervention function within the Reégjisvhich is initiated by the Service Desk of thd.E-ollowing this
procedure, reconciliation will be performed to domfthat the data are again in sync between th&kEglstry and the
ITL.

(f) An overview of security measures employedthia National Registry to prevent unauthorised
manipulations and to prevent operator errors,aaddscription of how these measures are kept up to
date

The security measures of the EU Registry are destiin the EU Registry Security Plan, which carfidumd in the
EU Readiness Security Plan that is part of theinead documentation, available on the UNFCCC wesit

| (9) A list of the information publicly accessiblg means of the user interface to the National Regis ‘

“2 https://extranet.unfccc.int/registry-systems/All%REuments/Forms/EU%20Common%20Readyness%20Infamasipx
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The Registry consists of a public area and a oésttiarea. While the public area is accessible¢oyene and can be
used to find publicly available informatihthe restricted area is only accessible to awbdruser&.

Users wanting to access the restricted area arecetl to the restricted area through the pulbBaaAlthough the
public and restricted areas are technically distirderral links between these areas ensure timabined users
perceive them as one area. The homepage of ourtevebknked to the CITL, which contains all infoation
required by the European Regulation on Registd23§/2004).

All publicly available information as describedi/CMP.1, Annex II.LE, Paragraphs 44-48, is alsdlave via the
website of the Dutch Emissions Authoffty

The user terms and conditions are also availabbeitfh the website of the Dutch Emissions Authd8tity

(h) A description of measures taken to safeguasedntain and recover data in order to ensure thegiity
of data storage and the recovery of Registry sesvig the event of a disaster

The European Emissions Trading Registry is hosteldfacilitated by the European Commission.
A description of measures taken to safeguard, miaigind recover data can be found in the readioh@ssmentation,
available on the UNFCCC website

Physical security

The European Emissions Trading Registry is hosteldfacilitated by the European Commission.

A description of the physical security can be foimthe readiness documentation, available on tNECCC
websité?®,

(i) The results of any test procedures that mighatailable or developed with the aim of testing th
performance, procedures and security measurége Mational Registry undertaken pursuant to the
provisions of decision 19/CP.7 relating to thentgcal standards for data exchange between Registry
systems

Testing of the Registry related to the technicaihdards for data exchange between Registry sysserasried out
under the supervision of the European Commissiotegcription of the test procedure can be fourtiérreadiness
documentation (CSEUR - Readiness Questionnaireddc), available on the UNFCCC web8ite

8 https://ets-registry.webgate.ec.europa.eu/eurgfiifittpublic/reports/publicReports.xhtml

4 https://ets-registry.webgate.ec.europa.eu/eurgfiifitfindex.xhtml

5 https://www.emissionsauthority.nl/topics/publicénfation-kyoto

46 https://www.emissionsauthority.nl/documents/pulilias/2016/10/26/user-terms-and-conditions-phaata-k

47 https://extranet.unfccc.int/registry-systems/All%REuments/Forms/EU%20Common%20Readyness%20Infamaspx
“8 https://extranet.unfccc.int/registry-systems/All%REuments/Forms/EU%20Common%20Readyness%20Infamaspx
9 https://extranet.unfccc.int/registry-systems/All%REuments/Forms/EU%20Common%20Readyness%20Infamasipx
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4 POLICIES AND MEASURES

4.1 Introduction

This chapter provides an overview of climate-chareated policies and measures in the Netherldodasing on
the emission-reduction efforts necessary to comwily the commitments under the Kyoto Protocol.

Section 4.2 describes the overall policy contekie Tain policies and measures implemented arenedtln Section
4.3, while Section 4.4 goes on to describe poliaied measures that are no longer in place singeréwvious National
Communication. Sections 4.5 and 4.6 are dedicatéuetparticipation in the mechanisms under Arsiéde12 and 17
of the Kyoto Protocol and the supplementary ofNle¢herlands’ climate change policies and meas&®stions
4.3.13 and 4.3.14 report on other issues requineéruArt. 7.2 of the Protocaol, i.e. ‘policies aneamsures in
accordance with Article 2" and ‘domestic and regigorogrammes and/or legislative arrangementsgafmcement
and administrative procedures’.

4.2 (A) Policy-making process

4.2.1 The EU target under the Convention

In 2010, the European Union (EU) pledged to redisc€HG emissions with 20% by 2020 compared tol@@0
levels® (UNFCCC, 2014a). As this target under the Coneentias been submitted by the EU-28 as a group@ind n
by each of its Member States (MS), there are noifpe targets for individual Member States under Convention.
Due to that fact, the Netherlands — as part oEe?8 — is pursuing this quantified economy-widdssion reduction
target jointly with all other Member States.

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

» Although the EU Convention pledge does not incledgssions/removals from land use, land-use chande a
forestry (LULUCF), this category is estimated tosbeet sink over the relevant period. EU inventde also
include information on emissions and removals ftdbh UCF in accordance with relevant reporting
commitments under the UNFCCC. Accounting for LULU&fivities only takes place under the Kyoto Protoc
The target refers to 1990 as a single base yeailfgases and all Member States.

» Emissions from international aviation, to the extiat it is included in the EU Emission Tradindh8me (EU
ETS), are included in the targkt

* Alimited number of CERs, ERUs and units from nearket-based mechanisms may be used to achieve the
target. Under EU ETS, the use of internationalitsed capped (to no more than 50% of the reduceguired
from EU ETS sectors by 2020). Quality standards afsply to the use of international credits inEWETS,
including a ban on credits from LULUCF projects amdtain industrial gas projects. In the ESD sacfoon-
ETS), the annual use of international creditsistéd to no more than 3% of each Member State's &8i3sions
in 2005. A limited number of Member States are piechto use an additional 1% from projects in lteas
Developed Countries (LDCs) or Small Island Develgpbtates (SIDS), subject to conditions.

» The Global Warming Potentials (GWPs) which are useahgregate GHG emissions up to 2020 under EU
legislation were those based on the Second Assassteport (AR2) of the IPCC when the target wasrtted.
In its submission to clarify the 2020 target de2@dViarch 2012, the EU announced that the implioatiaf the
CMP Decision to revise the GWPs in conformity whbse from the IPCC Fourth Assessment Report (AR4)
were under review. This review has been completeldize revised GWPs from AR4 have been adoptethéor
EU ETS. In the revision of ESD targets, the reviG&tIPs were taken into account. For the implemeoraintil
2020, GWPs from AR4 will be used consistently viith UNFCCC reporting guidelines on GHG inventories.

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

*0 http://unfcce.int/resource/docs/2014/sbsta/engfinfof
http://unfccc.int/files/meetings/cop_15/copenhageord/application/pdf/europeanunioncphaccord_aoff1.

1 In the EU, the total emissions covered by thecfimational aviation” category would go beyond thepe of the
EU target, as emissions from internation@t#on are included in the EU Climate and Energglage and the
EU target under the UNFCCC to the extent toctvhi aviation is part of the EU ETS. As such emoiss cannot
be separated in the EU inventory nor in thggotmns for the entire time series, emissionmfinternational
aviation have been considered in their entitletgyughout the report. Over the period, the tetaissions from
international aviation were between 1.2 an@®@d the total annual GHG emissions in the EU.
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The above information is summarised in Table 4.1.

Parameter Target

Base year 1990

Target year 2020

Emission reduction target -20% in 2020 comparetide0

Gases covered CQOCH,, N,O, HFCs, PFCs, SF

Global warming potential AR4

Sectors covered All IPCC sources and sectors, asumned by the full annual inventory,
partly including international aviation

Land Use, Land-Use Change and Forestry Excluded

(LULUCF)

Use of international credits (JI and CDM) Posstbleertain extent under the EU ETS and the ESD
Conditional offer to move towards a 30% reductigr2B20 in

Other comparison with 1990 levels as part of a globampeehensive
agreement for the period beyond 2012, provideddtier developed
countries commit themselves to comparable emiggiductions and that
developing countries contribute adequately accgrtbrtheir
responsibilities and respective capabilities

Table 4.1 Key facts of the Convention target of w28

4.2.2 The EU target compliance architecture

The 2020 climate and energy package

In 2009, the EU established internal rules undet2020 climate and energy packatjethich underpin the EU
implementation of the target under the Convenfidre package introduced a clear approach to aclyekizn20%
reduction of the total GHG emissions from the 1B8@ls, which is equivalent to a 14% reduction carag to the
2005 levels. This 14% reduction objective is diddeetween the ETS and ESD sectors. These two sgdidaare:

. a 21% reduction target compared to 2005 for emissicovered by the ETS (including domestic and
international aviation);

. a 10% reduction target compared to 2005 for ESDosgcshared between the 28 Member States (MS)
through individual national GHG targets.

2020 GHG target: -20% compared to 1990

-14% compared to 2005

EU ETS
-21% compared to 2005

-10% compared to 2005

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

Figure 4.1: GHG targets under the 2020 climatearetgy package

%2 http://ec.europa.eu/clima/policies/package/indexhtem
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Under the revised EU ETS Directive (Directive 2A®EC), a single ETS cap covers the EU Member Statd
three participating non-EU countries (Norway, loeland Liechtenstein), while there are no furtheniidual caps
by country. Allowances allocated in the EU ETS fr2@13 to 2020 decrease by 1.74% annually, stafitomg the
average level of allowances issued by Member Statdhe second trading period (2008-2012).

Within the EU, the vast majority of emissions whfah outside the scope of the EU ETS are addrebgete Effort
Sharing Decision (ESD; Decision No 406/2009/EC) HSD covers emissions from all sources outsid&Eth&TS,
except for emissions from domestic and internatiamition (which were included in the EU ETS frdnJanuary
2012), international maritime emissions, and ermissand removals from land use, land-use chang&agstry
(LULUCF). As aresult, it includes a diverse ramfesmall-scale emitters in a wide range of sectimasisportation
(cars, vans), buildings (in particular heatingyvases, small industrial installations, fugitive Esions from the
energy sector, emissions of fluorinated gases &ppliances and other sources, agriculture and wastd sources
accounted for 55% of the total GHG emissions inBhleover 201%.

While the EU ETS target is to be achieved by theasld whole, the ESD target was divided into natitargets to
be achieved individually by each Member State E8gere 4.1). Under the Effort Sharing Decision joral emission
targets for 2020 are set, measured as percentaggehfrom the 2005 levels. These changes havettaesferred
into binding quantified annual reduction targetstfe period from 2013 to 2020 (Commission Decision
2013/162/EU, 2013/634/EU and 2017/1471), expressémnual Emission Allocations (AEA¥)>>°¢ At the country
level, the 2020 targets under the ESD range frdifio-B +20% compared to the 2005 levels.

The target levels have been set on the basis oftddeBtates’ relative Gross Domestic Product peitaap addition,
different levels of development in the EU-28 aleetainto account by the provision of several fldkipoptions. Up
to certain limitations, the ESD allows Member Statemake use of flexibility provisions for meetitingir annual
targets: carry-over of overachievements to subsegears within each Member State, transfers of sBétween
Member States and the use of international crécligglits from the Joint Implementation and Cleandd@pment
Mechanism). MSs exceeding their annual AEA, eveer adking into account the flexibility provisioasd the use of
JI/CDM credits, will face a penalty — a deductioonh their emission allocation for the following ydaxcess
emissions multiplied by 1.08).

Monitoring on progress to 2020 ESD targets

Monitoring, reporting and verification of the ES&rgets mainly takes place through the submissidheohational
GHG inventories by Member States. Chapter Il ofrd@ssion Implementing Regulation 749/2014 setsstutt
criteria on which the national GHG inventories &1dG emissions of MSs are reviewed annually at tHdevel.
Based on this review, the European Commission ssanémplementing decision on MS ESD emissionkéngiven
year, which might lead to MSs facing penaltiestbeo consequences.

The ESD and the MMR have introduced an annual camge cycle requiring a review of Member States’
greenhouse gas inventories to ensure compliantethgtr obligations under the ESD in the period2&020. These
reviews are carried out within a shorter time frahen the current UNFCCC inventory review so asrtable the use
of flexibilities and the application of correctiagtion, where necessary, at the end of each relgean. The
following progress has been made on the reviews:

* In 2016, a comprehensive review was completedpksiieng the GHG emission levels for the compliance

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

%3 European Commission (2016). Commission Staff Warkdocument - Accompanying the document: Report
from the Commission to the European Parliaraedtthe Council on evaluating the implementatibDecision
No 406/2009/EC pursuant to its Article 14 (S\{@D16) 251 final):
https://ec.europa.eu/transparency/regdoc/rep/12008/EN/10102-2016-251-EN-F1-1-ANNEX-1.PDF

%4 Commission Decision of 26 March 2013 on determirifember States' annual emission allocations for the
period from 2013 to 2020 pursuant to Deci$tan406/2009/EC of the European Parliament ande{tbuncil
(2013/162/EV).

5 Commission Implementing Decision of 31 October 26m3he adjustments to Member States' annual emissi
allocations for the period from 2013 to 202@gmant to Decision No 406/2009/ EC of the Eurofdeariament
and of the Council (2013/634/EU).

%6 Commision Decision (EU) 2017/1471 of 10 August 2@inending Decision 2013/162/EU to revise Member
States' annual emission allocations for threoddrom 2017 to 2020 (notified under document@/2/5556).
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4.2.3 The Dutch reduction target under the ESD

The Netherlands is committed to reducing its emissin sectors covered by the Effort Sharing Deni$ESD, non-
ETS) with 16% compared to 2005 emissions. Dutchntiiied annual reduction targets set by EU Decisiband
Annual Emission Allocations (AEA) in tonnes &€q are 122.9 million AEA in 2013, decreasing t@.#0million in
2020 (according to AR4 GWPs); see Table 4 .2 agdrEi4.2. The cumulative amount of AEAs for theiqut2013—
2020 is set at 921 Mton GEeq.

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

Table 4.2 Dutch annual ESD emission allocationsqu&WPs according to AR4, 2013-2020, in ton,@@

Compared to the Second Biennial Report, the nunfbethe years 2017-2010 in Table 4.2 are slighifjher. The
reason for this fact is as follows. In accordandé Wrticle 27 of Regulation (EU) No 525/2013 amdl the basis of
the GHG inventory data as reviewed under Articlefléhat Regulation, the Commission examined thaeich of the
use of the 2006 IPCC Guidelines — and of the chatmthe UNFCCC methodologies used — on MembeeSt@&HG
inventories. The difference in the total greenhagegemissions relevant to Article 3 of Decision406/2009/EC
exceeds 1% for most Member States. In the liglthisfexamination, all Member States' annual emisallmcations
for the years 2017 to 2020 as contained in Annéx Decision 2013/162/EU should be revised in otddake into
account the updated inventory data reported aridwed pursuant to Article 19 of Regulation (EU) B&b/2013 in
2016.

Table 4.3 presents the AEAs as reported for thesy2@17-2020 in the Third Biennial Report with theised 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 114,050,540
2018 111,587,118 2018 111,821,315
2019 109,314,916 2019 109,592,091
2020 107,042,714 2020 107,362,866

Table 4.3 Dutch annual ESD emission allocationsyipus AEAs and revised AEAs using GWPs accordingRr4, 2017-2020,
inton CQ eq

5" Decision 2013/162/Ettp://eur-lex.europa.eu/legal-content/EN/TXT/PDFI2CELEX:32013D0162&rid=1
_and 2013/634/Elhttp://eur-lex.europa.eu/legal-content/EN/TXT/PDF2CELEX:32013D0634&rid=1
and Commision Decision (EU) 2017/1471 of 10 Ast2017
http://eur-lex.europa.eu/legal-content/EN/TXTi20J:L:2017:209:TOC
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Figure 4.2: Dutch total greenhouse gas emissid@#80-42013 (including a breakdown of the 2008-204G3rés in
emissions under ETS, emissiardeu ESD (non-ETS) and the ESD target for 2012-p020ton CG-eq

In 2011, the Dutch government agreed on a translati the Dutch non-ETS goal for 2020 into sect@G20 goals,
along with agreements about which ministry is resjiae for achieving each géalThese goals are presented in
Table 4.4. The responsible ministries are updatexdta the new Cabinet and the changes of minidtgigbe end of
2017.

Sectoral goals were set using GWPs from AR2. Thsemne current schedule to recalculate these tafgetson-CQ
greenhouse gases using the GWPs from ARA4.

Sector Sectoral Goal (2020, in Mton) Responsible Ministry
GWPs as in AR2

CGO, Industry & Energy 10.7 Ministry of Economic Affaiand Climate
Policy

CO, Transportation 35.5 Ministry of InfrastructuredaWater
Management

CO, Built environment 22.5 Ministry of the Interior édiKingdom Relations

CO, Agriculture 5.75 Ministry of Agriculture, Nature driFood
Quality

Non-CQO, GHG Agriculture 16.0 Ministry of Agriculture, Nateiand Food
Quality

Non-CQ, GHG Other sectors 8.8 Ministry of Economic Affainsd Climate
Policy

Total 99.25

Table 4.4 Sectoral goals for 2020

When these sectoral goals were determined in 2B&Iprocess of Annual Emission Allocations was stijoing. As
reported above, the Dutch emissions reduction tafg6% and the resulting cap on Annual Emissitincations

%8 Kabinetsaanpak Klimaatbeleid op weg naar 2020i(@at\pproach to Climate Policy on the road to 2020
2011.
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are key for the Dutch contribution to the EU tariget2020 under the Convention. As the table shdwsgjever, the
Netherlands is likely to contribute more to meeting EU target than required. The Dutch governrhastdecided to
cancel any surplus of AEAs for the period up to@02

In June 2015, the Dutch government faced a couisid® in the case filed by Urgenda on the ovarational
reduction of greenhouse gas emissions in the Natias by 2020. The court ruled that by 2020, th&ebu
government should reduce national greenhouse gasiens by 25% compared to the 1990 levels. Althaig
government has appealed against this decisianpthliged to start executing the ruling. An evahmabf the
effectiveness of the GHG reduction measures, wisiomgoing, will therefore be used to decide onitamlthl steps
for GHG reductions.

4.3 (B) Policies and measures and their effects

4.3.1 Introduction

This section describes current policies and measomglemented since 1990 that have had (or areceegbéo have) a
significant impact on greenhouse gas emissionsarNetherlands, even if the primary objective ef plolicy is (or
was) not directly related to climate change. lbasscribes cross-sectoral policies and measuhessdope of the
section is limited to domestic and EU policies amehsures implemented or planned in the Netherlandistinction
is made between a scenario “with existing measui#€M) and a scenario “with additional measures’AM). The
WEM scenario describes the policies that have beplemented up to the autumn of 2017. The WAM sderia
similar to the WEM scenario but also includes peBdhat are formally planned by the governmenteskspecified
otherwise, the report describes the scenario wdtliti@anal measures (WAM).

The focus is also on policies that contribute tgess up to 2020. Most policies have an impachenGHG emissions
in both the ETS and non-ETS sectors.

The following sections further describe the groappolicies and measures organised per sector i@&hlgouse gas.
Only the most relevant measures are describedi#i.dehe projected effects have been estimatetthemasis of the
projections described in the National Energy OWl2017. Estimated impacts of the packages of tha pwlicies
and measures on GHG emissions reduction are susedan Table 4.5.

160
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Figure 4.3 Greenhouse gas emissions for the nonde€®rs, 2005-2016, and AEA allocation, 2013—-2020,
in Mton.
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As elaborated in section 4.3, the Dutch quantifiedual reduction targets up to 2020 are set by Etldibns and
amounted to 122.9 Mton G@q in 2013 for the non-ETS sectors, decreasii@io4 Mton in 2020. This target
results in a cumulative amount of 921 Mton for preeiod 2013—-2020. The non-ETS emissions in theoge&td13—
2016 were nearly 411 Mton Q©q59 (see table 4.5). In 2013 and 2014, emissions f&ltd mild winters resulting in
less energy use for space heating and emissiotreds for transport. In 2015, emissions increasgan mainly due
to a colder winter. Emissions in 2016 increasedmageartly due to another relatively cold wintett lalso as the result
of increased industrial activities, more transgord a larger dairy herd.

Non-ETS Emissiors Annual Emission Allocations
Year (Mton CO5 eq.) (tons CO; eq.)
2013 108.3 122,948,129
2014 97.9 120,675,928
2015 101.1 118,403,725
2016 102.7 116,131,523

* 2016 preliminary data

Table 4.5 Non-ETS emissions and Assigned Emissitotétions (in tonnes C£eq)

The non-ETS emissions in the remaining period (2Q020) are projected to decrease mainly due tbdugnergy
savings in buildings and in the agricultural seclmver sales of fossil fuel in transport and lowen-CQ emissions.
By 2020, the non-ETS emissions are expected to theomped to 94 Mton CCeq (WAM), with an uncertainty range
of 90-97 Mton CQ@ed”°. The cumulative non-ETS emissions in the entirdgeti period (2013-2020) are projected at
798 Mton CQ eq, excluding weather influences. As a resui$ &xpected that the Netherlands will meet its céda
targets up to 2020 (see Figure 4.3).

The following sections further describe the groappolicies and measures organised per sector il@&higouse gas.
Only the most relevant measures are describedi@i.dehe projected effects have been estimatetthemasis of the
projections described in the National Energy OWl2017. Estimated impacts of the packages of the palicies
and measures on GHG emissions reduction are susedan Table 4.5.

The effects are usually presented for groups a€iesl and measures affecting the different sectdter than for
individual measures. In the analyses performedfaitlst high level of aggregation, it is often rfeet possible nor
meaningful to distinguish the impacts of individuzdtruments and programmes that focus on the samssions
source or activity. Some degree of double countangnot be avoided, as policies and measures aternrapted
simultaneously. The policy descriptions in the ntaxt include the actual and expected interactwitis other
relevant policies and measures, as well as withr@omand Coordinated Policies and Measures (CCPMbEgo
European Union.

Impacts other than emission reductions are includéide text as far as possible (including econamigacts, costs
and non-greenhouse gas mitigation where feasible).

4.3.2 Cross-sectoral policies

This section describes the most relevant crossagypblicies and measures, notably the Agreemeiiirargy for
Sustainable Growth, the G8missions Trading System, the Reduction ProgranamBlén-CQ Gases (ROB), the
Energy Tax and the Local Climate Agenda. By contisme other cross-cutting instruments such aktieegy
Investment Tax Allowance (EIA), Sustainable EndPggduction (SDE+) schemes and Long-Term Agreentents
a major impact in specific sectors and are consafjudescribed in their respective sections.

%9 http://www.emissieregistratie.nl/erpubliek/erpuléimational/ets.aspx; 2016 is based on prelimidatg
%0 See The National Energy Outlook 2017 (p. 107) assgithe implementation of WEM and WAM.
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Agreement on Energy for Sustainable Growth (“Enekgyeement”)
The Energy Agreement is pivotal for the climate andrgy policies that are implemented in the Nédihels. In 2013,
the Netherlands concluded a cross-sectoral agrdemitbrmore than 40 parties, including central aggional
governments. This Agreement on Energy for Sustéén@bowth marks a significant step in the transitiowards a
sustainable energy system in the Netherlands. giges to the Agreement share a responsibility@rdmitment to
achieve the following overarching objectives:

e an average improvement in energy efficiency of 1f&¥oyear (adding up to a reduction of 100 PJ 3020

* a 14% share of renewable energy in the total Dotcisumption of energy by 2020 and 16% by 2023;

» the creation of at least 15,000 additional job20%0, of which a significant number to be createthe next

few years.

The 2013 agreement includes some 160 actions dgudhticipating parties to implement this committérciuding
actions by the central government. While some efattions were new, others imply the intensificatio
modification of then existing policy measures. 013, additional actions were agreed in order t@irmthe 2020
targets for energy efficiency and renewable enégg also Section 4.3.11). We describe the mastart measures
in the sections where they have the most impact.

CO2 Emissions Trading

As prescribed by Directive 2003/87/EC, the EuropBatling System for greenhouse gas emissions (E®) Efarted
in the EU on 1 January 2005, focusing on,@issions from large industrial emitters. It fcap and trade” system,
where participants are assigned a set amountatatices up front and are required to submit arasll@alances that
are equal to their actual emissions. Companieallreed to use credits from Kyoto mechanisms to glgrwith their
obligations. The EU ETS includes more than 11,080gy stations and industrial plants in 31 counfr@eswell as
airlines. It covers around 45% of the EU'’s greerdgogas emissions. In the Netherlands, around 45Qaaes are
included in the ETS, responsible for around 45%heftotal emission of greenhouse gases in the Nt

In 2013, the EU ETS entered its third phase, rupnmto 2020. A major revision (Directive 2009/2G)En 2009 to
reinforce the system means that the third phasigmsficantly different from the first two phasesdis based on rules
that are far more harmonised than was previouslése. One of the changes is a single, EU-wid®ramissions
instead of the previous system of national capstidning is now the default method for allocatinig@ances. For
those allowances that are still free, harmonisktation rules apply that are based on ambitiousnidé
benchmarks for emissions performance. The ETS hewviacludes more sectors (i.e. aviation) and gasesus
oxide, PFCs). Its allowances will be reduced by 2¥%veen 2005 and 2020 in order to lower the tataksions.

Although emission allowances are decreasing, tH@oaprice has remained below € 10 per tonne of<t@e
shortly after the start of the third phase up umiilv. According to analysts, this fact was mainhg do a growing
surplus of allowances, largely because of the emanorisis which limited emissions more than apiated.
Increasing renewable energy production and enexgyngs also contributed to a lower demand for adloges. As a
consequence, measures to strengthen the ETS haweléeated within the Ed In 2014, the “backloading”
amendment was implemented, resulting in the posipamictioning of 900 million allowances. Moreowemarket
stability reserve will start operating in 2019. Testponed allowances and any other unallocated/atices will be
transferred to the reserve. These measures hdae sad limited impact on the GQrice, as the total allowances in
the third phase remain unchanged.

In 2015, the European Commission proposed furthanges to the ETS, including a sharper rate foratiaction of
allowances in the period after 2020. This propasatill under debate in the EU as part of a bropdekage of
climate and energy proposals for the period u@&0Znot included in the WEM and WAM scenarios).

As one of the Green Deals the Netherlands is tmgea pilot of a national carbon market for enossi that are not
covered by the EU ETS. This market enables orgaonsato sell certificates that prove emission itituns and
allows other parties to offset their emissions byibg these certificates, creating a market vatweZO, emissions.
The pilot started in 2017 and is expected to beatjmmal by 2018. This measure is not includedhe\WEM and
WAM scenario.

%1 https://www.emissieautoriteit.nl/binaries/nederlseemissieautoriteit/documenten/publicatie/201 &8®4pport-voortgang-emissiehandel-2016/Rapport
Voortgang+Emissiehandel+2016.pdf

82 https://ec.europa.eu/clima/sites/clima/files/efsi@/docs/com 2012 652 en.pdf
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Energy tax

The objective of this policy is to boost energyiegs by incentivising the reduction of gas and teieity
consumption, which should direct consumers towardse energy-efficient behaviour. The Regulatoryrgnd ax
(REB) was introduced in 1996, changing its namErtergy Tax in 2004. Taxing energy use makes ersagyg (by
changing behaviour or investing in energy-savin@soees) more attractive. The Energy Tax is levieélectricity
and natural gas, while the level of the Energy depends on 1) the consumer’s energy consumptioa higher the
consumption, the lower the energy tax levied (degjve tariff structure) — and 2) specific agreeradrgtween
different sectors and the government. Tariffs grdated annually.

For small, residential consumers, the Energy Taowaated for approximately 40% of the market prierfatural gas
and 30% of the market price for electricity in 20k&lustrial consumers pay a much lower tariff idey to secure a
level playing field for these exposed companiesaddition, companies that are considered as enetgysive
according to the European Energy Tax Directive 8296/EC) and who have entered a Long-Term Agreemveht
the government (see Section 4.3.4) are eligiblaf@ax refund in so far as the overall tax taoif &lectricity exceeds
the minimum tariff of € 0.05 per kWh. The EnergyxTa@so has a separate lower gas tariff for theidwdttire sector,
linked to the specific sectoral emission systerthahorticulture sector.

Several changes have been made in recent yearsmote the production of renewable energy for coapees or
associations of private homeowners. Since 2004atrihomeowners are allowed to settle the amoueleotricity
returned to the grid with their consumption (si2€4.2 up to their annual consumption taken fromgitd). This is
referred to as net metering, which stimulates tiséailation of PV-panels on roofs of homeownerac8i2014, a
lower tariff has been introduced for cooperatived associations of private homeowners that protheie own
renewable energy. Since 2015, the electricity pcedby lessors and tenants using solar panelsdessdxempted
from taxation.

In order to support renewable heat options sudteaspumps and waste heat utilisation, the tasifhiitural gas (up
to the use of 170,000 cubic metres) has increag@2% since 2016 while the tariff for electricityp(to the use of
10,000 kWh) has decreased by 16%.

Energy Investment Tax Allowance

The Energy Investment Tax Allowance (EIA) is a talef programme. It offers a direct financial adtage to
companies in the Netherlands that invest in enseyyng equipment and sustainable energy. Entrepremeay
deduct 55% of the investment costs for such equipfnem their company’s profits for tax over thdezadar year in
which the equipment was purchased. The list ofldégechnologies is published annually. As parthef Energy
Agreement for Sustainable Growth, this list nowmuees more on energy-saving technologies insteeghefvable
energy options; for the latter options, companiesreferred to other policies and measures (su@D&st). A similar
programme (MIA Vamil) exists for other environmdntaeasures.

Green Deals

The Dutch government set up the Green Deal progeamr011 to stimulate green growth. More than @@€en
Deals have been signed, of which the majority @nateas of energy and clim3t&his instrument supports civil
society parties, companies and local authoritieshvembark on initiatives related to green growailt, which face
obstacles that may require assistance from thematgovernment to tackle. Exploiting opportunitiessaving
energy and generating local sustainable energgtiemly a matter of access to finance. In practioere are often
other obstacles and difficulties to finding innavatsolutions in society for scaling up green gtowptions; e.g.
difficulties regarding regulations or permits, agmiate forms, networks for cooperation, and soldr® government
helps to lower such obstacles.

The outputs of green deals are not measured irstefi@Q reduction of energy saved or produced, but rather
terms of creating better access to financial resesymproviding more space for innovative solutiongermits and
regulations, reinforcing network cooperation forremonovative projects that require joint actiorvafious sectors in
the industrial chain, and so on. This fact explawhy no figures on C&reduction are reported. In addition, this
procedure avoids double counting of g@ductions through other measures (such as etexgy and feed-in
premiums for renewable energy). Annual progressrtepo Parliament give examples of Green Dealeagiment¥"

83 http://www.greendeals.nl/green-deals/overzicht-greeals/
% http://www.greendeals.nl/wp-content/uploads/2018?@6gress_reoprt_2011_2015_Green_Deals_ENG.pdf
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Local Climate Agenda

The Local Climate Agenda is a joint initiative kging together local authorities (provinces, muradiiies and
regional water authorities) and the central govermmT hey exchange knowledge on best practices;eguit and
address obstacles in legislation, with the aimeafising more successful initiatives and facilitgtprocesses such as
regional climate agreements. The Agenda has atg@gla role in national processes such as the EAgmgement.
Under the Energy Agreement, actions were concldiethe further intensification of support actidnsregional
governments. Similar to the Green Deals, the effact difficult to measure in terms of €@ductions and/or energy
savings or production. Its progress was evaluat@®i5, with the main conclusion that it is higlablued by
participants from local authoriti®sAs a result, the government has decided to coatine agreement through a
follow-up (until 2020). One of the main ambitiomsthis follow-up is to support municipalities invadoping robust
plans to reach climate neutrality by 2650

Energy innovation policy

The government stimulates innovations in energirtetogies, products and services through variolisypo
instruments, both generic (non-energy-specific) setific. The main generic innovation instrumenthie Research
and Development (Promotion) Act (WBSO; budget in 2@ € 1.2 billion), which provides fiscal bensfibr
research and development activities by companiesddlition, public or semi-public knowledge indiétsi (such as
unlversmes) have their research programmes fiednin the case of specific instruments, the TopdsdEnergy
(TSE)6 has been the main framework since 2012 where gmemnts, knowledge institutes and companies from all
sectors cooperate. TSE has its own subsidy schethsesveral associated subsidy schemes such adThgdvismall
and medium-sized enterprises), DEI (demonstratiojepts) and HER (reducing the costs of renewalnsgsy
technologies). Public spending on energy innovatiermonitored by RVO.nt

The impact of energy innovation policy on £@duction is not calculated, as this figure idiclifit to determine.
Innovation subsidies support innovation projects tire still in development and that are not mar&atly. As a
conseguence, the uncertainties in their markebudllare significant. This approach also preventsbte counting of
the effects of other policy instruments, such agE$@nd EIA, which aim to stimulate the market ilit of new low-
CO, technologies.

Energy Transition Financing Facility (ETFF)

Since 2017, the investment fund Energy Transitioafcing Facility (ETFF) has been operative. Thedfprovides
attractive loans to other banks that finance intiggaenergy projects with higher financial riskack as geothermal,
energy storage and biomass. The fund, which statttsa budget of € 100 million, is operated by Netherlands
Investment Agency (NIA).

Reduction Programme for Non-CO2 Greenhouse Gases

This programme (Dutch acronym: ROB) was set u@@8land focuses on reducing Dutch emissions ofGon-
greenhouse gases. The target is a reduction of Btd® CQ, eq in 2020, working towards the desired level®f27
Mton CG; eq. This figure would mean a reduction of 50%hiese gases compared to the reference year (1990). B
2016, a reduction of about 50% (relative to 19941 hlready been achieved on the basis of redudtiahg nitric

acid industry (through admission into the EU EngiesiTrading System, ETS), the aluminium industr@Hg-22
production, the waste disposal sector and agrijlamong other areas.

Over the period 1998-2009, ROB subsidised the dpuatnt and implementation of innovative reduction
technologies (demonstration projects and marketdloiction) as well as supporting research and camigation
projects. This support was organised in close c@bio® with private companies, research institutesversities, and
provincial and municipal authorities.

Since 2009, the focus of ROB has been on targétignost significant sources: cooling (fluorinatgges), the
industry (semiconductor industry, caprolactam potidn), sewage treatment facilities (methane atrdus oxide),
agriculture (methane and nitrous oxide), CHP erg{ngethane) and monitoring sources of non-g@enhouse
gases. Subsidies have stopped, as they are nademtsto be as effective any more. Other areéscof for the
reduction policy were research, communication, @mperation and deals with the sectors and stattetwlThe
reduction of fluorinated gases is mainly basedhennational implementation of EU legislation comirg ozone and

% https://www.rijksoverheid.nl/binaries/rijksoverhé&idcumenten/rapporten/2015/06/29/evaluatie-lokéitedatagenda-2011-2014/evaluatie-lokale-

klimaatagenda-2011-2014.pdf

% https://www.rijksoverheid.nl/binaries/rijksoverhé&idcumenten/kamerstukken/2015/06/29/lokaal-klimeletd/lokaal-klimaatbeleid.pdf
57 https://topsectorenergie.nl/

%8 https://www.rvo.nl/monitor-publiek-gefinancierd-eg&onderzoek
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F-gases. Since its implementation in 2015, the jiemo F-gas regulation (517/2014) has been the anaer of the
further reduction of fluorinated gases in the Ndtels.

Where emission reductions in agriculture (the magrrce of non-C@greenhouse gas emissions in the Netherlands)
are concerned, a voluntary agreement between trergoent and the sector was agreed in 2008 (the
“Agrocovenant”). For more information on the Agravenant, see 4.3.6.

Though the programme has been phased down, il isesting an effect on emissions and it is therefmcluded in
the reporting and projections.

Developments in long-term policy planning

The Energy Agreement is considered as the firsbnsgp in achieving international long-term climabjectives
laid down in the Paris Agreement of 2015. For thison, the Ministry of Economic Affairs publishelEnergy
Report in January 2016 through which the long-tambition of a low-carbon energy system by 2050 setd. In
the Energy Report, three main principles of futpoécies were identified for energy transition:fagus on CQ
reduction, 2) make the most of the economic oppdias that the energy transition offers and 3@gnate energy in
spatial planning policy.

The Energy Report further distinguished four maiargy functionalities in order to concentrate tfferes required
for the transition: energy for space heating, epévgindustrial process heat, energy for transpont energy for
power and light. An extensive public consultatiomsvperformed in the spring of 2016 to raise awagrollect
views on the future energy system and contributbéalesign of the future policy agenda.

The Energy Agenda was adopted in early 20and draws several preliminary conclusions on futlimate and
energy policies. First, the reduction of greenhaeeemissions is seen as the primary goal in codeitain the
climate ambition of the Paris Agreement in the noost-effective way. The best and most cost-effeatiix of
energy conservation, renewable energy and othecéron options will arise on the market by tamgiCQ
reduction. For this purpose, the EU ETS is consid&s an appropriate tool, although the Netherlangdports an
ambitious strengthening of the ETS. Second, théétktnds is in favour of a gradual and timely tithois both in
ETS sectors such as energy and the industry amohi#ETS sectors such as housing, agriculture amdport in order
to control national costs. More specific conclusiane also drawn for the four energy functionaitie

It is up to the new government, following the ei@as in the spring of 2017, to design and implenmaw policies in
order to continue the transition towards a low-ocarbconomy. The new government is also ambitiotis kegard to
climate and energy. It aims to reduce greenhousesgaith 49 per cent by 2030, which is more amitithan the 40
per cent agreed with the EUIn order to realise that ambition, a new Clinate Energy Agreement will be
concluded, as a follow-up of the 2013 Energy Agreenthat will end in 2020 (2023 for renewable eggr@®ne of
the measures the new government has announcedlis®all coal fired power plants by 2030. In ligi¢h this
measure, the Netherlands is member of the coalitigrimase out coal which was launched at the COH&3.
ambitions of the new government and new policias Will follow are not part of the policies and rseees included
in the projections described within this report.

4.3.3 Energy

For the energy sector, the Energy Agreement isjarrogerarching framework for energy saving ancereable
energy targets in the Netherlands. Several natjpoladies and instruments within that framework aspecially
important for the energy sector, such as SDE+ digssiKey European instruments are the EU ET SRérewable
Energy Directive and the Energy Efficiency Direetifwhich includes smart metering). The most impurpmlicy
instruments currently in effect that have a majapact on the energy sector are described below.

SDE+: Stimulation of Sustainable Energy Produciiocentive scheme

General development of SDE+

% https://www.government.nl/binaries/government/doents/reports/2017/03/01/energy-agenda-towards-azmwon-energy-supply/Energy+agenda. pdf
0 https://www.government.nl/binaries/government/doents/reports/2017/03/01/energy-agenda-towards-aslmwon-energy-supply/Energy+agenda. pdf
" https://www.kabinetsformatie2017.nl/documenten/agrsn/2017/10/10/coalition-agreement-confidencthizmfuture
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The production of renewable energy has already breauraged by the government for many years, ynosihg
feed-in premium schemes which evolved over time dirrent scheme is the so-called SDE+ (Stimulagfon
Sustainable Energy Production) incentive schemé&wias been in place since 2011. The SDE+ scheméoating
feed-in premium system, financed by a surchargiemrnergy tax paid by the end consumers of nagasabind
electricity. This surcharge is referred to as tbet&nable Energy Surcharge (ODE). SDE+ takes@ovative tender
approach based on a selection of projects thgiraposed by the private sector along the lineosf-effectiveness
with regard to the expected cost of the variouslaie technologies. The premium is to be paid dheefacility is in
operation on the basis of the power productiorafperiod of up to 10 or 15 years. Annual budgetshe tenders are
set by the government. The budgets have been Bingesubstantially in recent years. In 2011, theuahbudget was
set at € 2 billion. This figure increased to € Bilbon in 2014. In 2016, this amount was increaagdin to € 8 billion.
Payments within the context of the previous feegrgmium schemes MEP and SDE are still ongointhes
subsidies run for 10 to 15 years. These paymeatiranced through the government budget.

SDE+ definition of the feed-in premium

The SDE+ scheme works as an operating grant. Peoslueceive financial compensation for the unpabfi
component of the cost of the renewable energytittlegt generate. The production of renewable energpt always
profitable because the cost price of renewableggnean be higher than that of energy derived frogsif fuel. SDE+
compensates producers for the unprofitable pahietost price over a fixed number of years, deipgnoin the
technology used. The scheme is available for tbdymtion of renewable electricity, renewable gas ramewable
heat or a combination of renewable heat and ebitgtficombined heat and power, CHP).

The cost price for the production of renewable gynés set off in the base sum for the technolodyese prices are
defined annually in order to incorporate technatafimprovements and other developments on theeharkich
affect the cost price (such as installation, carcsiton materials, and so on). The vyield of foseiérgy is established in
the correction sum. This method makes the levéi@fSDE contribution dependent on energy price l[dpweents.
When the energy price is high, producers receisg 8DE+ and more from the energy consumer. If leegy price

is lower, they get more SDE+ and less from thegneonsumer. This correction amount is the aveesgegy price
per category during the year of production. Theslawergy price is the lower limit for the correat@mmount. When
the correction amount is equal to the base enaigg,fihe maximum grant is reached. The final paysare
calculated per year according to the amount ofggngroduced and the actual energy price.

Primary target groups for SDE+ are companies tiniins and non-profit organisations. The projeastibe
implemented in the Netherlands and the nationaégowent is excluded from participation. SDE+ is lienpented
through Netherlands Enterprise Agency (RVO.nl).

The impending decrease in combined heat and pd@N®P) will not help energy efficiency. However, agaom the
generic measures mentioned here, the governmehbasn not to interfere in the market economy ggedor
mature technologies such as CHP. Support for CHieruhe SDE/SDE+ scheme ceased in 2010.

SDE+ Offshore Wind Energy

Increasing the production of offshore wind enegpivotal to attaining renewable energy targehaEnergy
Agreement. In order to encourage the productiooffshore wind energy, new regulations were issne2Dil5. The
Regulation on Offshore Wind Energy 2015 and thelémentation Regulation on the Offshore Wind Enekgy
were published on 3 July 2015. Both regulationshaplied since 1 December 2015. This legislati@méwork
establishes statutory provisions for the allocatibauitable sites for offshore wind farms as veslithe process of
issuing permits and awarding subsidies for the ttoagon and operation of offshore wind farms.

In addition, the Wind Energy Roadmap was adoptquhasof the Energy Agreement. This roadmap owlimew the
generation capacity of offshore wind energy iseartizcreased from 1,000 MW to 4,500 MW in 2023. Fotfshore
wind farm zones have been designated for the dewedot of new wind farms and a new scheme has beeched
to facilitate the establishment of these farms. déxelopment of two zones was awarded to projectidpers in
2015 and 2016. The first zone concerns the Bor8d¥ald Farm Sites | and I, 22 kilometres off theasbof the
province of Zeeland. The offshore wind farms baiitBorssele Sites | and Il will have a capacit3®® MW per site.
The second zone concerns Borssele Wind Farm Sit@30 MW) and IV (350 MW). In 2017, tenders werpened
for the Borssele Wind Farm Innovation Site V (20 W&vid the so-called “Hollandse Kust” (Dutch Codast) MW).
The remaining two zones, both 700 MW, will be ogkteetender in 2018 and 2019.

Onshore wind energy agreements (Intergovernmenitadl \Bnergy Agreement (BLOW) and the new Energy
Agreement)
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The BLOW target of 1,500 MW in onshore wind powgr2010 was reached in 2007. In March 2009, the
Government Coordination Rule was introduced fothons wind projects exceeding 100 MW. This rule nseiduat, in
these projects, the Minister of Economic Affairseésponsible for spatial planning and for coordirgathe attribution
of environmental and other permits. Early in 2018y agreements were concluded between provinci@rgments
and national government in order to increase tlshare wind capacity to 6,000 MW in 2020. The Enekgyeement
of 2013 has integrated these agreements. As aruady 2015, all provinces have included the spatissibilities
for their part of the agreement into their spgtlahning and are now focused on integrating thésments into
specific regional plans and permit processes.ifhgtocess, the provinces aim to maximise the suppothese plans
within society. Larger projects are coordinatechvifite national government, small installations wfité
municipalities. After 2010, the amount of wind powapacity installed has increased rapidly. Atehd of 2016,
more than 4,200 MW was instalfécand some 700 MW was under construction.

Investment Subsidy Renewable Energy (ISDE)

While SDE+ focuses on supporting large-scale ptsjecrenewable energy, a subsidy for small-scalestments in
renewable heat installations was introduced in 28b8h consumers and businesses can apply for-tirage
investment subsidy to purchase heat pumps, biobwiless, pellet stoves and solar collectors. Sybbkitigets are set
annually by the government. In 2016, the budgetseast € 70 million, resulting in 27,000 applioas for a subsidy.

It is expected that this scheme leads to investnardround 24,000 installatiofisin 2017, the budget was set at € 90
million. 'I;Zrle number of applications in the firstfhaf 2017 increased, especially for heat pumps soldr

collectors”™.

Subsidy scheme for energy savings and renewabigyemmesports facilities

In the Netherlands, there are many sports fadliigch as swimming pools and enclosed accommoddtiah
consume a great deal of energy. In order to stir@ubee reduction of energy consumption and theyrtioh of
renewable energy, the Netherlands introduced adyubsheme in 2016. The subsidy can be 15-30%sof th
investment in certain categories of measures, asdlED lighting, heat pumps, insulation and rend&vahergy
production with solar panels, collectors or biomaaiers. The maximum subsidy per applicant is §,0Q0 per year.
The annual budget is € 6 million over the period 2020

Financial insurance for geothermal energy

Projects in geothermal energy are often seen asiments with higher financial risks, as the rasoftdrilling —
which is often a major part of the investment cestse relatively uncertain. In order to mitigdte financial risks of
geothermal projects, the government offers a firgmasurance which compensates the costs ofmyilvhen results
are disappointing

Smart metering (dissemination of smart meters)

In order to improve the possibilities for consuntersonserve energy, smart meters are being iedtailmost
households within the Netherlands. The smart meteeing rolled out in two stages. A small-scaleaat was used
for pilot purposes starting 2012. During this skasgihle rollout, some 600,000 smart meters for ebétgtand gas
were installed during regular meter replacements (kepreciation), in newly built houses, with kexgrale
renovations and by customer request. This phasésaffects were monitored; based on these expees it was
decided to continue with a larger-scale roll-oonfr2015 onwards. The aim is to have smart meties! fin at least
80% of households and small businesses by 2028aadated by the third Energy Package of the EU.

Emission Standards for Medium-Sized Combustion Plants Decree (BEMYS)

Gas engines are widely used for the combined ptmauof heat and electricity (CHP) in the horticul sector
within the Netherlands and in the service sectar lesser extent. Part of the natural gas in tegaes remains
unburnt and is emitted as methane. This procesalexd “methane slip”. Through the Emission Stadddor
Medium-Sized Combustion Plants Decree (BEMS), theeghnment has set maximum emission levels for metha
(hydrocarbons) and other air pollutants, which waraluated in 2013. This regulation, together witteries of other
regulations on emissions from installations, wasgrated into the Activities Decree and the AcigtRegulations in
2013, both part of the Environmental Management(8eé section 4.3.13). These laws regulate abduadtivities,
such as storage in tanks and packages, mediumebpaiaustion plants, work on materials (mechaniabur,

"2 http://www.clo.nl/indicatoren/nl0386-windvermogemiederland

SNEV (2017), p. 150 .

4 https://www.rvo.nl/subsidies-regelingen/investessigbsidie-duurzame-energie-isde
S https://zoek.officielebekendmakingen.nl/stcrt-2PEB37.html

"8 https://www.rvo.nl/subsidies-regelingen/risicos-kef-voor-aardwarmte-2017
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coating, and so on), agricultural activities anchedndustrial processes (such as large combuslions). For some
of these activities, the regulations are an implaiatéon of EU legislation such as the Industriali&sions Directive.

4.3.4 Industry

For the industrial sector, both European and natipalicies are relevant. In addition to the afoeatoned Industrial
Emissions Directive, the EU ETS is the other keydpean policy instrument which regulates £&issions (see 4.3
Cross-sectoral policies). Most national policies aimed at improving industrial energy efficien€hese policies
include the Long-Term Agreements (LTA) with indiestisectors backed up by environmental permitsherbisis of
the Environmental Management Act, renewable ensufpgidies (SDE+), innovation policy and the Energy
Investment Tax Allowance (EIA) scheme, includegamallel with the corporate tax system (see above).

Long-Term Agreements on Energy Efficiency (LTA and LEE)

In order to improve the energy efficiency of comiganthe first series of Long-Term Agreements (LBfgrted in
1992. LTAs are voluntary agreements on energyieffay between the national government, the tradecéstions
and the participating companies. In LTA1 (1992-1)9€& focus was on process efficiency. In 1998strparties
continued the covenant through LTAZ2, while the ¢aigdustrial enterprises adopted the Benchmarkimge@ant.
Apart from the Ministry of Economic Affairs, the Wstries of Housing, Spatial Planning and the Eorwinent, of
Agriculture, Nature and Food Quality and of TramspBublic Works and Water Management were alsoled
with LTA2. The focus in LTA2 was still on proces$i@ency, but the scope was broadened to includstasnable
energy and chain efficiency, among other thing20d08, LTA2 was continued into LTA3 for the peri2ad01-2020.
The choice was made to intensify, extend and bro#u=LTA instrument. Among other things, this mg#ication
means that businesses aim to attain an improvemeniergy efficiency of 30 per cent in the peri@d2-2020.
Roadmaps for the longer term (2030) have beenduted as well. There is also an increased focchaim
efficiency and cooperation across sectors. For emiag that are obliged to participate in the EU EA Separate
LTA —the Long-Term Agreement on Energy Efficierioy ETS companies (LEE) — was adopted in 20R8sults of
LTA/LEE ggvenants are described annually in a ref@onvants result brochure Long-Term Agreementgioergy
efficiency”

Within the scope of the Energy Agreement for Suastiaie Growth, a series of reinforcing measures agreed in

2013:

» Participating companies are required to producarmual declaration of progress, based on theirannu
monitoring reports, in order to benefit from cemtadvantages of participating in the LTA (eligityilfor lower
energy tax, eligibility for participation in the Elcompensation measure, and so on). These decteratie only
issued after compliance checks by RVO.nl, i.e. hasethe progress in fulfilling their agreed conmeénts. If the
declarations are not issued for a specific comptmy situation has repercussions for the enengyetef and
ETS compensation.

» Large energy-intensive companies — the ones teatarered by the ETS — join the government in istgi¢o
supplement the Long-Term Voluntary Agreement onrgné&fficiency Covenant) with a framework of
company-specific (i.e. one-to-one) agreements. d hgseements focus on improving the energy effigiemd
competitiveness of the companies concerned.

» There is an EPA (Energy Performance Assessment)gibject (including an evaluation) for other
companies. An independent centre of expertisetigsto assist businesses and funding bodies tifgimg the
most effective measures for energy efficiency mitidustry (and agriculture). At the time of wrgithis report,
the pilots are running within the framework of @sific Green Deal.

In 2015, additional measures were adopted in dodereet the target of 100 PJ in energy savingeetnergy
Agreement for Sustainable Growth. One of the messisrto intensify the promotion and facilitatidrenergy
savings at LTA companies. This process is donerbiging more insight into ways to reduce energgstomption
and to remove obstacles (WAM scenario only).

Long-Term Agreements are enforced using environahgr@rmits: companies not participating are regu{ne their
permits) to implement all energy-saving measurél wipayback period of less than five years. Rpditds of LTA3
or LEE are exempted from the obligation to carryyauenergy audit under Article 8 of the EU Enefdfjciency

7 hitps://www.rvo.nl/sites/default/files/2015/11/Réatenbrochure%20Meerjarenafspraken%20energiei%ifi8%ABntie%202014%20English_0.pdf
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Directive. Instead, participants in LTA draw upBmergy Efficiency Plan (EEP) every four years foe hext four-
year period. They have to submit annual monitoremprts on projects that have actually been impietkin
addition to their results. In 2016, new four-yekms were submitted by the companies, which angiatsed by
RVO.nl.

Policies for non-CO2 greenhouse gases in the imgust

The main policy instrument in this field was thedBetion Programme for Non-G@reenhouse Gases (described in
Section 4.3.9). Around the year 2000, substargidlictions in non-COgreenhouse gases were achieved through 1)
environmental permit requirements for the producétdCFC-22 and aluminium; 2) limitations on emss of
fluoride and other pollutants, resulting in a rethrt of HFC emissions achieved through the impleieaon of an
afterburner system; 3) reductions in PFC emissidngpluntary agreements with both the oil and ajad the
aluminium industries to improve their energy e#ity, resulting in reductions of Geihd PFC emissions; and 5)
adaptations to regulations for reducing the emimssaf methane from landfill sites, which were idlnoed to reduce
local safety hazards due to the potential buildgwg explosion of methane, as well as cutting dowodaours
associated with landfill sites.

From 2008, significant XD reductions were achieved in nitric acid product/hereas emissions in 2007 were 4.4
Mton CG; eq, they had fallen to 0.6 Mton G&y in 2008 after the introduction of reduction teigues. The
emissions in recent years are less than 0.4 MtoyeGQOn 2008, the Climate Commission of the Europdamber
States ratified the European Commission proposalctrporate the nitrous oxide emissions@)into the European
Emissions Trading System (ETS) for greenhouse gasése Netherlands, two production facilities fatric acid —
DSM and Yara — were affected by this decision a@mdrga permit for an emissions ceiling of 1.2 M6, eq in
2010, decreasing to 1.0 Mton &g by 2020.

PFC and Sgare used to clean processing chambers as wellthe etching process within the semiconductor
industry. Skis also used in the power current sector and iptbduction of double glazing and electron
microscopes. The total Dutch emissions of &5 reported under IPCC sector 2F8) amount tahess0.5%. There
is only one producer of semiconductors in the Nédihes, with a single production location. Thankseéveral PFC
reduction measures, the producer realised a signifiemission reduction. With a new Voluntary Agneet for the
Global Semiconductors Industry (2010-2020), theisemductor industry aims to achieve a 30% reduatioR-gases
in 2020 as compared to 2010.

Though these measures were taken years ago, samtifieductions are still included in the projeasiowhich is the
reason for a brief mention of these policies andsuees in this report as well.

4.3.5 Transport

Mobility and Transport is one of the areas withia Energy Agreement for which a common target aoikiwg
programme has been agreed. Ambitious European mesafsu cleaner fuels and more fuel-efficient qaey a
crucial role in this working programme. This pragrae includes the continuation of fiscal measurdsotust the
production of cleaner vehicles, pilots for zero-gsion distribution into cities and stimulating aatiplans for large
companies in order to achieve a 20% reduction of €fissions in the area of mobility.

Transition to a sustainable fuel mix

In the 2013 Energy Agreement, an ambitious goalaggsed to limit the COemissions to 25 Mton Gy 2030 and
12.2 Mton by 2050. For such an ambition, a new gawent vision on fuels for transport was adopte@dn4®. This
vision encompasses a wide variety of g@w fuel combinations for transport, including etécity, hydrogen,
advanced biofuels and LNG. In 2015, actions weop@sed in order to meet these ambitiar@ne of the adopted
measures is a Green Deal on electric vehicles. @meant and business organisations agreed to progterttic
vehicles by developing the consumer market andE¥hanfrastructure as well as initiating innovatiprojects. The
ambition is that by 2025, 50% of the new cars so&lelectric. At present, the roll-out of electrehicles and
infrastructure is ongoing, with most of the measureing implemented within the framework of the €&r®eals and

78 http://www.energieakkoordser.nl/~/media/files/eneatskoord/nieuwsberichten/2014/brandstofvisie/danre-brandstofvisie-met-lef-2e-druk.ashx
" http://www.energieakkoordser.nl/~/media/files/eneakoord/nieuwsberichten/2015/201507 10-ministek@iaurzame-brandstofvisie/actie-agenda-duurzame-
brandstoffen.ashx
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—in recent years — fiscal policies. Registratibnew semi-electric or electric vehicles has bewmndasing sharply in
recent yeafS.

Biofuels

European Directive 2009/28/EC on renewable eneagybleen implemented into Dutch legislation. Thie€&live
states that Member States should ensure that anommiof 10% of all energy consumption in transpasstrcome
from renewable sources by 2020. In practice, Higet is fulfilled with biofuels. In 2016, the skasf this energy
source was 7% More than 66% of the energy content is from adearbiofuels. Dutch policy is aimed at
maximising the share of advanced biofuels thahateroduced from food/feed crops. Because blenbliofyels is
obligatory, there are no additional tax incentisesubsidy programmes.

In 2006, a total of € 60 million was set asidetfe production of innovative biofuels in the Nethads. This
programme helped to build biodiesel plants thatpraduce biodiesel from waste and resitids addition, several
subsidy programmes aimed at filling stations foeralative fuels were implemented in the period 2@08.3°. This
policy resulted in the construction of around 1dling stations for biogas and 35 for high-blend-athanol (E85).

Eco-Driving (The New Driving) and Truck of the Ftyorogrammes

In order to promote a fuel-efficient driving stdenong car users, the Dutch Eco-Driving programme iniéiated in
1999 by the former Dutch Ministry of Transport aN@ter. The programme The New DrivindgNR 1.Q used
information campaigns, financed demonstration tsjand employed other kinds of dissemination ¢oeperation
with businesses) to promote the benefits of a éfigtient driving style. In 2010, the Ministry prigked four-year
funding to the Institute for Sustainable Mobilityy DM). During this period, the IVDM acquired andpported 19
projects and initiatives which were aimed at redgduel use by promoting eco-driving IR 2.0. In 2013, as part of
the 2013 Energy Agreement, parties agreed to ammtime eco-driving programme after 2014 withoutegoment
funding. As from 2015, the programme is financedbtomotive associations RAI, BOVAG and ANWBNR 3.0.
One of the instruments used is a website (laungh2817) where consumers can find information antianefits of
eco-driving and which shows car owners informatarapplying eco-driving specified for each car amk. Other
means of communication are also used, such asnirigrcar owners through car dealers.

A similar programme for the trucks of the futureswaunched in 2010. In the demonstration prograffimeck of

the Future”, various measures are examined travabmpanies from the transport sector to save fefteby
reducing CQemissions. Through the programme, for which theegament provided subsidies in the period 2010—
2014, insight is gained into fuel-saving measurebsthe extent to which these measures are comrigioiresting.

Apart from the Eco-Driving programme, other comnoation campaigns have been implemented by the forme
Ministry of Infrastructure and Environment in retgears. These projects include a campaign promagnpooling,
car-sharing and modal shift ( “I am a hopper”) adlws a campaign about choosing the right eneffigient tyres
and applying the correct tyre pressure “Choosdése tyre”), in cooperation with stakeholders.

EU CO2 emission performance standards

In 2009, the legislation on G@missions from passenger cars was officially jshigld in the shape of Regulation
(EC) No 443/2009 of the European Parliament artie@fCouncil of 23 April 2009 setting emission penfiance
standards for new passenger cars as part of thenQnity’s integrated approach to reduce,@missions from light-
duty vehicles. The fleet average to be achievedllbgars registered in the EU is 130 grams pemhkdtye (g/km). A
so-called “limit value curve” implies that heavizars are allowed to produce higher emissions tighaiter cars while
preserving the overall fleet average. In 2012, @B%ach manufacturer's newly registered cars haaply (on
average) with the limit value curve set by thed&gion. This figure rose to 75% in 2013, to 8092014 and to
100% from 2015 onwards. A target of 95 g/km is gptfor the year 2021.

The Netherlands had already achieved the 130 graeh by 2011, with the Dutch car tax system contiity to this
achievement. Due to fiscal policy, the sales of-&fficient, electric and especially PHEV cars haigen sharply over
the past years. Fiscal policy includes a purchaséBPM) that must be paid when a car, motorcycléght-goods
vehicle is registered in the Netherlands for thet time. The BPM payable on a passenger car ésméted by the

8 https://www.rvo.nl/onderwerpen/duurzaam-ondernegmgrgie-en-milieu-innovaties/elektrisch-rijden/staran-zaken/cijfers

81 hitps://www.emissieautoriteit.nl/onderwerpen/rapages-en-cijfers-ev/documenten/publicatie/201 7 dBaalrapportage-2016
8 hitps://zoek.officielebekendmakingen.nl/stert-2 @E-p24-SC78346.pdf

8 Subsidy programme “Filling Stations Alternativeefa! and the experimental programme for sustainatdasport.
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car's CQ emissions. BPM is not charged for electric catlam-emission cars. C{&mission figures for each type
of vehicle are listed in the register that is Keypthe vehicle registration authority RDW. In adutit beneficial fiscal
rules apply to business drivers leasing low-emissers.

In 2011, the legislation on G@missions for light commercial vehicles was offilyi published in the shape of
Regulation (EU) No 510/2011 of the European Pasiainand of the Council of 11 May 2011 setting eaiss
performance standards for new light commercial clekias part of the Union’s integrated approadedoce CQ
emissions from light-duty vehicles. The fleet ageréo be achieved by all cars registered in thasELY5 grams per
kilometre (g/km). A so-called “limit value curvefhplies that heavier cars are allowed to produchkdrigmissions
than lighter cars while preserving the overall fl@eerage. In 2014, 70% of each manufacturer’s yiesgistered
light commercial vehicles had to comply (on avejagi¢h the limit value curve set by the legislatidrnis figure rose
to 75% in 2015, to 80% in 2016 and to 100% from7206dwards. A target of 147 g/km is specified far ylear 2021.

In November 2017, the Commission published a pralgos new fuel efficiency targets for the timeaaf2021. The
outcome of the negoatiations with the Council andi®&aent is not known yet.

4.3.6  Agriculture

For the agricultural sector, including horticultutiee main policy framework is the Agrocovenant.

Agro covenant

In 2008, the sectors in agriculture and hortic@tagreed with the government on ambitious targelsw@easures in
the Agro covenant (also referred to as the CleanEdficient programme for the agricultural secto®)e main aims
of the Agro covenant (Clean and Efficient Agricu#tusectors) are:

e areduction in C@emissions of 3.5 to 4.5 Mton in 2020 as compaoelP0;

* areduction in non-COgreenhouse gases of 4.0 to 6.0 Mton, Equivalents in 2020 as compared to 1990;

* an average annual energy efficiency improvemerer{gnsaving) of 2% over the period 2011-2020;

e aproduction of 200 PJ in biomass and 12 PJ in wimetgy by 2020.

The covenant also aims to make agricultural sector more sustainable throutgreen growth strategy”. In
addition, the agricultural sector wants to be alpoer of sustainable energy and to reduce its digpee on fossil
fuels.

The sector is expected to take cost-effective nreaghat contribute to emission reductions of gneese gases on a
voluntary basis. This covenant distinguishes teggarate main areas of concern over policy meagurése
reduction of CQemissions in agriculture:

» The agricultural processing industry is mainly egwvith “industrial” policy measures from the Mitrig of
Economic Affairs such as Long-Term Agreements amdvation policy (see above).

* The 2013 Energy Agreement sets a target for ersagiyngs in the horticulture sector of 11 PJ in 2Q8% figure
is equivalent to a C{reduction of 0.7 Mton). This target is implementeobugh energy savings and sustainable
production of the energy demand (electricity anathes well as through developing energy-efficgneienhouse
systems and new growing methods. Policy instrumestade LTAs, specific innovation programme ( “The
greenhouse as an energy soufdeind a sectoral emission trading systemwhich the total allocation declines
annually to a level of 6.2 Mton Gn 2020. After an evaluation in 2017, the allogativas lowered to 4.6 Mton
CQO,*. Two subsidy programmes are available for hortizelin order to stimulate investments in innovatand
energy-efficient installations: Energy efficienaydarenewable energy horticulture (“EHG”) with a betlof € 6
million in 2017 and Market introduction energy imations (“MEI") with a budget of € 5 million in 201

» Other agricultural activities (e.g. primary secjdous on energy savings, the sustainable proatlucti energy
through fermentation, among other things, and thdyxction of biomass to generate energy. The malinyp
instruments are LTAs and SDE+.

8 https://www.kasalsenergiebron.nl/en/
% The covenantCO, emissieruimte binnen het GEectorsysteem glastuinbouw voor de periode 2018320
(Scope for Cemissions within the C@reenhouse horticulture sector system for the ge&2fii 3—2020) .
8 https://www.rijksoverheid.nl/binaries/rijksoverhéidcumenten/kamerstukken/2017/07/06/kamerbrief-evatuatie-co2-sturing-in-de-
glastuinbouw/kamerbrief-over-evaluatie-co2-sturingte-glastuinbouw. pdf
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Reduction measures for methane (CH4) and nitroigea®N20)

For non-CQ emissions, there are three categories of meathatsan contribute to reducing emissions:

* Best Management Practices for reducing nitrogeatiop farms, such as precision soil cultivatiomgsPS. In
2017, the government and businesses started gpilgtamme for precision agriculture using innoxati
technologies such as satellite data and dfgnes

» measures for cattle feed to reduce,;ERissions. The composition of feed can affect tloelgction of methane
through the cattle’s digestive systems. Genergigaking, the better the digestibility, the lowes thethane
emissions;

* measures for manure storage to reducg €hissions. Manure fermentation is the main opkiomeducing
methane emissions from manure.

A committee was formed for each agricultural sedtowhich both the government and sector associgti
participate, describing the specific way in whickegtor will contribute to the realisation of thaipy target. RvVO.nl
performs the monitoring of the Agrocovenant. Thedamonitoring report was published in 281 his report
showed that the agricultural sectors play an ingrantole in the production of renewable energy thiadl they are able
to reduce the use of energy. Some agriculturabsebiave set up their own monitoring, such as Fidébs®,
Mushroom&’ and the Dairy secttt The progress in the horticulture sector was etalliin 201%.

The covenant was evaluated in 2015, including assessment of its objectives. A new document isarg to be
published in the beginning of 2018. Partners aresatly also making plans for the period up to 268d 2050.

Legislation on manure management and the EU mitkaju

The EU milk quota, which ended in 2015, limited thaember of dairy herds held in the Member Statelding the
Netherlands. After its abolishment, the numberatfle increased. Since then, restrictions in mamaeagement and
the emissions of minerals such as phosphates fzalva btrong influence on the limits to dairy headd consequently
on the emissions of methane and nitrous oxide fxgriculture. In order to limit phosphate emissidhgjas decided

to introduce a trading system for phosphate emisallowances starting from 2028The number of allowances is set
at the situation in July 2015, resulting in a redhrcof the dairy herd.

4.3.7 Forestry (C® and LULUCF

In the Netherlands, emissions and removals of @@hin the scope of LULUCF occur in forests, graand
cropland, the conversion of grassland into cropkandice versa), the loss of grass- or croplanel tdunew
infrastructure and building, and the oxidation eaffand due to water management and the conveskionest into
grassland (including non-forest nature like heatt)ainfrastructure, settlements or other landastegories and vice
versa. Currently, no direct policies for implemegtmeasures explicitly dedicated to reducing GH@sions from
LULUCEF exist in the Netherlands. However, otherigiek with different objectives result also in reging carbon
emissions or improve removals from LULUCF.

Forest and Nature policy

Over the past decades, forest policy in the Nedheld has been integrated into the nature policichwieflects the
change towards multi-purpose forests in which nfienetions are combined (e.g. nature, recreationg. T
development of a nature network is a central thefitee nature (and forest) policy. Implementatiémature policy
including the development of the nature networktheen decentralised from the central governmetitetgrovincial
governments. The nature network is a cohesive nktafchigh-quality nature wetland and terrestrisderves,
including Natura 2000 sites that is foreseen tcagetal size of 668,000 ha in 2027. 620,000 hhisfnetwork was
completed by 2077. Depending on the balance between wood productiorature conservation forest owners within
the nature network can apply for lower or highduraprotection subsidies; as a general conditométure subsidy
forests must be open to the public. The aim isateelconverted an additional 40,000 ha of land totve part of the
nature network by 2027. Part of this will be ackg¥hrough afforestation and reforestation, whiedrdime will also

87 https://www.rijksoverheid.nl/actueel/nieuws/201 70 staatssecretaris-van-dam-kondigt-nationalefriveprecisielandbouw-aan

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

8 https://www.rvo.nl/onderwerpen/duurzaam-ondernegre@he-economie/schone-en-zuinige-agrosectoreafsedbloembollen-en-bolbloementeelt
% https://www.rvo.nl/onderwerpen/duurzaam-ondernegrehe-economie/schone-en-zuinige-agrosectoreeftersn/agrosectoren-paddenstoelen
1 https://www.duurzamezuivelketen.nl/files/DZK%20eanslag%202015. pdf

92 hitps://www.kasalsenergiebron.nl/content/user _uplBassentijdse_evaluatie_meerjarenafspraak _enemgitie _glastuinbouw_2014-2020.pdf

% https://www.rijksoverheid.nl/actueel/nieuws/201 7A27duidelijkheid-over-fosfaatrechten-voor-melkveaters

% http://www.ipo.nl/publicaties/provincies-op-koeretrealisatie-natuurnetwerk-nederland
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contribute to increasing removals from LULUCF. ®uale of such afforestation is, however, not kngein

Provinces are having the lead in making policytifids. Initiatives from the private sector, suchas Action plan for
Forest and Wood sectarwhere an additional 100,000 ha of new forestsiapdoved forest management is targeted,
will have additional influence.

Cropland and grazing land management

Most Provinces with substantial areas of pastungseat are developing plans to limit subsidenceutpin setting
limits to the maximum lowering of ground water &l Additional the Rural Development Plan includeseasure
for meadow bird management to raise the groundvetef in peat pasture areas (during part of tha)ye
Implementation of such higher groundwater level ritluce degradation of soil organic matter inghat soils.

Some European policies also have impact on cro@addyrazing land management in the Netherlandsawnel —
indirectly- impact the carbon content of soils. Hig Nitrates Directive (1991) limits the applicatiof nitrogen
fertilizers on agricultural lands. As part of a aligation, Dutch dairy companies are allowed to apghygher amount
of fertilizer under certain conditions. Some ofgh@onditions have impact on the carbon contesbits. For
example, dairy companies are required to have lgrasshat amounts at least 80% of their area amplands are
required to use catch crops.

Relevant European regulation, such as the LULU@El&tion (EU 479/2016) and the revision of the Regigle
Energy Directive are under negotiation. Implemeatadf these regulations

will most probably incentivize further policy action the Netherlands to optimise the capacity &rbon
sequestration in the land use sector and will arfee the use of biomass both from agriculturat@® forest sources
as well.

4.3.8 Waste (CH

According to the Environmental Management Act,frener Ministry of Infrastructure and the Environmél&M)
was tasked with issuing a Waste Management Plam every six years. The National Waste Management F002—
2012 was the first such plan. It was replaced @028y a second plan for the period 2009—2021, wisi@h force up
to December 2017. The third plan, for the periodi722029, is currently being prepared.

The policy of the current — second — plan aims irmmise the production of waste, maximise recyckmgl other
recovery, and minimise the amount of waste thatiesfor disposal, especially landfill. An importaarget of the
waste policy for the period until 2025 is a dececlg 50% of the amount of waste sent to incinengpiants or
landfills. In order to achieve this target, thedsdas been on the separation of household and eanatwvaste for
collection, because almost 50% of this waste flowstill incinerated. Non-recyclable waste is incated in energy-
efficient incinerators, which are all designatedressallations for other recovery in accordancehwlite EU Waste
Framework Directive.

The optimisation of waste management makes an tapocontribution to the mitigation of the greenbeeffect.
Landfill of organic waste, for example, generatdsssantial methane emissions. This fact is onb@f¢asons why
waste policy focuses on maximising waste recyaiing limiting waste disposal. In 2014, around 2%vas$te
produced in the Netherlands was sent to landfilisTvaste could not be recycled or incinerated.

The draft third plan builds on the second plan,rmaw also focuses on the contribution to a circataanomy. Waste
will be considered more as a reusable materiaidov products. This policy will also contribute twler energy
consumption and reduced greenhouse gases.

4.3.9 Building sector (households and services)

The building stock is an important sector wheraigicant CQ,emission reductions and energy efficiency
improvements can be achieved for both new andiegisuildings. The policies developed by the Dugolvernment
for the building sector can be divided into thre@imcategories:

* new buildings

% https://www.staatsbosbeheer.nl/Over-Staatsbosh®lieaws/2016/10/plan-bos-en-houtsector-levert-hijir-aan-klimaatdoelen
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e existing buildings
» Ecodesign (appliances)

For buildings, a broad package of national politstiuments has been developed over the years, \alsich
implement European policy instruments such as tiexdgy Performance of Buildings Directive (EPBD) dhe
Energy Efficiency Directive (EED). The EU Ecodesigmective is the main policy instrument for appiizs.

For the building sector, the 2013 Energy Agreeneetite main policy framework up to 2020. In the Eye
Agreement, parties set the ambition for the sectoeduce energy consumption by some 110 PJ bet2@¥hand
2020 (and C@®by some 22.5 Mton C{eq in 2020). This reduction should mainly be seadiby renovating 300,000
existing residential buildings annually up to 2028e renovation is such that energy performanagigased by two
steps on the energy label. In addition, the enpegformance of new buildings is improving such tiatm 2020, new
buildings are nearly energy neutral. The sectiaiev describe the policies and measures for tHisypborizon in
more detail.

In recent years, government and stakeholders ardageng new policies for the period after 2020.akzady
arranged in the Energy Agreement, the entire mgldiector should be energy neutral by 2050. Thisitéon is also
reflected in the Energy Report 2016 (see aboveyhich the government set its vision on a low-carboergy
system. In the Energy Agenda (2016) , it was detibat this ambition should be realised by a stedpction of both
energy and natural gas consumption in buildingstanan increase in renewable power and heat primtittThe
supporting policy instruments are being developatiare expected to be set by the new government.

New buildings

The European Energy Performance of Buildings DivedtEPBD) requires that new buildings are almostrgy
neutral by 2020 (2018 for buildings from the cehgil@vernment). This requirement is implementedational
legislation (the Building Decree). Since 1995, degision has defined minimum standards for enpegformance,
which have been slowly increasing over the yearg0IL5, the energy efficiency requirements for lesuend
buildings in the utility/services sector were maglere stringent again. The next steps are the rempeints for nearly
energy-neutral government buildings by the end0df82and for other buildings in the utility/servicesctor by the
end of 2020 (included in the WAM projections only).

Existing buildings

For existing buildings, the national policy framelwas more complex, as it distinguishes betweewngbei and social
housing as well as utility buildings. In the lastdde, several agreements between the governnteatakeholders
were concluded. This framework builds on earlieeagents with stakeholders from 2008 ( “More wids$”) and
later (such as the “Umbrella covenant” in 2012)e P813 Energy Agreement serves as a framework ragrae It
was again agreed that the energy efficiency of s8d¥000 dwellings should be improved every yedit 2620 by
two steps on the energy label.

For private-sector housinghe support actions are focused on awareness\di@ support and new arrangements
(“unburdening” of homeowners and/or using new bessnmodels) to implement energy-saving measureserh
instruments include:

» the mandatory energy label system. Five million Bowners have received a notification with theidiprmary
label. The label is required when the house is néwilt, sold or rented. It contributes to raisengareness and
stimulates the application of measures for eneaging. This system is implemented with the Energy
Performance of Buildings Decrée

» the National Energy Savings Revolving Fund (“NER8nded in 2014 for loans related to energy sayimgth a
budget of € 300 million. This fund makes higher tgages available for investments in energy-saviegsures.
The NEF is flanked with a support programme byjofire municipalities means that regional governrseare
developing energy programmes (usually in regiohadters), including the so-called local energy ‘c@us” (for
information, among other things) as arranged inBhergy Agreement. Loans increased from € 6 mililoR014
to € 16 million in 2015 and € 27 million by Septesnt20168°

» the development of new servicing and business rsadednergy services by energy suppliers, thellatm
sector and other companies. New arrangements avideseare being developed and tested; for example,

% https://www.rijksoverheid.nl/binaries/rijksoverhéidcumenten/rapporten/2016/12/07/ea/Energieageftiaadf
7 http://wetten.overheid.nl/jci1.3:c:BWBR0023734&7z=1807-01&9=2016-07-01
% https://www.vvebelang.nl/media/kamerbrief-over-giebesparing-gebouwde-omgeving. pdf
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various Green Deals and in “block-by-block” triabjects (a set of some 10 pilot projects with newise
arrangements, each for a block of more than 1,508ds). Successful arrangements are intendedrtilée out
further;

* smart metering. Energy distribution companies arfutnish 80% of the dwellings with a smart metg2620
(see Section 4.3.6);

» subsidies for homeowners who invest in at leastan@rgy-saving measures (such as insulation atd hig
performance glass). For renovations that lead ty @#icient buildings, an additional subsidy isalable. The
budget for the period 2016-2018 is € 61 milffon

* the ISDE subsidy scheme, which can be used by hwmerg to invest in renewable heat installatione Gection
4.3.3 above);

* a 2016 information campaign to provide homeownétls imsight into ways of saving energy. The campaig
which will run for the coming three years, uses and radio commercials as well as a comprehensibsite?°
that also links to local energy “counters”.

For thesocial housing sectothe parties agreed in the Energy Agreement taf@iranergy savings of 24 PJ by 2020.

This aim is mainly supported by the following instrents:

* asubsidy scheme (STEP) for improving energy &fficy in social housing. Owners of social housing ayply
for a subsidy when they invest in improving thergggerformance of their home by at least two stapthe
energy label. The amount of subsidy depends ofettet of improvement. The budget is € 395 million the
period 2014-2018;

» afund for improving the energy efficiency of rdrtausing (FEH). Owners of social housing as weltemants of
rental housing may apply for an attractive loan mvtiee energy performance is improved to nearlygner
neutral®. The budget is € 75 million for the period 2014120

e aprogramme to realise as a first step 11,000 “gasygy” dwellings by 2016 (scaling up to 100,00@020)
alongside a support programme with parties atdbal level;

» further intensification of the measures agreedthinEnergy Agreement, which means that housing edEnts
have to realise an average energy label B for kdaiallings by 2021 (WAM scenario only).

Measures that influence savings in the utiiggctor

* The Long-Term Agreements on energy efficiency (LT#ee under Industry, Section 4.3.4) also incluhees
services sectors: universities, buildings for highfessional education and university hospitals.

» The Energy Agreement includes a stricter contra@rargy requirements under the Environmental Plioteéct
with the help of a list with economically viableezgy-saving measures, an expert information cemtrenergy-
saving measures and the use of periodical enemfgrpence assessments (EPK) by recognised enernggese
providers to support parties in their energy-saéagons as well as to check on progress and updat2016,
the capacity of regional environmental agenciesforce the energy requirements was increased. The
requirement to conduct a periodical energy auditdeding to Directive 2012/27/EU) also facilitastacter
control.

» Utility buildings that are newly built, sold or rexd are required to have an energy label. As gdhtecfurther
intensification of the measures agreed in the BnAgyeement, it was arranged in 2016 that offiaesraquired
to have a minimum energy label C by 2023 (WAM scenanly).

» Various subsidy schemes exist, such as for spactkties, SDE+, ISDE and energy innovation (seava.

In 2017, an agreement between the central govermneeergy suppliers and distributors, the instalfaservice
sector and sector associations was concluded ar twdeduce energy consumption in households (otate
owners and tenants) and small enterprises withJayR202¢° This reduction will be realised by improving the
information on energy consumption by consumersettergy services offered to consumers and the tionsgliof
existing subsidy schemes for energy savings, asaséhcreasing the ISDE subsidy budget (see Sedtid3) by €
160 million for the period 2017—-2020 (included lve W2WAM scenario only).

Ecodesign

% https://www.rvo.nl/subsidies-regelingen/subsidierebesparing-eigen-huis

100 hitps://www.energiebesparendoejenu.nl/

101 https://www.rvo.nl/subsidies-regelingen/fonds-eiivgsparing-huursector-feh

102 https://www.rijksoverheid.nl/documenten/convenar?et7/05/23/convenant-energiebesparing-gebouwd esvimg
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The Ecodesign Directive (2009/125/EC) and its eaflD05 version provide consistent rules for sgftiroduct-
specific regulations at the EU level and improving environmental performance of energy-relatedyets. At the
moment, 28 product regulations are in force, coxpa wide range of products and horizontal aspathk as electric
motors, ventilation units, space and water heapeogess chillers, household appliances, televssiimps and
network standby. Implementing regulations estabtighimum mandatory requirements for energy efficieand, if
relevant, for other environmental aspects suchoaenNOXx emissions or durability. Implementingukedions are
revised regularly.

The Energy Labelling Directive has recently beernsed and transformed into a Regulation (EU/20169).3
providing consistent rules for setting product-$fpecegulations on mandatory energy labels atEkelevel. This
revision will result in product labels that aftewision will again have an A—G scale (instead ofrA+to D), because
it has been shown that the A—G scale provides wioaemotivation for consumers to buy the most éfit products.
Further revisions are envisioned when the marketissformed in such way that a large numbereptioducts are
in the A class. The new Framework Regulation wdbantroduce a mandatory product database by daip2019
which supports market surveillance and the promisibproduct data to inform consumers by electroméans, e.g.
websites and apps. Energy labels have to be dieglaly products for sale in physical shops and enfdurrently, 16
energy labelling regulations are in force, covepngducts such as household appliances, televisspase and water
heaters, and lamps.

For products that have eco-design requirementselisai/an energy label, both instruments are deeelin the same
policy process.

4.3.10 Impact of policies and measures on reductigmeenhouse gases

Table 4.6 contains information on the policies amhsures (PAMs) described in the sections aboleding their
impact on the reduction of greenhouse gases.

The impact on greenhouse gases is determined byarorg the With Additional Measures variant of tigvV2017
projections (see Chapter 5 for more details) withgituation where no policies changes are assaft@d2012. In
this way, the impact of the Energy Agreement of20thich is the main policy framework in the Nethads, can
be taken into account. For the establishment sfréference, the policy variant “Without the Enefgreement” in
the NEV2017 has been used.

In order to determine the impact of European rdgna and other national policies and measurestaddgefore
2013, the projections from 2012 were used as & % For these European and national policies and uness
the impact of changes after 2012 was determinembbparing the policy variant “With Existing Meassitevith the
policy variant “Without the Energy Agreement” irethNEV2017.

The calculation of C@emission reductions of the renewable energy ptamluincentive scheme (SDE+), the most
important renewable energy policy in the Nethertamsl based on the (expected) production of renkevetergy
from projects that were granted with a subsidy.

Some measures are mentioned more than once irdtdblsuch as the EIA, LEE / LTA. This is due te fhct that the
Energy Agreement from 2013 contains changes otigsliand measures of already existing policies.ifipact of
those (partial) changes have been attributed t&tieegy Agreement. The effects of some PAMs withgector,
cannot be singled out from other measures in #@bs This method has been chosen in order teptelouble
counting of policies and measures within a seéera result, the effects of those measures are sanmmone row
for that sector in this table.

103 hitp://www.pbl.nl/sites/default/files/cms/publicesiPBL_2012_Referentieraming-energie-en-emissiég8-Z00278001.pdf
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Name of mitigation action

Estimate of mitigation
impact in 2020 (not
cumulative, in Mton CO, eq.)

Estimate of cumulative
mitigation impact (period
2013-2020, Mton CQ eq.)

Total ETS non-ETS| Total
Non Energy Agreement policies
Group of PAM's industry: VAMIL/MIA/EIA, 1.2 0.7 0.4 4.1
Ecodesign, ETS, MEE, Long Term Agreements
(MJA3/MEE)
Group of PAM's transport: 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 vaso| 0.9 0.4 0.5 1.6
sectors in horticulture and agricultures, incleeté of
fiscal measures, Ecodesign, sectoral emissionngadi
system and ETS in this sector
Smart metering 0.2 0.1 0.1 0.4
Ecodesign Directive 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 .60 2.3
Investment subsidies small renewable energy system$.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 Long-Term 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 Long-Term 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 0.4 0.2 1.2
industry and the built environment
Eco Driving Campaign, carpooling, tire choice and | 0.5 0.0 0.5 1.3
pressure; Truck of the Future
Renewable energy policies
SDE+ Subsidy scheme for renewable energy produgtib#.9 11.6 3.3 45.7
(Stimulation of Sustainable Energy Production)
Decision Biofuels as renewable energy for transport| 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 non-G@reenhouse gases 0.4 0.0 0.4 3.6
(ROB)
EU F-gases 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 4.6 - Impact of policies and measures onataiu of greenhouse gas emissions in 2020 and 2028-
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4.3.11 Monitoring and evaluation of progress imete change measures

The overall development of greenhouse gas emisg@dysing monitored through the emission invensygtem
(described in Section 2.3). Emissions under theEES are being monitored through annual reportirgcitordance
with EU ETS. Non-ETS emissions are reported anpualthe European Commission, as regulated in Cesion
Implementing Regulation (EU) No 749/2014. Stariim@015 and every two years thereafter, all EU Men®tates
have to report to the European Commission all médion on national policies and measures relatggidenhouse
gas reductions by 15 March, in line with RegulatfBt)) 525/2013.

Since 2014, an annual National Energy OutldekY) has been published. The NEV describes the devaop
observed from 2000 up to the present, as well psat&d developments up to 2030 (since 2016, up36;zee
Chapter 5). It covers physical indicators suchres@y supply, energy demand and greenhouse gasesi@rs, in
addition to economic indicators such as Economikci¥ Added and energy-related employment. The NEVsd0
provide a fact base for the societal debate onggriarthe Netherlands and is prepared by a consortionsisting of
the Energy Research Centre of the Netherlands (E@GiBINetherlands Environmental Assessment AgelRBy. ),
Netherlands Statistics (CBS) and Netherlands Engserp.gency (RVO.nl). The former two agencies asponsible
for projections, evaluative analyses and finaliegjtwhile the latter two provide information oratised progress and
ongoing actions, within society at large as welinggolicies and measures. Much of the informateguired by the
EU and UNFCCC is provided by this annual NEV, whgklvhy this report — along with the organisatioogedures
and methods underlying the NEV process — is a cstoree of the Dutch National System for projectiand
reporting on policies and measures that was estedaliin 2015 (see Section 5.5).

In order to monitor the progress of the SER “Agreatron Energy for Sustainable Growth” (see Secti@ril), it was
agreed to appoint a “Standing Committee” comprisg@resentatives of the parties. Progress repatsiade
annually and are available for the years 2014, 2062016. The projections from the annual Nati&mredrgy
Outlooks are used in these progress reports tk thecprogress on the main targets. Action is uaéten by parties
when progress is falling behind expectations. Basethe progress up to 2015 and 2016, new actians been
added to the Energy Agreement in order to attaéretrergy savings and renewable energy target©f'%.

The Netherlands Environmental Assessment AgencyYBBblishes “The assessment of the human enviratime
biennial report on the current status and futugads within the Dutch environment in relation toeggmment policies
and societal developments. The most recent puldica “Providing direction — Creating space 209%”

Monitoring, reporting and verification of the ES&rgets mainly takes place through the submissidheohational
GHG inventories by Member States. The ESD and tMRMhave introduced an annual compliance cycle regua
review of Member States’ greenhouse gas inventtoiesisure compliance with their obligations uritterESD in
the period 2013-2020 (see also section 3.2.2).

4.3.12 Assessment of the economic and social copseas of response measures

Foreign policy agenda

As Dutch support for climate action is part of depeent cooperation, both our bilateral and ourtitatéral climate
finance are characterised by a strong focus onrpovoorer people and communities are typicalfgcéd the most
by climate change, not only because they are tfieimost exposed but also because they have ttaésaurces to
cope and adapt . To support mitigation, we focuproriding access to renewable energy and on lgaltin
deforestation; to support adaptation, we focusliomate-smart agriculture, integrated water resoune@agement and
the provision of climate-resilient WASH servicess#ster risk reduction is an integral part of orogoammes for
integrated water resource management, while itralseives support through Partners for ResilieBesmder is an
important cross-cutting issue, as climate actidhesmost effective when it builds on the capasitéboth genders
and addresses the needs as well as the vulneesbditboth.

104 http://www. energieakkoordser.nl/~/media/files/eneagikoord/publiciteit/voortgangsrapportage-2015xash
page 60 andhttps://www.rvo.nl/onderwerpen/duurzaam-onderneip2620
105 http://www. pbl.nl/sites/default/files/cms/publicesipbl-2016-balans-van-de-leefomgeving-2016-1838.pd
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International financial support

Committed to scaling up its support for mitigateamd adaptation activities in developing countries,Netherlands
has continued to realise a year-on-year increaie @fimate finance after having delivered oncitenmitment of
Fast-Start Finance during 2010-2012. Public clifiaBnce amounted to € 420 million in 2015 and £ #¥llion in
2016. In addition, public finance from the Nethada in 2015 mobilised € 73 million of private fireanfor climate-
relevant activities in developing countries. In @0fnobilised private finance amounted to € 17 liamll For more
detailed information we refer to chapter 6.

Collaboration between authorities, businesses, kedge institutes and civil society

Dutch public climate finance is first and foremigended to assist the poorest communities angdbeest
countries. To address their needs, we work withuliitude of actors, including national, regionatidacal
authorities, multilateral organisations, non-goveental organisations, private-sector organisatifamsers
organisations, water boards, and so on. These isegamms all have their own processes to ensutdhba activities
meet the needs of their target populations.

Support for technology development and transfanfoan integral part of many activities relatedlbmate change
mitigation and/or adaptation, encompassing botbvare (equipment) and software (know-how, methadd,
practices). Both the private sector and severaieuge institutes are partners in providing thigmart. A number of
examples are presented in chapter 6

Market mechanisms

The flexible mechanisms under the Kyoto Protoclriternational Emissions Trading, Joint Implememtatnd the
Clean Development Mechanism — are all tools incaeal into the Protocol in order to share effoitiseal at
reducing greenhouse gases. Their goal is to etisarénvestments are made where the money hasamifects to
reduce greenhouse gases with a minimum impacteowdnld economy. In the first commitment periodioé
Protocol, the Netherlands made use of each ofl¢lkéofe mechanisms by acquiring emission credasnfiCDM and
JI projects across the world, mainly through inwesit programmes of the World Bank and regional ldgveent
banks (such as CAEJ. Credits were also acquired through national bginésthe Rabobank) and through a tender
carried out by RVO.nl. Acquiring activities startedthe early 2000s. Since April 2011, the Nethatlhas also been
supporting the World Bank’s “Partnership for Marketadiness” (PMR) with a total pledge of $ 7.2 imit””. The
PMR will help countries to make use of the benefitd advantages of the carbon market. It promaiibsctive
innovation and piloting of market-based instrumdatsGHG emissions reduction. In addition, the PptBvides a
platform for technical discussions about instruredatspur innovation and support implementatiorriiguthe first
commitment period of the Kyoto Protocol, the Neldwets contracted a total of 33.2 Mton in carbomitsefrom

CDM projects, 17.1 Mton from JI projects and 2.Mfrom participation in Carbon Funds (PCF).

Biofuel production

All biofuels on the market in Europe and the Ne#msts must comply with the sustainability critdaal down in the
Renewable Energy Directive (2009/28/EC). Only sustale biofuels are allowed to be used for fulfifithe
blending target. Compliance with these criteria nngsdemonstrated through one of the adopted icettdn
system&® These certification systems are controlled bjndependent audit. All biofuels produced in the
Netherlands fulfil these requirements. The natiguadicy aims to increase the production of biofuelan effort to
achieve the target of renewable energy sourcesiating for 10% of the energy use in the transpecta by 2020.
In 2016, this share of renewable energy was’7%lore than 66% of the energy content is from adedrbiofuels.
The raw materials for advanced biofuels are wastierasidual materials such as used frying fat. Mbste frying fat
is imported from other western European countAsg (China and Taiwan) and North America. The rasterials
of non-advanced biofuels are mainly maize and wbeginating from Europe. The share of renewabdeteicity,
which also contributes to the 10% target, is stilall (0.1% in 2016).

Sustainability requirements for co-firing and largeale heat production

106 https://www.rijksoverheid.nl/documenten/rapport@1/2/06/17/beleidsevaluatie-clean-development-meashandm

107 https://www.thepmr.org/pmrimplements/1

108 http://ec.europa.eu/energy/en/topics/renewableggrtsipfuels/voluntary-schemes

109 https://www.emissieautoriteit.nl/onderwerpen/rapages-en-cijfers-ev/idocumenten/publicatie/201 7 BdBaalrapportage-2016
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The sustainability requirements for co-firing antgle-scale heat production were changed in the SiDBsidy
programme (see Section 4.3.3) as from 1 January @0é&nsure a high level of sustainabifify

The use of biomass that competes with food (or fmoduction) for the production of bioenergy is gited. In
addition, organisations should be in possessiaoofimentary evidence for all forest biomass showhag the forest
management unit from which the wood is sourceddeas managed with a view to the long-term consiemnvatr
expansion of carbon stocks. Overall, these req@resncan be considered as very stringent comparngalities in
other countries.

4.3.13 Domestic and regional programmes and/oslEgie arrangements, as well as enforcement amihilrative
procedures

Arrangements and procedures: European policy cantex

As an EU Member State, the Netherlands is alscestubp EU climate policy and so it applies the Eahnon and
Coordinated Policies and Measures (CCPMs) relegatitmate change. These policies include Directive
2003/87/EC, which introduced the European syster@@ emissions trading, and the Effort Sharing Decision
406/2009/EC. Also included are the European Coupedision 2002/358/CE on sharing the burden oBbés
emission reduction target for the Kyoto Protocal &egulation (EU) No 525/2013 on the Monitoring Magism,
which ensures that EU progress towards meetiniyéo target is assessed annually and that MemitagesSprovide
sufficient information to the European Commissiomider to achieve this aim. Other CCPMs concegmptiomotion
of renewable energy, the introduction of biofueistfansport, the stimulation of energy savings tredreduction of
methane (Clk) emissions from landfill waste sites.

Arrangements and procedures: national policy contex

Environmental Management Act

Almost all national legislation on the environmenincorporated in the Environmental Management Abts Act
sets out an integrated approach to environmentahgement in the Netherlands and provides a legaldwork by
defining the roles of national, provincial or regi, and municipal governmefts

The Act stipulates the tools to be used in enviremtal management, including:

» environmental plans; for instance, the nationaltevazganagement plan that regulates municipal waste
collection, disposal of discarded equipment sucteaigyerators and TVs, and permits for hazardoastes
shipment;

» environmental quality criteria for emissions ansctiarges of harmful substances, such as greenbassse
and heavy metals, to air, water and soil;

* environmental impact assessment, a prerequisitiéoconstruction of major infrastructure suchias o
refineries, nuclear power plants, chemical plamtads, railways, and oil and gas pipelines;

* environmental reporting, which is directed at stating companies to make their production cleamer a
more environmentally friendly. Many companies, sastthose involved in metal processing and chemical
production, are required to publish an annual @mvirental report. The Ministry I&W is responsible fo
ensuring that the reporting requirements of theFellutant Release and Transfer Register (PRTRijnate
Those companies and organisations required to prepaintegrated PRTR report on waste, air emission
(greenhouse gases) and discharges into water scanedisted in Annex Il of the PRTR Regulationjeihis
published in the Official Journal of the Europeamad;

* The Human Environment and Transport Inspectordeggely responsible for ensuring that the provisiof
the Environmental Management Act are enforced. f€efoent is also a task of the municipalities, thkcp
and the justice system.

The Environmental Management Act therefore provitiedegal basis for most environmental regulatibias affect
emissions of greenhouse gases (for example, regandiste prevention, landfill policy and gé&mnissions trading)..
The Act also provides the framework for enforcimgnenitments undertaken in Long-Term Agreements @nggn
efficiency (see section 4.3.4)

10 hitps://english.rvo.nl/file/sde-sustainability-réguments-co-firing-and-large-scale-heat-production
11 hitps://www.government.nl/topics/environment/comsémles-and-responsibilities-of-central-governnemtironmental-management-act
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Chapter 18 of the Environmental Management Actlegga the enforcement of legal measures. It dendtésh
authorities are responsible for enforcement andireg them to designate officials who are chargigd monitoring
compliance. In the event of violations, authoritiese several sanctions at their disposal. For plarthey may
order that the situation is brought into compliaatéhe expense of the violator, impose a pecurmanalty or
withdraw a licence. Another option is a criminahstion. Public prosecutors may bring cases agaffstders in the
criminal court, which could result in high finankcgenalties or even imprisonment (maximum of sizarng.

Environmental Permitting (General Provisions) Act

The Environmental Permitting (General Provisions} lays down the rules for granting an All-in-oneriit for
Physical Aspects. This Act enables members of tiidigppand companies to use one transparent proeedarder to
apply for permits to one competent authority fahdiges that have an impact on the physical envinent. Large
companies, such as chemical plants, are requirebtsin environmental permits that stipulate liniiisthe discharge
of substances harmful to the environmeft.

Housing Act and Buildings Decree

Energy performance requirements for new buildirrgdad down in the Buildings Decree pursuant ttousing
Act. The Buildings Decree empowers municipal auties to grant building permits. In the event ablations of
building permits, municipal authorities may haveaarse to administrative sanctions based on Se2&asf the
Municipalities Act and to criminal sanctions basedSection 108 of the Housing Act. In 2015, thangency of
energy performance requirements in the BuildingrBeaevas increased (see Section 4.3.9).

In March 2015, the Dutch Senate approved new Itipsi on housing associations. The Housing Act ciamoeeffect
on 1 July 2015. It defines the core tasks of hauagsociations, which is to provide affordable lmgiso people on a
low income. The Housing Act makes a strict disimtibetween social activities and commercial atiési Housing
associations have to focus their future activibesServices of General Economic Interest (SGEI)rene to meet
the strict conditions imposed by the national gowsgnt on activities in the commercial sector (nGES.

Provisions to make arrangements and proceduresigdylaiccessible

After adoption, all laws and underlying legislatagangements in the Netherlands are publishedénobseveral
official government bulletins and/or directly oretNational System website, as indicated in Se@i8nThe Freedom
of Information Act and the Environmental Manageméci also provide for public access to informatamnthe
enforcement of environmental rules and regulatiéissfrom 22 December 2005, the Freedom of Inforamefict has
been extended with a provision for the reuse atiaffgovernment information, in accordance withdgtive
2003/98/EC of the European Parliament and the EamoCouncil of 17 November 2003.

Since the NCB6, there have been no significant abmtmthe provisions for making arrangements aodgulures
publicly accessible.

4.3.14 Policies and measures in accordance witkl&R of the Kyoto Protocol

Article 2 of the Kyoto Protocol asks to specifigadiddress:
» policies and measures to promote sustainable dawelot.
» the steps taken to promote and/or implement detdddy ICAO and IMO to limit or reduce associated
emissions.
* how it strives to implement policies and measunesuich a way as to minimise adverse effects.
This information is provided in the following paragh.

Promoting sustainable development

In September 2015, the 17 Sustainable DeveIopmeaIsQSDGs])Bof the 2030 Agenda for Sustainable
Development were adopted by world leaders at a UiNrSit. Countries have committed to end all formpo¥erty,
fight inequalities and tackle climate change, whitsuring that no one is left behind. Many of tbalg set, are
related to climate issues. The Netherlands is geted to implement the SDGs, and has submittefdstsvVoluntary
National Review to the UN High Level Political Fanun July 2017. One of the main observations i$ ahaulti-
stakeholder approach is key to the successful imgi¢ation of the SDGs.

112 hitp://rwsenvironment.eu/subjects/all-one-permit/
113 hitp://www.un.org/sustainabledevelopment/sustamaleivelopment-goals/
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The EU has also taken up the implementation oSb&s. In November 2016, the European Commissiancized
its Communication “Next Steps for a Sustainableogaan Future. European Action for Sustainabiliffiis is a
comprehensive document, which integrates and Beksiomic, social and environmental dimensions.

Under the current Commission sustainable developraenainstreamed in key cross-cutting projectelas in
sectoral policies and initiatives. In the pastEahSustainable Development Strategy was launch2804, revised in
2006 and reviewed in 2009. Since 2010, sustairgdlelopment has been mainstreamed into the Eui@e 2
strategy, confirmed by the current Commission amtt Bround education and innovation ("smart"), loarbon
emissions, climate resilience and environmentabich§'sustainable") and job creation and povertjiotion
("inclusive").

The OECD has reviewed the Environmental Perform&udiey of the Netherlands in 2015 with speciatatiion paid
to the themes green growth, sustainable mobilitygagament and waste and materials management. dihe m
conclusions of the OECD were:

- The Netherlands is a forerunner in environmentitpdut has recently reined in ambitions.

- Environmental policy saw significant streamliningdanodernising efforts

- Greening growth at a moderate pace with opporemftir more cost-effective policies

- Dutch policies effective at promoting sustainapilit mobility, but at a very high cost in some case

- Astrong track record in waste management, with deallenges to transition to a circular economy

Green growth has been one of the priority themeth®Dutch Government. The government aims togtreen the
competitiveness of the Netherlands while redudnegturden on the environment en the dependenceaseit €énergy.
Combining the innovative strength of industriespiedge institutes and government is essentiattdieae this
ambition.

In 2015 the Dutch government sent its mid-term @atabn report on “"Green Growth™ to parliament, &slaw-up on
the 2013 policy paper. Consumer behaviour hadlmmis major changes, in spite of relatively higheswn
environmental impact. Progress was recorded howavenergy-efficiency, sustainable procurementiadldision
by private enterprise of social costs and returns.

Dutch Green Growth policy focuses on 8 areas: Gkmanergy, Water, Building, Food, Bio-based Ecopgimom
Waste to Resources and Mobility. It promotes treeafsd instruments to achieve green growth: snmeetal market
incentives, revision of laws and regulations, iretgy and the government acting as a network parfée
international approach and joint EU actions aremtsal to achieve the objectives and to secureel laternational
playing field

In September 2016 the Dutch government sentdgqgsal for “A Circular Economy in the Netherlang<2850™ to
parliament, followed in 2017 bv the "National Agment on

the Circular Economy” - a letter of intent to deyetransition agendas, together with undersignaigr enterprises,
trade unions, ngo’s, regional and local government.

Steps relating to greenhouse gas emissions froatiaviand marine bunker fuels

In accordance with Article 2.2 of the Kyoto Prothdbe Netherlands is still committed to achievantimitation or
reduction of greenhouse gas emissions not cordrbijethe Montreal Protocol from aviation and matineker fuels,
working through the International Civil Aviation @anisation (ICAO) and the International Maritimeg@nisation
(IMO) respectively.

ICAO

The Netherlands is fully committed to and invohmedhe challenges caused by climate change andrising
towards resource-efficient, competitive and sustalie aviation. A comprehensive approach is consitldre best
way to reduce aviation emissions, and a numbeolidypinitiatives related to sustainability andnatite change are
key in Dutch civil aviation policy. Measures apjpdyall of the four pillars of the so-called ‘4-gitl strategy’ for
sustainable aviation, comprising innovative techgg| Air Traffic Management (ATM) measures, markased
measures and the use of sustainable biofuels.

With respect to an international sector such ast@awi, the Netherlands prefers a global systenCfosreduction. At

the 39" ICAO Assemblee in 2016, the proposed Carbon O#fadtReduction System for International Aviation
(CORSIA) was adopted and agreed to be further dpeel for implementation aiming at a first phasetisig 1
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January 2021. At European level, the debate veilt siomewhere in 2018 about the way CORSIA will be
implemented in Europe.

The Netherlands has been involved in the developarahimplementation of various measures sucheagthETS
and Single European Sky in ATM.

EU ETS

The EU Environment Council decided to include agiain the EU ETS Directive (2008/101/EC) in Dec&mB008,
starting from 2012. All Dutch airlines complied tvithe directive and the associated obligations onitoring,
reporting and verification. In the light of the @déapments within ICAO regarding a global reductsystem, the EU
decided in 2013 to a temporary derogation fromBh& directive for aviation. This derogation medattall flights
between the EU and third countries would be temilgrexempt from compliance with the monitoringpogting and
verification obligations associated with the EU EFSr all intra-EU flights, the ETS applied unchedgThis
derogation is also known as ‘stop-the-clock’. I12@he EU decided on a continuation of the ‘stap¢tock’ policy
until 31 December 2023, so after the start of C@RShis will allow time for a follow-up decision atfe co-
existence of CORSIA and EU ETS for internationaaaon.

Air traffic management

The Netherlands is strongly committed to the ICA@inmental and sustainability goals for air ti@fhanagement.
For the larger part, this is organised in a jointdpean effort — the Single European Sky (SES)hi¢hwis expected
to have a potential reduction of @@missions of up to 10% by 2020. Examples of messur this project are the
simplification and optimisation of the airspace @mdcedures for its use. A strategy has been laiehdn the Dutch
Airspace Vision, accompanied by a performance-basgtyation roadmap and an aeronautical information
management roadmap. Implementation over the nexsyeill ensure an optimised flow of air traffichieh will
contribute to the internationally agreed sustailitglgoals.

The Netherlands is involved in the deployment ataimablebiofuelsfor aviation both at the European and national
level. Through initiatives of one of the national@arriers and relevant stakeholders (includingpdier, airport and
producer), the Netherlands aims to be at the fon¢ff the implementation of bio-kerosene. Witheegial elements
for a bio-kerosene infrastructure already in existe the Netherlands is working on a structuraplupy the further
development of a bio-kerosene market, making pisliate arrangements to secure its commitmentfiatode
involvement and has nationally implemented the Elddvable Energy Directive in such manner that ewiat
biofuels can contribute directly to the Renewahtergy Goals.

IMO

According to decisions of the Marine EnvironmertEection Committee (MEPC), the IMO focuses on depiglg
technical, operational and market-based measuresdacing CQ emissions from shipping. At its §2neeting, the
MEPC decided on the Energy Efficiency Design In(lekDI) for new ships and the Ship Energy Efficiency
Management Plan (SEEMP) for all ships, which walib force as of this year. For its deliberationgleese matters,
the Committee makes use of the Second IMO Studgld@ emissions from ships, which estimated emissabns
carbon dioxide (C¢) from international shipping based on activityadahd international fuel statistics. The resulting
consensus estimate for 2007 was that @@issions from international shipping amounts48 Biillion tonnes, or
2.7% of global C@emissions compared to the 1.8% estimate in th® B study. In the absence of future
regulations on C@emissions from ships, in the base scenario thesesm®ns were predicted to increase by a factor of
2.4 t0 3.0 by 2050. MEPC has agreed on a GHG Utatdy that will become available in 2014.

In June 2013, the European Commission presentedtagy for the inclusion in its climate policy measures to
reduce the maritime GHG emissions, consistingsiep-by-step approach that starts with a proposdhé
monitoring, reporting and verification (MRV) of nithme CO, emissions, followed by setting the emissions t&rge
and the development of market-based measuresirshstép, MRV, is under discussion between thentginber
states and the European Commission.

Nationally, the Netherlands is monitoring a voluptagreement between ship owners, ship operatadogistic
sector, hydraulic engineers, the shipbuilding itdusnd the Ministry of Infrastructure and the Eomment
concerning the reduction of GHG emissions by thatmee sector.

In 2016, the IMO approved a Data Collection Syste@S) for fuel consumption. Since then, it has béeveloping
a reduction strategy for GHG (GQof which the draft version is to be preparedpyil 2018 and the formal
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ratification will take place in 2023. Among othéirtgs, this strategy will comprise reduction tasggihd measures,
focusing on short-term measures for quick fixese $tnategy will conform to the principles definedle Paris
temperature goals of ‘'well below 2 degrees Celang"pursuing efforts for 1.5 degrees CelsiusaAasult, the
international shipping industry will be making angortant and measured contribution to combatingajlavarming.
The alignment process to integrate the MRV Requiatito the IMO system began last summer and alit
approximately two years.

4.3.15 Minimising adverse effects

The Kyoto Protocol and the Paris Agreement wereptat! in pursuit of the ultimate objective of then@ention, and
hence its full implementation by the Netherlandsisnded to contribute to preventing dangeroukrapbgenic
interference with the climate system. Ambitiousigaition goals are necessary to ascertain a futurallfcountries.

In striving to develop policies and measures tacedgreenhouse gas emissions, parties subscriliee Kyoto
Protocol and the Paris Agreement should implentesgd policies and measures in a way that miningegsdverse
effects, including the adverse effects of climdtiange, effects on international trade, and soeralironmental and
economic impacts on other parties, especially twelbping country parties identified in articlepéragraphs 8 and 9
of the Convention.

Adverse impacts on developing countries are rediidbd global temperature increase is limited wegrees
Celsius, if dependence on fossil fuels decreasekif @leveloped parties are able to develop lovb@a energy
systems and reduce fossil fuel consumption. Furtbeg, developing countries, especially the poaaedtmost
vulnerable, need assistance to realize a low-caglegrlopment path and to adapt to unavoidable tfimiaange.

The Netherlands has decided to integrate developamehclimate action budgets, policies and acésifor
maximum impact and best results, especially fopih@rest and most vulnerable. Committed to suppprti
developing countries in their climate action, wedénheen scaling up our climate finance. While publimate
finance amounted in 2013 to EUR 286 million, italeed EUR 395 million in 2014, EUR 416 million inZ®and
EUR 472 million in 2016. In addition, in 2015 tNetherlands mobilised EUR 73 million private finario 2015 and
EUR 171 million in 2016. We have provided supportrultilateral climate funds such as the Least Dpex
Countries Fund, the Green Climate Fund, the GERlm&caling up Renewable Energy Program of thegesjic
Climate Fund, one of the Climate Investment Fukdsthermore, we focus our support on access tovanie
energy, halting deforestation, climate-smart adiuca, integrated water resource management anprdwesion of
climate resilient water and sanitation (WASH) seegi. Disaster risk reduction is an integral padwfintegrated
water resource management programmes and furthemaceives support through Partners for ResilieGeader is
an important cross-cutting issue, as climate agionost effective when it builds on the capacitéboth genders
and addresses both their needs and vulnerabil@tegpter 7 of this report contains more detaildédrimation.

To promote Policy Coherence for Development, ththdigands has adopted an Action Plan. One of asS@reas is
climate change. In addition to integrating climaétion into development cooperation, and increasupport for
climate change adaptation and mitigation in devieppountries, we have taken a number of otheoastiWe no
longer provide public support, including exportdits, to coal-fired power plants. In the InternaabFinancial
Institutions we advocate more investments in refdsvanergy and support investments in fossil foelg in
exceptional circumstances where no realistic alitras are available. In climate funds such asareen Climate
Fund and the Climate Investment Funds we seekdorerthat funding benefits the poor. To halt deftaton in
highly relevant supply chains such as timber, say@alm oil, the Netherlands has initiated and mizth the
Amsterdam Declarations. The two Declaratimre on stopping deforestation and one on sustainahin oitwere
launched on December 7th 2015 with the intentioacbfieving fully sustainable and deforestation-figeo-
commodity supply chains in Europe by 2020. To dateddition to the Netherlands, Denmark, Germatogrway,
the United Kingdom and France have signed. Thedbaitbns are intended to stimulate private seaoritment
and progress on agricultural commodities associattddeforestation (such as palm oil, soy and eddor which
Europe has a significant market share. By expanaiaket demand for sustainable commodities in itp@asory
European countries, the Declarations aim to ingatisustainable production in producer countries.

The Netherlands also strives to accelerate thsitran to renewable energy worldwide. The Netheattais
founding member of the International Renewable gné&gency (IRENA), an intergovernmental
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organization that supports countries in their titams to a sustainable energy future. Through thergy
Sector Management Assistance Program (ESMAP) oitbedd Bank and the Friends of Fossil Fuel

subsidy reform, the Netherlands supports counfnesstly) in the MENA region to reform fossil fuel

subsidies while maintaining social safety nets.

In the COPs, important focus areas for the Nethddare attention for adaptation action, the insmsignt of non-
state actors in climate action, transparency andegeequality.

The flexible mechanisms under the Protocol — (1)sSions Trading (i.e. the European Union Emissibrasling
Scheme EU ETS), (2) Joint Implementation and (8a@IDevelopment — are all tools incorporated inéoRrotocol
in order to share efforts aimed at reducing greasb@ases, ensuring that investments are made thigemoney has
optimal greenhouse gas reducing effects, and theigrieg a minimum impact on the world economy. The
Netherlands has made use of each of the flexibEhemesms, as was explained earlier in this chdpter 4.3.4). It
has also signed MoUs regarding CDM projects witlres# countries worldwide. The Netherlands is supipg the
World Bank’s “Partnership for Market Readiness” jethwill help countries use the carbon market. PR will
promote new market instruments as well as adjudsr@rexpansion of the CDM.

To buy carbon credits under the Clean Developmestthdnism, the Dutch Ministry of Infrastructure spé€nl51
million between 2005 and 2008 and for the period2pR012 € 132,6 million. The Ministry of Economidfairs
purchased carbon credits under Joint Implementdiofi 53,4 million between 2005 and 2008 and ler period
2009-2012 € 109,1 million.

In total, the Netherlands contracted 33.2 millionrtes of carbon credits from CDM-projects, 17.liariltonnes
from Jl-projects, 3 million tonnes of carbon crediom Latvia (Green Investment Scheme) and 2.Ramitonnes
from participation in Carbon Funds (PCF) in orderdalise its obligations under the Kyoto Protocol.

Monitoring Policies and Measures

All activities that support climate action in desging countries are monitored on an ongoing basaugh the
financial and progress reports submitted by thdempnting agencies. In many cases, activities akiated mid-
term and after completion. This helps to rediretivisies when needed. Furthermore, the Policy Bwaluations
Department of the Ministry of Foreign Affairs reguly carries out thematic impact evaluations anlicpoeviews.
An example is the evaluation of the Dutch contiitruto renewable energy and development over tHeg2004-
2014** Lessons learned from evaluations help to imppmlieies and their operationalisation.

The Ministry of Foreign Affairs reports on an anhbasis to Parliament on the climate finance thatNetherlands
provides to developing countries and on the resiltevelopment cooperation, including climate @etiParliament
also receives an annual report on the Policy Caloeréor Development efforts of the Netherlands.

Information on Dutch development and climate atésiis furthermore made transparent through ttexriational
Aid Transparency Initiative (IATI).

Minimising adverse effects regarding biofuels prccn

All biofuels on the market in Europe and the Ndtmats must be in compliance with the sustainabdlitieria laid
down by the Renewable Energy Directive (2009/28/EBly if the biofuels are sustainable, they atevatd to be
used for fulfilling the blending target. Complianeéh these criteria must be demonstrated throughad the
adopted certification systems. These certificatigstems are controlled by an independent auditidfliels
produced in the Netherlands fulfil these requiretsen

4.4 (C) Policies and measures no longer in place

The following policies have been repealed or hay®red since the Second Biennial Report and tRéhSi

Netherlands National Communication:

* The MEP and earlier SDE schemes have been repbgcde more cost-effective SDE+ scheme. Theretdre s
payments taking place for projects with an MEPaotier SDE grant, as subsidies in the SDE typically for 12

114 https://erbs.nl/wp-content/uploads/Renewable-en@ujicy-review-on-the-Dutch-contribution-to-reneviedenergy-and-development-2004-2014-Summary-
report.pdf
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to 15 years. Support for CHP under the SDE/SDEemsehwas repealed in 2010, as the government prefers
generic measures over the financial or fiscal favmguof specific — mature — technologies such a®CH

* The Benchmarking Covenant has been replaced bwd oeg-Term Agreement on energy efficiency for ETS
companies (LEE Covenant, see Section 4.3.4).

All these changes have been further explaineddrpthvious sections.
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5 PROJECTIONS AND THE TOTAL EFFECTS OF POLICIES AND M EASURES

5.1 Introduction

The previous National Communications'{8described the projections made in 2012, also krasvie
Geactualiseerde Referentieraming (Verdonk and Wet26812)'°. The projections in this National Communications
7, as well as those in the Third Biennial Repagtlzased on the report “National Energy OutlookZ2Zqd$choots and
Hammingh, 2017) .

Section 5.2 presents the main results for greemhgases for the years 2020 and 2030. Emissionqgpiaje for air
pollutants are described in Section 5.3, while i8aci.4 is dedicated to the aggregate results lmmdncertainty and
sensitivity analyses. The methodologies and assangunderlying the projections are described imamtetail
within Section 5.5.

5.2 (A) Projections

Scenario used and major changes relative to theipos previous National Communications

The projections described in this chapter are basdtie National Energy Outlook 2017 (NEV 2017)jckh
describes the most plausible developments baséteavailable information about prices, marketshi®logy and
policies. Compared to the ‘Geactualiseerde Refenamiing 2012’ that was used in the previous Nation
Communications, the present scenarios have takematount, for example, the policies and measuirése Energy
Agreement for Sustainable Growth of 2013 regaréingrgy policies up to the 2020-2023 period (SER
Energieakkoord) and the implementation of the 20@BC Guidelines (e.g. GWPs according to AR4). TE&8/N017
has incorporated new insights into economic andodgaphic developments, sectoral developments,| fiosdi
prices, and CO2 prices and policies. New insightis @xogenous modelling assumptions were takeraicttount up
to May 2017, using official national statistics rigdrom Statistics Netherlands (CB%)and the Pollutant Release
and Transfer Register of RIVM where available. This approach means that theyssefor most modelling
parameters is 2015 or where possible 2016. Dagaesnhouse gas emissions are in line with 2006 1@@xlines.
Assumptions on policies are also taken into accaprib May 2017. New insights after May 2017, sashecent
policy developments and statistics, have been epdahere relevant up to August 2017 but have nen be
incorporated in the modelling. Statistics of gremude gas emissions for the year 2016 are stilligional. The
National Energy Outlook now also projects the emistevels of greenhouse gases up to 2035 (inst£2d30).
Emission levels of air pollutants were an integait of the National Energy Outlook 2015. In the\NED17,
however, air pollutants were not included. An updatthe emission levels of air pollutants in tHEVM\2015
scenarios has been published in a separate rgptire INetherlands Environmental Assessment AgeRBy
Where relevant, the results of this update arautted in the present NC7

1119

In the NEV, an uncertainty analysis is included thlies into account uncertainties concerning econo
development as well as energy and CO2 prices diigso Uncertainties with regard to weather infloes are not
included.

The projections distinguish two different policyriaats which are based on the underlying princigie®utch and
European policy, including the measures from thergyn Agreement (see section 4.3.2). They also conteasures
made binding by market participants, public orgaimisms and other government bodies on or beforey 2015.

Variant “With Existing Measures” (WEM)
This variant encompasses currently implementedsaiogted policies and measures as from 1 May 20itludes
measures that are sufficiently concrete and haga beade binding, such as the European Emissiomingr&ystem

115 NC-5

116 www.ecn.nl/docsl/library/report/2012/e12039.pdf

17 hitps://www.cbs.nl/en-gb

M8 hitp://lemissieregistratie.nl/erpubliek/bumper.epxas

119 http://www. pbl.nl/sites/default/files/cms/publicesipbl-2017-emissieramingen-luchtverontreinigertdéfen-nederland-rapportage-2017-2946 .pdf
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(ETS), subsidies for renewable energy, the abalitibthe milk quota and the concrete and bindingsuees of the
Energy Agreement.

Variant “With Additional Measures” (WAM)

In addition to all measures from the WEM variahis tvariant also encompasses planned policies aadunes which
have been published but not yet officially implensehby May 2017. Nevertheless, they were speaifaugh to
incorporate in the calculations; for example, thedpean C@norms for cars as from 2025, stringent energy
performance requirements for existing offices draintensification of several measures in the BnAgreement. A
complete list of policies and measures that areidez in the projections, either as implementedsoplanned, is
published separately from the NEV 2017 reportftékl

A variant “Without Measures” is not included in thejections, because climate and energy police® lalready
been implemented in the Netherlands from the 890s onwards. Since then, policies have been r@tgab(such
as subsidy schemes for sustainable energy produatio energy efficiency policies), discontinuedctsas the
Benchmarking Covenant) or newly created, both natlg (such as the Energy Agreement agreed in 201.8% a
result of European policies (such as ETS and Eaguleand their revisions. Many policies are crosstgral, but
each sector also has its specific policies. Thigasbn has resulted in a complex framework ofges and measures,
making the construction of a variant “Without Mei&si (for instance, no new policies after 2000)aifficult as
well as a highly theoretical and unrealistic.

The impact of (groups of) PAM’s on the reductiorgoéenhouse gases are established using a refecenegio that
assumes no policy changes after 2012 (see secfidrfeg¥ more details). This section presents thegirated
projection results for the variants “With ExistiMeasures” and “With Additional Measures”.

5.3 Projection results

5.3.1 General trends

National greenhouse gas emissions have fallen 4666

The total greenhouse gas emissions fell by 11%d®vi990 and 2016, from 219 to 197 Mton of,@Quivalents

(see Figure 5.1). This decrease has been achieaiatlyrthrough a sharp fall in non-GQreenhouse gas emissions
after 1995 due to reduction measures taken (theB'Ritogramme, see Chapter 4). €€nissions increased after
1990 but peaked in 2010 at 183 Mton. In the yefties 2010, CQ emissions decreased mainly due to lower
emissions from the industry and from buildingshaiigh they tend to fluctuate from year to yeart(paue to colder
and milder winters as well as varying economicvéiotis). In 2016, C@emissions were 3% higher than in 1990 and 1
Mton higher than in 2015. It is expected, howetteaif the structural trend of future €@missions will fall as a result

of the trend towards decarbonisation of the ensygyem.

National greenhouse gas emissions will continultauntil 2020

Based on existing policy (the “With Existing Meassit or WEM variant), greenhouse gas emissions)geated to
fall to 171 Mton Mton of CQequivalents by 2020, with an uncertainty rang@68—181 Mton C@eq. This figure is
a decrease of almost 23% from 1990 levels (seaé¢gd).

When the intended policy is taken into account {tN@éh Additional Measures” or WAM variant), emissis will fall
to 170 Mton of CQequivalents by 2020. This figure is a decreasearke than 23% from 1990 levels. There is a
higher proportion of renewable energy in this polrariant and more energy savings in buildings. elesv, the
reduction by 2020 in the WAM variant is almost 2&édw the level of reduction imposed by the courtgtee Dutch
State (which is 25% below 1990 levefs)

Nevertheless, with the projected emissions for 262ibth the WEM and the WAM variant, the Nethedsnvould
comfortably meet its 2020 European target for redugreenhouse gases.

120 hitp://www. pbl.nl/sites/default/files/cms/data/@M 7-nationale-energieverkenning-2017-overzicht%Rtsvarianten.ods
21 The legal process is not yet finalised; bps://www.rijksoverheid.nl/onderwerpen/klimaatedering/klimaatrechtszaak
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In the European context, the Netherlands only hzatianal emissions target for greenhouse gasésithaot
regulated by the European Emissions Trading Sygir; see Chapter 3). This target relates to cuimelénon-
ETS) emissions in the period 2013-2020 and ists#2Mton CQ equivalents. Annual non-ETS emissions will
decrease in the variant “With Existing Measures’EV) as well as in the variant “With Additional Meass”

(WAM) from 109 Mton CQequivalents in 2013 to 100 Mton in 2020 (see Figu®). Compared to the target of 921
Mton CG; equivalents allowed for cumulative emissionss ixpected that actual emissions will amount to M8
CO, eq (with existing and additional measures) or Bidn CO, eq (with existing measures only). These levels are
decreasing due to lower emissions from buildingstzorticulture (less use of gas), lower fuel congtiom by
transport and further decreases in nony€Rissions (such as from landfills). As a resuk, Wetherlands will meet
this target by a comfortable margin. In June 2@i& government announced that any surpluses of &Ml be
cancelled and will consequently not be carried ¢oehe period after 2020.

In the same period (2013-2020), the emissions UBJdETS will decrease from 87 Mton in 2013 to 76®Nby
2020 (both the WEM and the WAM variant) due tofidéng consumption of coal and gas in the eneeptar and
the industry.

Emissions of greenhouse gases are projected tedserfurther after 2020

If the WEM variant is followed, the emissions oégnhouse gases will further decrease to 156 Mt@Opf
equivalents by 2030. This figure is almost 30% Iothan in 1990. Emissions in both ETS and non-Ed@&ass will
decline. In ETS sectors, this decrease is maingytduhe falling consumption of coal and gas a$ agthe increasing
production of power and heat using renewable endémngyon-ETS sectors, the decrease in emissiongleat2020
and 2030 will mainly be due to the decline of egergnsumption in buildings and greenhouse hortcaltNon-ETS
emissions from vehicles and industrial sectorseapected to remain more or less stable, whereassems of non-
CO, greenhouse gases will also decrease further.

The WAM variant will lead to a slightly lower engrgonsumption in the built environment and in tgzors. As a

result of this scenario, greenhouse gas emissidhfalivby an additional 2.5 Mton to 154 Mton G@quivalents.
This figure is almost 31% lower than in 1990.

GHG emissions Mton CO2 eq

990 1995 2000 2005 2010 2015 2020 2025 2030

No-CO, emissions other sectors CO, enussions transport
[No-CO; emissions agriculture (excl. CHP) » CO:enussions agriculture
, CO; emissions built environment , CO: enussions industry and
energy conversion sector
-- Total

Figure 5.1: Historical emissions and projectionsgieenhouse gases per gas, 1990-2030, in MtoreGO
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Figure 5.2: Historical emissions and projection®di{&€TS/non-ETS), 1990-2030, in Mton Géq

5.3.2 Energy and industry (GO

CO, emissions from energy and the industry encompasssens from power and heat production by thetyi&ind
industrial sectors as well as from industrial noiergy processes. By contrast, {gnissions from buildings and
horticulture are excluded and described in theé@estbelow. The emissions from this energy and strgusector are
largely covered by the European Emission TradingteSy (for more than 90%). Important measures fesdlsectors
are the Sustainable Energy Production Subsidy Sehdéma 2013 Energy Agreement (which included thsuwle of
coal-fired power plants), Long-Term Agreements oeigy Efficiency (LTA and /LEE) and the Energy Istment
Allowance scheme (EIA).

Emissions from energy and the industry increasem £8 Mton in 2000 to 101 Mton in 2016 (accordiag t
provisional data). This growth is mainly due to elepments in the energy sector, where the useadffaopower
production has been increasing. However, this igsiexpected to fall again due to the closureoaf-lired power
plants in the coming years and the increase of ppvaeluction from renewable sources (see figura &r#l figure
5.3b). In addition, the capacity to interconnedhwieighbouring countries (such as Germany) isia&ing, which
improves the exchange of renewable power betweentiges. This development also contributes to aced need
for conventional power production. After 2023, tetherlands is expected to become a net exporteofricity. By
2025, more than half of the power production iseet@d to come from renewable sources. This figuag imcrease
to two thirds by 2030, evn though it is assumed tisenew SDE+ subsidies will be granted in futumethe co-
combustion of biomass in power plants. £&issions from power production are expectedltdréan 69 Mton CQ
in 2016 to 51 Mton Ceby 2020 (both WEM and WAM). Due to the increasmmgduction of renewable energy, most
notably from wind and solar, emissions are expetatecline further to 43 Mton Gy 2030 (both WEM and
WAM).
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Figure 5.3a and figure 5.3b: Historical and pragegpower production by energy source (NEV 2017002030, in TWh

The energy demand from industrial sectors decrestsagly after 2008 due to the economic crisisrar returned
to that level. It is expected that the demand mdlease slightly from 1,088 PJ in 2016 to 1,098WHM) or 1,091
PJ (WAM) by 202€7% This slight increase is the result of economimgh balanced by improvements in energy
efficiency. In the WAM scenario, additional enegvings are expected as the result of the inteasifin of the
Energy Agreement. On the one hand, the producfipower and heat by industrial CHP has been dexjisince
2010 and is expected to decline further due toafitpble market circumstances. On the other hareluse of

22 These figures include the final energy demangbtaver, heat and raw materials.
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biomass for heat and steam production is increagisg consequence of these developments,e@issions from
the industry are expected to remain stable at a8dirMton CQ (both WEM and WAM) in the coming decade.

Combined C@emissions from the energy and industry sectorggpected to decline to 82 Mton (WEM) or 81 Mton
(WAM) by 2020 (see Figure 5.4), decreasing furtieer4 Mton CQ by 2030.

120,0
WEM  WAM

100,0 —

80,0 -

Non-ETS
60,0 -
WETS

M Total
40,0 -

20,0 -

0,0 -
1990 1995 2000 2005 2010 2015 2016 2020 2030 2020 2030

Figure 5.4: Historical emissions and projections@®, from energy and industry, 1990-2030, in Mton

5.3.3 Built environment (C9

The CQ emissions from the built environment encompas®thissions from dwellings and utility buildingsthre
services sector (such as offices, schools, anahsbut exclude emissions from buildings in indwdtaind agricultural
sectors (which are accounted for in those sect@i@) emissions arise from the use of natural gas fatigheating,
cooking and tap water. The G@missions in the built environment decreased 28mviton CQ in 1990 to 24.5
Mton CG; in 2016, despite a 13% increase in the numbeowo$éholds during the period 2000-2016 and a 25%
increase in the floor area of utility buildings.i§kdevelopment is the result of increased insulatireasures and the
growing use of highly efficient boilers. It is exqgted that C@emissions will decrease further as a result ofinieg
gas use in the coming decade. With existing meastire CQ emissions are projected to be around 22 Mtor iBO
2020 and 19 Mton C£n 2030 (see Figure 5.5). With additional measuites projected emissions are roughly 1
Mton CG; lower. The developments for dwellings and utibtyildings are described below.
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Figure 5.5: Historical emissions and projections@®, from buildings, 2000-2030, in Mton GO

Homes

The average gas consumption per house fitted wishcgntral heating fell from approximately 2,150

Nm?in 1995 to approximately 1,300 Nim 2015 due to energy-saving measures in existimgnew homes. It is
expected that this figure will fall to 1,150 Nimy 2020 and to 1,050 Ntby 2030, even though the number of
households will be growing by 8% between 2016 &2D2The current requirements for an energy pedioca
certificate (EPC) for new homes and the currentiireqnents for energy efficiency in domestic apptesiand
lighting under the EU Ecodesign Directive are ided in the WEM variant. This situation results ewnhomes that
are nearly energy neutral from 2020 onwards. Socisds use virtually no natural gas. Account haslaen taken of
measures from the Energy Agreement, such as taegaments aimed at domestic consumers and theatgmoof
social dwellings. This development will reduce esiwas in homes from 17 Mton in 2015 to a projedt&dvton in
2020 and to 13 Mton in 2030.
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In addition, the intended policy (WAM variant) alkes account of the new covenant to stimulateggreavings by
households and of the additional agreements wétsdizial housing sector to realise an average yitedogl B for
social dwellings. These measures will reduce eonssby an additional 1 Mton GO

Services

While the building stock in the services sector@tdoubled between 1980 and 2010, there has beankad
decrease in new building after 2010 as a resuli@Economic recession creating a surplus of offia retail
premises. That situation has been a temporary slewgdas floor area is increasing again, albeitlat\er pace. This
development is related to expected demographidstean ageing population, a smaller populationrofgssionals
and fewer students in education. Trends such aseosthopping, new working methods (“Het Nieuwe Ve and
senior citizens staying in their own homes for lengre also playing a role in the decreasing needdace. Vacancy
levels remain relatively high despite the economaaovery. At the beginning of 2015, over 17% ofadfspace and
over 9% of retail space was empty. A part of thiphis comprises readily marketable offices. Anoftet consists
of buildings that have fallen into disuse due tealbscence or that are situated in areas with pro@pects
(contracting regions).

Since 2010, emissions in the services sector habdised at around 8 Mton (2015 level). In thevims sector, the
current requirements for energy performance in baildings, the current requirements for energy aomgion under
the EU Ecodesign Directive, the subsidies for reat#esenergy (ISDE, sports facilities) and a strictntrol of
energy requirements under the Environmental Prioteétct are included in the WEM variant. This sét o
requirements will reduce emissions to a projectéttah in 2020 and to 6 Mton in 2030.

The WAM scenario includes a stricter control of @mergy-saving requirements from the Environmental
Management Act for all branches and a minimuma@nkabel C for existing offices by 2023. In additjdhe energy
performance of new buildings is required to be ainemergy neutral (for normal buildings by the en@020, for the
central government by the end of 2018). This dgumknt will reduce emissions to a projected 7 Mto2020 and to
5 Mton in 2030.

5.34 Transport (CO

Between 2000 and 2010, emissions from traffic aaasport in the Netherlands rose from 37 Mton td/i3é&n CQ.
This increase was mainly due to the growth inicadh the roads. Goods transport and its assoceatgskions
decreased in 2009 and 2010 due to the economissiece Following an increase in 2011, emissiorisafgin in

2012, 2013 and 2014, partly due to weaker growthaiffic, a more economical vehicle fleet underitifuence of

the European standards for £&hd tax incentives to boost fuel economy in velsicln recent years, emissions have
remained more or less stable due to economic growth

In 2012, the maximum speed limit on motorways veased from 100 km/h or 120 km/h to 130 km/h on ¢éhos
stretches where this increase was deemed acceptdblens of safety, noise, nature and air qualit$30 km/h is not
possible the whole day, a dynamic speed limit &gl part of the day. Based on an ex-ante assegshis
expected that this action leads to an annual isergaCQ emissions of about 0.4 Mt

It is expected that the demand for transport (o lgpods and persons) continues to increase auith oé further
economic growth. In the WEM variant, although eyergnsumption in the sector would be stable uG®
emissions are projected to fall further to 33 Mitwi2020 due to a growing share of biofuels andnaneiase of electric
or semi-electric vehicles. By 2030, the emissiaespaojected to have increased slightly to 35 Miera result of the
increasing demand for transport (of both goodsperdons).

In the WAM scenario, the decrease in&issions is relative to energy consumption, afser 2020. This fact is
mainly due to a higher share of electric passewngiicles that is driven by European £80andards and fiscal
policies. In public transport, the share of elechuses is also expected to increase from 202%5odine ambition of
governments to deploy new buses in public trandpatthave zero emissions. In the WAM variant, sroiss are
projected to fall to 32 Mton in 2020 and remairbitaafterwards.

123 hitps://zoek.officielebekendmakingen.nl/blg-142 phs.
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Figure 5.6: Historical emissions and projections@G®2 from transport, 1990-2030, in Mton

5.35 Agriculture (CQ)

In terms of energy consumption, the agriculturat@ecan be divided into two parts: greenhousei¢wttire and
other agriculture, with the latter covering aratalaming and intensive livestock farming. The mdjodf energy
consumption in agriculture is caused by greenhbostculture, mainly for heating greenhouses anmdifiinting, to
grow and develop plants.

Since 2010, the area being cultivated under glasdben decreasing. In 2016, the area was 12%hks& 2000.
The number of companies involved fell by 65% int fperiod due to an increase in scale and clusteGigen the
improved economic circumstances, it is expectetittieadecline in the area being cultivated undasghas ended.
The uncertainties about this development are satigkahowever. It is assumed that the area witlag stable after
2020 at around 9,390 ha (1% above 2016). Dedpitecicent decrease in the area being cultivateergtdss, the
total production in greenhouse horticulture corgiito increase due to intensification and optirosatf cultivation.
The shift over the last few years from the culiwatof cut flowers and flowering plants in greenbkesi to vegetables
is also expected to continue in future.

In line with the area, the total energy consumphias been falling since 2010. In 2015, the eneoggemption level
was 17% below 2010 levels. For the coming yeasspall increase in consumption is expected as dt iefsa small
increase in area. However, as the area will rersiaible after 2020, energy consumption is expectéalltfurther due
to improved energy efficiency and innovative gremrges. By 2020, consumption will be about 27% bel6dh0
levels and continue to fall to more than 50% by®03

Combined heat and power systems (CHP) and boilererttly provide the largest part of the neceskagt; the CQ
released by burning natural gas can then be uséidpsupplementation in greenhouses. However, the uSélB is
declining due to unfavourable market conditionglihgas prices relative to electricity prices), whace not expected
to change in the near future. The installed capati2015 was 3,000 MW, which is expected to dectim 1,000 MW
by 2030. In recent years, the production of renésvabergy using biomass boilers and geothermatssuras
increased to 8% in 2015. It is expected that thises will increase further to 12% by 2020 and taentbhan 25% by
2030.

CO, emissions in agriculture have been falling fromadt 9 Mton in 2010 to 7.3 Mton in 2015, followitiee trends
of declining cultivation area and energy consumptifter a short increase to around 8 Mton in 2848 2017,
emissions in both policy variants (WEM and WAM) asgected to fall to 6.6 Mton by 2020 and to 4.%iMby
2030.
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Figure 5.7: Historical emissions and projections@®, from agriculture, 1990-2030, in Mton

5.3.6  Agriculture (non-CO2)

Non-CG emissions from agriculture come from the followsaurces:
» methane (Clk) emissions from enteric fermentation and manureagament;
* nitrous oxide (MO) emissions from manure management as well astdinal indirect emissions from
agricultural soils.

The developments and expected trends for methahgeitious oxide are set out below.

Methane emissions

Methane emissions from agriculture fell by apprcadety 21% between 1990 and 2005, from 15 Mton tMich of

CQO, equivalents. After 2005, these emissions rosenagal3 Mton of CQequivalents in 2016. This increase was due
to a growth in milk production of around 25% corgahto 2015 as a consequence of the abolition &f euibtas.
Though most of this increase was achieved by isangahe milk production per cow, the number ofglabws also
increased by almost 5%. The number of dairy covilsfali to 2015 levels again due to new policieg@duced in

2017, which were established after European phosgitaduction levels were exceeded. As a resulbsomes were
implemented in 2017 to reduce phosphate produatioopmpassing the stimulation of low-phosphate do@ahd the
reduction in the number of dairy cows. From 201&anms, a quota system for phosphate productionbeill
introduced.

The fermentation of manure (with or without co-dud®s such as maize) for biogas production redecessions
from manure storage, as the manure is stored$bos period and produces biogas which can be tosgenerate
heat and/or electricity. Current levels of fermemeanure are around 2,5%. Under the SDE+ Sustaiaidrgy
Production Subsidy Scheme, it is expected thaffitpise will increase to around 8% by 2025. Howevecent
insights into methane leakage have led to high¢hame emissions, especially for co-fermentatiotaitaions.

Methane emissions from agriculture are expectednain at the 2016 levels after 2020. The emisdimn2030 are
estimated at 13 Mton in both policy variants (WEMIAVAM).

Nitrous oxide emissions

In 1990, agricultural emissions amounted to 10.&rivif CQ equivalents in the form of nitrous oxide. By 201ttt
figure had fallen to 6.1 Mton of G@quivalents. This decrease was mainly achieveaigir the reduced use of
artificial fertiliser under the influence of the mae policy and because fewer dairy cattle wergiggaoutdoors.
Emissions will stabilise at 5.7 Mton of G@quivalents by 2020. After that time, a small i&aun to 5.6 Mton of CQ
equivalents in 2030 is expected as a result oftadudecrease in outdoor grazing. These figurpl/dp both
variants.
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Figure 5.8 Historical emissions and projections@ét; and NO from agriculture, 1990-2030, in Mton ¢€éq

5.3.7 Non-CO2 (other sectors)

General matters

Since 1990, there has been a substantial decreasaigsions of non-CQreenhouse gases within the other sectors,
from 33.3 Mton-CQeq in 1990 to 26.6 Mton-C{&q in 2000 and to 10.8 Mton-G@q s in 2015. These emissions
will decrease further between 2013 and 2030, lmutdte will be lower, as the potential to reducéssians quickly is
declining. The projected emissions in 2020 and Z080unt to 9.4 Mton-C£eq and 6.9 Mton-Ceq respectively
under the existing policy (WEM), or to 9.4 Mton-£€g and 6.8 Mton-eq Mton-G@q under the intended policy
(WAM). The difference between the WEM and the WARfFant is the methane emissions from combined dnat
power plants (CHPSs) in horticulture, which arelslig higher in WEM. There is no difference betwdba two

policies with respect to the other sources. Thtital developments and estimated future trendghi® most
important sources are set out below.

Methane from waste disposal

Methane emissions from waste disposal (such adillssites) fell substantially in the past, from.Z3Mton-CQ eq in
1990 to 2.9 Mton-C@eq in 2015. The expectation is that these emissiolh continue to fall to 1.1 Mton-C£eq in
2030. This decrease is due to reducing emissions fandfills, less waste being landfilled and alitecin the
biogenic fraction of landfilled waste.

Methane emissions from combined heat and powetp(&HPS)

A marked increase in the use of CHPs in greenhbog&ulture since 2005 has caused a rise in metkarissions
from 0.4 Mton-CQ eq in 2005 to 1.3 Mton-CCeq in 2010. Since then, emissions have been degliue to the

lower utilisation of CHPs in greenhouse horticudtut is expected that emissions decline to 0.8nME®, eq by

2020 and to 0.5 Mton-C(eq by 2030 (WEM). In the WAM variant, methane eigas from CHP are expected to be
slightly lower by 2030 (less than 0.1 Mton-C€Yy ).

Nitrous oxide emissions from the industry

Nitrous oxide emissions from the industry are cdusethe production of caprolactam (0.9 Mton-(g in 2015)

and nitric acid (0.4 Mton-Cg£eq in 2015). The latter emissions have been galince 2008 under the EU Emissions
Trading System (EU ETS). Measures to reduce enmnissi@re taken at nitric acid factories in 2007 sTgolicy
achieved a reduction of 5 Mton-G@qg over 2008 as compared to 2006. Since the ptiodunf caprolactam and

nitric acid is expected to increase slightly in gegiod 2013—-2030 and no further reduction measanesanticipated,
there will be a small growth in nitrous oxide ernass from the industry to 1.4 Mton-G@q in 2030.

106



Emissions of F-gases

F-gases are produced as a by-product of a numbedwadtrial production processes, especially thoelpction of
HCFC-22 (emission of HFC-23) and primary aluminipraduction (emission of PFCs).

These gases are also released during the usesefgbbstances. Their main uses include HFCs égerefints, PFCs
in the semiconductor industry ande3ifr the power current industry.

Emissions of F-gases increased between 1990 ar@(fi®tn 8.5 Mton-CQ@eq to 14.0 Mton-C@eq ), but have
sharply decreased to levels below 3 Mton,@@ since 2003 (except in 2010, when emissions &dr&ton-CQ eq .
This development was mainly due to measures takdaruhe Reduction Programme for non @&@eenhouse Gases
(ROB), which resulted in significant emission retilmes from production processes. Emissions fromugeeof F-
gases, however, increased between 1990 and 20h3fbto 2.4 Mton-C@eq. This increase is mainly due to a large
growth in the use of HFCs due to the phasing owizohe-depleting substances (especially HCFCsg gi@65.

The total emissions (from use and processing) gases are expected to fall to 2.2 Mton,@@ in 2020 and to 1.0
Mton-CQ, eq in 2030. This decrease is mainly due to lowdissions from the use of HFCs. Following the new EU
Regulation that came into effect on 1 January 261buse of HFCs (calculated Mton-£€¥ ) must be reduced by
79% between 2015 and 2030. The effect of this edigul will be to cut emissions due to the use oCdfrom 2.2
Mton-CQ, eq in 2015 to 1.6 Mton-CL{eq by 2020 and to 0.5 Mton-G@qg by 2030.

Total F-gas emissions from the use of F-gasesdeilease from 2.4 Mton-G@q in 2015 to 1.9 Mton-CCeq by
2020 and 0.7 Mton-C£eq of CQ-equivalents by 2030.

Total F-gas emissions from production process@920 and 2030 are expected to remain at arounévbeof 0.3
Mton-CGQ, eq .
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Figure 5.9: Historical emissions and projectionsrfon-CQ from other sectors, 1990-2030, in Mton £€xq

5.3.8 LULUCF

In the Netherlands, the historical net £gmissions from LULUCF are around 6 Mton-eq. Thémaanission sources
are grasslands (on peatland), croplands and sditeibuilt environment. Forests are a net sink©®f. The emissions
from grassland are declining as a result of itsreosion into cropland as well as the establishroénew
infrastructure and buildings, which both resulainet release of Gdrom the soil. Since 2005, more €3 captured
by forests due to the growth of existing forestd tre creation of new forests.

It is projected that net G@missions from LULUCF will increase to nearly 848n-eq in 2030, assuming no new
policies. The expectation is that the rate of cotivg grassland into buildings will slow as newltdirigs are
increasingly built within the existing built envimment. Management practices of grass- and croplemdssumed to
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remain unchanged, which results in more or leddesimissions. Forests, however, are expectedkéoua less CQ
as they grow older, resulting in slightly increasédl UCF emissions over the coming decade.

The historical emissions and projections from LULFJGave been incorporated into the National Energtc®k for
the first time in 2017. For the collection and bsslment of the historical emissions, the undedymethodology
complies with 2006 IPCC guidelines and is describettie methodology report of the National Systém

LULUCF enussions

Mton CO»
= Total LULUCF — Wetlands
Grassland Other land
Cropland Harvested wood products
Settlements = Forest land

Figure 5.10: Historical emissions and projectiaosf LULUCF, 1990-2030, in Mton-eq GO

5.3.9 International bunkers

Although energy consumption (and the related @@issions) from international transport over wal@es not count
as domestic consumption, it is treated as a foraxpbrt not attributed to the Netherlands for pojicirposes
regarding energy and GOlrhe CQemissiondrom international aircraft are not attributed be tNetherlands either,
but they do count towards the target for the tgtaks end consumption of renewable energy fronRéreewable
Energy Directive (RED). A great deal of bunker figesold for international shipping and aviatiortlie Netherlands
and Europe.

In 2015, the C@emissions from international bunkers amounted tM&sh in total, of which around 40 Mton-eq for
navigation and 11 Mton-eq for aviation. As a rediié bunker emissions exceeded the emissionsdommestic
transport. In both the WEM and the WAM variant, tb&al emissions from international bunkers areeetgd to grow
to 55 Mton-eq in 2020 and 58 Mton-eq in 2030 asresequence of the estimated growth in transpournes.

124 hitps://english.rvo.nl/file/lulucf-methodology-repe017
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Figure 5.11: Historical emissions and projectiams@O, from international aviation and navigation, 19903@, in
Mton-eq CQ

5.3.10 Emissions of NOx, NMVOCs and SO

A significant proportion of the emissions of airllpting substances are related to energy consumpBorning fossil
fuels and biomass produces both greenhouse gasesrgolluting substances. Combustion processetharmain
cause of the release of nitrogen oxides and sulgilbdide. Non-combustion processes are also majatributors to
the emission of non-methane volatile organic compsyNMVOCSs). In addition, NMVOCs are released tigyio the
use of paint and cosmetics, among other thingss&ans of air-polluting substances have decreadestantially
since 1990 due to the implementation of nationdl Baropean legislation and regulations. These ldegeeases have
mainly been achieved through policies which hadetdethe application of scrubbing methods and de@nocesses
as well as the use of cleaner fuels, such as gésaith of coal or oil. Since 2000, however, emissttave not been
falling as rapidly as in the 1990s.

The projections for air pollutants below are frorQd7 update of projections in the National Enedgglook 2015%.
Some inconsistencies with the projections for gneeise gases may therefore occur.

Sulphur dioxide (S9

Emissions of sulphur dioxide fell by 84% from 198k SQ in 1990 to 30 kton SQOn 2015. Over the coming years,
the emissions of sulphur dioxide are expectedrtane stable at around 30 kton under both the exjgivVEM) and
the intended (WAM) policies (see Figure 5.12). \dad developments in several sectors are behindtedide
situation. On the one hand, the closure of fiveaaldl-fired power stations in 2016 and 2017 asedyie the Energy
Agreement (Energieakkoord) will reduce emissionsificoal-fired electricity generation. By 2030, esiosis from
refineries will be reduced as compared to theiraye levels over recent years through two developsn&irst, there
will be fewer emissions due to the estimated logreduction (oil throughput) in the long term. Sedpthe expected
intensification of the desulphurisation of shipgifdue to international IMO requirements will d&se emissions.
On the other hand, emissions from the industryiting base metals, building materials and chermsjoalll increase
slightly because of the projected economic growtilerthe current emissions standards remain ireforc

125 http://www. pbl.nl/sites/default/files/cms/publicesipbl-2017-emissieramingen-luchtverontreinigertdéfen-nederland-rapportage-2017-2946 .pdf
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Figure 5.12: Historical emissions and projections for sulphur dicxide [530;), 1930-20320, in kton 50;

Nitrogen oxides (N9

Emissions of nitrogen oxides (N)Fell by 62% from 604 kton NQin 1990 to 228 kton in 2015. It is expected that
emissions will continue to fall through to 2030.

The expected decrease in the national emissiongrofen oxides in the WAM variant (see Figure %.dan be
traced back to reductions in most sectors excepinitustry, where they remain roughly the samabkplute terms,
the greatest decrease will be in transport. Thisedese will be achieved through the existing Eunopandards for
road transport, other transport and mobile mackiriEmissions are projected to fall gradually by entiran 80 kton
between 2015 and 2030 due to the existing standaedpite a slightly increasing energy consumpi@ompared to
the BR2, the projections now include the effedhefintended toughening of procedures to test éonisgrom
private cars and delivery vans. Tightened emissstersdards for mobile machinery and inland watesnagssels are
now also included.

In order to improve air quality, the use of cat&lygionverters was made compulsory for petrol-drivehicles in the
early 1990s. This measure resulted in a substatg@kase of NOemissions. However, the use of catalytic
converters does result in highexNemissions per kilometre. The averag®Mmission factor also rose during the
period 1990-1999 (from 9 mg/km to 15 mg/km), sligliropping to 12 mg/km in 2003. In the last degalbe
emission factor remained stalffe

Emissions from electricity generation will decreapeto 2030 as old coal-fired power stations amdemissioned
(agreed in the Energy Agreement) and because efives for renewable energy generation (wind aals The
emissions from small combustion installations ieegrhouse horticulture, utility buildings and homa&$be reduced
largely due to lower energy consumption and natiermassions regulations. In greenhouse horticujtone of the
reasons for this trend is a reduction in the usel® in favour of gas boilers. A rise in emissifmoen the industry is
anticipated as a consequence of the assumed eapgoowith and the continuation of the present emisstandards.
The projections for air-polluting substances take account the incentives under the SDE+ schenhéouse of
biomass in medium-sized combustion plants (lardgan 600 kilowatt, especially in the industry, agltiere and
utility buildings). Biomass plants are mostly reptey plants fired by natural gas. Although this swe reduces CO
emissions, it does increase emissions of nitrogedes, NMVOCs and Particulate Matter (PM2.5). Tlse of
biomass in medium-sized combustion plants will éase by a factor of more than two between 2012880. After

126

http://www.emissieregistratie.nl/erpubliek/docunemt ucht%20(Air)/Verkeer%20en%20Vervoer%20(Trangpdregverkeer/ TNO%20(2012)%20N20%20emi
ssies%20van%20wegverkeer.pdf
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2020, the combustion of biomass is expected tdrdesharply, as it is assumed that no new subsidlebe granted
after 202&*’. The nitrogen oxide emissions per petajoule ofrlaiss fuel used are more than a factor of two higher
than for natural gas plants.
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Figure 5.13: Historical emissicns and projections for nitrogen oxides (MO,), 1930-2030, in kton NO,

NMVOCs

Emissions of non-methane volatile organic compoyhdgvOCs) decreased by 69% from 489 kton in 199036
kton in 2015. It is expected that emissions withegn stable in the period up to 2030. Though the tdMVOC
emissions seem to have been stabilising since 2008mber of relevant developments are projectéien

underlying sectors. Both the WEM and the WAM amiide a decrease of emissions in road transpod B30 as a
conseqguence of the European emissions standarasafbvehicles and mobile machinery (see Figuré)5.1
Emissions from onshore and offshore gas and odywrtion will also fall in the short term due to ueed production
on Dutch territory. A small reduction in emissidnam wood-burning stoves is expected, partly dua soall

increase in certified and therefore cleaner — stoves, on the assumiatriite amount of wood used by households
will not change from now to 2030.

By contrast, the emissions from the industry, tioeagie and the trans-shipment of chemical prodamdsfuels, as
well as from consumer products such as cosmetexsdf@rant sprays and hairsprays), car productslaading
products, will increase. These increases are agedoivith the expected growth in these activitewall as a
continuation of the current product and emissiamdards.

27 This policy assumption was not taken into accdmitite projections for air pollutants.
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Figure 5.14: Historical emissions and projections for non-methane volatile organic compounds [NMWOC),
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5.4 (B) Assessment of the aggregate effects ofipi@s and measures and uncertainty analysis

5.4.1 Effects on emissions of greenhouse gases

All measures taken together will bring about a odidu of the total greenhouse gas emissions ipénied 2016—
2020 of 25 Mton-eq. (13%) under the existing pollyEM variant) or 26.9 Mton-eq. (14%) under theeimied
policy (WAM variant; see Figures 5.1 and 5.2 ad aglTable 5.1).

The greatest reduction will be achieved in,G2% and 25.7 Mton-eq respectively). Under bothgyolariants,
reductions of 0.5 Mton-C£eq for methane, 0.3 Mton-G@q for nitrous oxide and 0.4 Mton-G€q for fluorinated
or F-gases are expected.

Additional emissions reductions of 15 Mton-£€2) under the existing policy (WEM) or 16 Mton-C€y under the
intended policy (WAM) are expected for the peri@2@-2030. C@emissions will fall by 12.4 Mton-C{eq or 13.4
Mton-CQ, eq respectively. Under both policy variants, mathamissions will fall by 1.4 Mton-G{&q, nitrous oxide
emissions by 0.1 Mton-C{eq and F-gases by 1.2 Mton-eq Mton-(&Q

Around 45% of the Dutch emissions (excluding LULU&# international aviation and navigation) areeted by

EU ETS. The emissions under EU ETS are projectéaltby 17.8 Mton-CQeq (WEM) or 18.4 Mton-C&eq
(WAM) in the period 2013-2020. Non-ETS emissiores anojected to fall by 7.5 Mton-G@q (WEM) or 8.5 Mton-
CO, eq (WAM) in the same period. The emissions uiidEs will decrease by a further 7 Mton-g£€x (WEM) or 8
Mton-CQ, eq (WAM) in the period 2020-2030, while non-ETSsgions will decrease by an additional 7 Mton,CO
eq (WEM) or 8.6 Mton-C@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| 231,55 219,7 214,4| 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 25,1 20,5 20,1| 19,0| 18,6| 143,1 1415 1307 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 23 31 2,6 2,6 7.9 79 8|7, 78
Breakdown
ETS/non-ETS

221,4| 231,5| 219,7| 214,4| 214,2| 1952| 196,6 2,2 2,2 1,( 1,0
ETS 80,4 84,77 941 939 76|1 75,5 68,0 68,1
Non-ETS 134,0 129,4 101,2 1027 95,1 94,2 88,2 85,5

* provisional data
Table 5.1 Projections by gas and broken down ift8/Bon-ETS, 1990-2030, in Mton G&q.

5.4.2 Uncertainty analysis

The Netherlands uses the National Energy Outlod®\2017 for the projections. Although developmeant&actors
which are largely exogenoussuch as the economy, demography, fuel prices, tdapy and human behaviour — can
only be predicted to a limited extent, they do haveajor influence on the trends in emissions. gffexts of policy
measures can also be uncertain, because it idydutult to predict how the market will behave.

As a consequence, there is inevitably a large @egirencertainty in the projections. Based on tlostap-to-date
information about these factors, NEV 2017 presanggture of the most plausible scenario for tharki The
projections present one estimation of future trendiese factors. One scenario is produced thatitotes the
conditional point of departure for the projectiotighe trends proceed as expected, the conseqgsiémctne
emissions will be as described. The varying degoéescertainty surrounding the exogenous and ddwtors are
shown by means of uncertainty ranges with a 90%liéity interval, which means that an outcome @eghe given
ranges is very improbable but still conceivable.

The uncertainty calculations produce ranges irtdted emissions of 10% for 2020 and 28% for 203 (§able 5.2).

(Mton-eq of CO,—eq) 2020 (WEM) 2020 (WAM) | 2030 (WEM) 2030 (WAM)

Total emissions 171 170 156 154

Uncertainty range 163-181 161-179 140-182 136-179
(x5%) (£5%) (14%) (x14%)

Table 5.2 Projected national emissions with unagstaanges, 2020-2030, in Mton Géq
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5.5 (C) Description of methodology

Much of the information below is based on the DWtigttional System for projections and reporting ofigies and
measures, which was established in 2015 (RVO.d5R0

5.5.1 Models and methods used

The NEV 2017 uses a combination of models to cansan energy balance sheet of energy consumptithei
Netherlands that reflects on the past and profaetfuture (for results, see annex 4). This outlantlyses the
developments in different socioeconomic sectork végard to energy demands and energy productiomvArview
of energy flows is provided on the basis of thes#yses. The quantitative developments in the iiesvthemselves
form the basis for this outlook and include thedution of electricity and goods, the use of desj¢be heating of
buildings and the number of kilometres travelle@tiStics Netherlands (CBS) collects informatioonfr
questionnaires completed by businesses as welf@snation registered by network companies and gowent
institutions to construct a historical overviewr fature projections, the expected changes to theteties are
calculated on the basis of assumptions about dewelots in the economy, demographics and the emeagket.
These particular projections are calculated usorgioned and announced projects as well as thediet policy
measures of government institutions and other bplagers. The expected levels of activity are @ied into the
relevant energy usage and the necessary energygiiaral Expected developments in technology arengortant
aspect of these calculations, especially thoséimglto improved energy efficiency and those legdima change in
the fuels needed for the production of electridiiyally, the energy usage is converted into, ©@issions. The
emissions created by non-gg@eenhouse gases and air pollutants are deterraiméte basis of the levels of relevant
activities that produce these emissions. A bristdgtion of the models used to create the overigeiwcluded in
Annex 2.

5.5.2 Key variables and assumptions

The key variables used in the projections aredigtelable 5.3 below.

Summary of key variables and assumptions used in ¢hprojections 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 7.71
Population growth % 0.80 0.20 0.50 0.40 0.40 0.30 .200
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 1,16 111 1,11
International coal price € per ton 52.00 75.00 89.0| 70.00 81.00 85.00 88.00
International gas price € perm3 0.16 0.18 0.20 40.2 0.28 0.31 0.33
Electricity (commodity € per MWh 58.38 51.50 52.96 40.81 32.28 47.62 44.41
baseload price) (WEM)
Electricity (commodity € per MWh 58.38 51.50 52.96 40.81 32.38 47.42 43.51
baseload price) (WAM)
European Emission € per ton N.A. 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| 02.58 519.59
(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)

114



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 productiory  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 1.31 1.36 1.13 0.95 1.03 1.03 1.03
animals

Table 5.3 Key variables used in the projection§02@030

5.6 (D) Supplementarity relating to mechanisms undeArticles 6, 12 and 17 of the Kyoto Protocol.

Both companies and the government acquired craditiefined in articles 6 and 12 in order to meeit th
reduction commitments for the Kyoto Protocol in geziod 2008-2012. Companies also acquired such
credits because European Member States like tHeeNahds have implemented a European emission
trading system, which covers the activities of ryosirge, industrialised companies (about 40% tdlto
European emissions). The EU ETS requires these @ogpto compensate for their emissions through
sufficient emission allowances and/or credits . theremissions that fall outside the scope of Ei® so-
called non-ETS emissions, the government was redplerfor acquiring enough emission allowances
and/or credits (see also section 4.2).

During the first commitment period of the Kyoto Rrcol, the Netherlands contracted a total of 33t@riv
in carbon credits from CDM projects, 17.1 Mton frdirprojects and 2.2 Mton from participation in am
Funds (PCF).

In the True-up Period Report (Report upon expiratibthe additional period for fulfilling commitmenby
the Netherlands) in section IV (Other informatitim total quantity of units in the retirement aacoas
well as the total quantity of units requested tacaeied over to the second commitment period wpsnted

The Dutch registry only contained CER'’s at the ehthe year 2016. There were 7,562,197 CERs in the
registry at the end of 2016: 465,289 CERs were imefde Party holding accounts, 7,015,968 CERs were
held in entity holding accounts and 80,940 CERswWeld in the voluntary cancellation account.
The total amount of the units in the registry cep@nded to 7,562,197 tonnes CO2 eq.
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6 VULNERABILITY ASSESSMENT, CLIMATE CHANGE IMPACTS, A ND
ADAPTATION MEASURES

The climate in the Netherlands is projected to wgasignificant changes over the coming decadeghakill have
multiple consequences. The most pressing consegsi@ne increasing heat stress in urban areasasicgeflood
risks due to both more extreme river dischargesmadlievel rise, more frequent failure of vital &sfiructure such as
electricity and IT, more frequent damage to crapgroduction resources, an increased health buaddmproductivity
loss, and changes in biodiversity. These conditiona country such as the Netherlands — a lowglylelta area with
four large rivers and a high population densityivegise to climate change impacts that requide aissessments and
decisions on timely and smatrt interventions.

TheSixth National Communication (201d8gscribed th&lational Programme for Spatial Adaptation to Clienat
Change (ARK)which started in 2006 and ran until 2011, as tdral programme for adaptation in the Netherlands.
TheDutch Delta Programmavhich started in 2010, has been the main velfoclelimate change adaptation planning
in the Netherlands (see Box 6.1). The report byNétherlands Court of Audit (Roenhorst and van deess2012)
recommended broadening the scope beyond the wateid. This challenge was taken up, resulting @National
Climate Adaptation Strategy “Adapting with ambitid@016). The strategy broadened the scope of adaptation
planning to include the effects of climate changgiw nine sectors: water and spatial managemexttire;

agriculture, horticulture and fisheries; health aredfare; recreation and tourism; infrastructueag, rail, water and
aviation); energy; IT and telecommunications; antlizc safety and security. Table 6.1 provides agraoew of
milestones in addressing climate adaptation ovep#st ten years (2006—2017).

Annum Action

2006 The Royal Netherlands Meteorological Institi¢{NMI) publishes climate scenarios for the Nelgueds for 2050
and 2100

2006-2011 | National Programme for Spatial Adaptatin@limate Change (Adaptatieprogramma Ruimte Wpnaat,
ARK)

2007 National Adaptation Strategy “Climate chan8patial Planning” (Maak ruimte voor klimaat), waHocus on

spatial adaptation

2008-2014 | National Research Programme on Climaga@hand Adaptation (Onderzoeksprogramma KennisKiomaat)

2009 The Royal Netherlands Meteorological Insti{itBIMI) updates its climate scenarios for the Neldneds for
2050 and 2100; scenarios from 2006 remain unchanged

2010-2014 | Start of the Delta Programme, preparati@se: preparation of decisions on the proteegainst flooding, on
climate-resilient urban areas and on adequateviigsi supply

2012 EU Climate Adaptation Strategy

2012 The Netherlands Court of Audit advises iné{gort “Adapting to climate change: strategy anticpbto broaden
the scope to climate risks that have so far besufficiently explored and mentions the sectorsedlth, energy,
transport and recreation

2012 The Netherlands Environmental Assessment Ag@®iBL) publishes the policy study “Effects of Chie
Change in the Netherlands” (Effecten van Klimaawelering in NL), a study requested by the Dutch
government and an important input for the NatidBlhate Adaptation Strategy 2016. It contains amotigr
things an inventory of effects on the sectors alewananagement, nature conservation, arable aestdigk
farming, human health and tourism

2013 The Netherlands Environmental Assessment Ag@#isL) publishes “Adapting with tact, building loks for an
integrated vision on climate adaptation” (Aanpassei beleid, bouwstenen voor een integrale visie op
klimaatadaptatie), in which the inventory is exteddvith the sectors of fisheries, transport anchsifucture,
energy, and information and communication technglagso including the consequences of climate &ffec

abroad

2013 The National Climate Agenda (Klimaatagendggrates the advice from the Netherlands Courtuafith
covering both climate mitigation and climate adépta

2014 Ratification of the five Delta Decisions inding those on flood safety, freshwater supply dirdate-resilient

urban areas. One of these is the Delta DecisioBpatial Adaptation, which includes the ambition thoe
Netherlands to be flood resilient and climate rolu®2050. Start of the implementation phase ofdledta
Programme
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Annum

Action

201¢

The Royal Netherlands Meteorological Institute (KNIMpdates its climate scenarios for
Netherlands for 2050 and 21

2015

The Netherlands Environmental Assessment AgenciL)Bihthesises the results oe National
Research Programme on Climate Change and Adaptatitmreport “Adapting to climate change:
recognising risks, seizing opportunities” (Aanpasaan klimaatverandering: kwetsbaarheden zien,
kansen grijpen), an important input for the Natl Climate Adaptation Strategy 2C

2016

National Climate Adaptation Strategy “Adapting witimbition”, a result of the National Clime
Agenda and the EU Climate Adaptation Stra

2017

Delta Plan on Spatial Adaptation presented asgbdie Delta Prgramme to enhance t|
implementation of the Delta Decision on Spatial ptddior

Table 6.1: Milestones in addressing climate adaptatver the past ten years
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Box 6.1 The Delta Programme and Adaptive Delta Maagement

The Delta Programme is aimed at guaranteeing ltlediletherlands remains safe and attractive, nowratied future, and that
the fresh water supply is adequate. The Delta Rrogre is a nationwide programme, and has an advietayowards the
national government. The national government, proes, municipalities, and regional water boardskwogether with input
from social organizations, the business commuaitg, knowledge institutes (Delta Commissioner 2013,
www.deltacommissaris.nl). The Minister of Infragtture and the Environment bears the responsibAitipelta Commissioner
was appointed to prepare and oversee the impletrmntz the Delta Programme. His main responsipibtto prepare an annug
report that outlines progress and the steps tHhbaitaken in the year ahead. Each year, the in Infrastructure and the
Environment presents the Delta Programme repdhetdlouse of Representatives as part of next yeatisnal budget. The
legal framework for the implementation of the catreational adaptation strategy in the Netherldadbe Delta Act on flood
safety and fresh water supply' (hereinafter: thieD&ct). The Delta Act is formally an amendmentloé Water Act and anchors
the Delta Programme, the Delta Fund, and the rafleeoDelta Commissioner. The Delta Act entered fotce on 1 January
2012.

The Delta Programme is currently being developeadre sub-programmes (See also Delta Commissidi3)2 Three sub-
programmes apply to the whole of the Netherlands:
- Safety;

- Fresh water;

— New Urban Development and Restructuring.
The other six sub-programmes are regional:

— Rhine Estuary-Drechtsteden;

— South-western delta;

- |Jsselmeer Region;

- Rivers;

— Coast;

- Wadden Region.

Administrative consultations regarding the thretamal sub-programmes take place within the seedafldministrative
Umbrella Consultations. The six regional sub-pragrees are discussed in regional high-level stegginogps and administrative
consultation bodies.

The Delta Programme uses an integrated approach tahkling the issues of safety, water supply, tedrole that spatial
planning can play in resolving those issues. Kegjsilens regarding flood risk management, fresh mseply, and spatial
adaption, as well as regional strategies will beppsed to Parliament in September 2014. After agprthe implementation of
the proposed policy and strategies can start. Willisake several decades. E.g. new flood risk ngemaent standards have to bg
accomplished in 2050. The Delta Programme will @a&eount of uncertainties about the future impéclimate change as well
as spatial and socio-economic development (Seeekiesection for the use of scenarios). For théaD@togramme, a new
planning approach was developed, called 'adapgita chanagement'. Key elements of adaptive delteagement are:

— Linking short-term decisions with long-term taskgund flood risk management and fresh water;

— Incorporating flexibility in possible solution stesyies (where effective);

— Working with multiple strategies and moments totslwbetween them (i.e. adaptation paths);

Linking different investment agendas.

Preparing for future changes requires short-terrasuees that tie in with the long term, i.e. meastinat expand our adaptabilit}

and increase the ability to withstand extreme $ibna. Finalising measures for impacts fifty toumtired years ahead is difficult

and in most cases not advisable. After all, sohgtimust be able to grow along with new insights @rclimstances. On the othg

hand, it is essential that measures are taken cavgjdering that it took several decades to coraphet Delta Works.

Implementing adaptive delta management involvesetisteps:

— What short-term developments in other policy araaght interfere with water safety and fresh watgr@y measures?

— Insight into the flexibility of the possible solatis. For example, can the solutions be easily imptged on a step-by-step
basis and adapted in case circumstances change?

— What decisions must be taken now in order to ma&eataptive approach possible?

These three steps ensure that necessary measetager early, while at the same time keeping @efit options open for
additional measures required in the future to mtatee Netherlands against flooding and to ensuefficient supply of fresh
water. To enable this approach, monitoring, repgrtand evaluating schemes for refining adaptatierdeveloped.

In the process, all relevant material, like resaftsesearch and knowledge programmes (Knowledg€lfmate), experiences
from international cooperation (International Wa@eogramme, Delta Alliance, Connecting Delta Cjtiesd assessments by th

Netherlands Environmental Assessment Agency (PBI1p@re taken into account.
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This chapter reports on climate change and itsefie multiple sectors (Section 6.1), on assessradithe impacts
and the way that urgencies are defined (Section &2 on the resulting policies and measures i@e6t3) in the
Netherlands. For a more detailed description dabnat climate effects and implications, the readeeferred to the
assessments by the Netherlands Environmental Assas#\gency PBL 2011 PBL 2012 PBL 2015. Details on
international cooperation and capacity-building barfound in Chapter 7 (and in PBL 2016), whileadlstof research
activities and programmes are described in Ch&pter

6.1 (A) Climate effects

This section summarises observed and projectedyeldn the climate (Subsection 6.1.1) and theaog$fon
multiple sectors in the Netherlands (Subsectioh266.1.9). It elaborates on the work coordinatethie
Netherlands Environmental Assessment AgeB1(2013 PBL 2015. Thesectoral assessmertkgt have been
performed in 2014-2015 were part of this work. ieults form the basis of the National Climate Adg&pn
Strategy. The Delta Programme is based on resé@athas been executed by the same organisations.
Figure 6.1 visualises the greater picture of cleveffects and some of its sectoral implicationtheNetherlands.
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Figure 6.1 Overview of some climate effects andlicapions for sectors
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Sources figure:

e Sperna Weiland, F., Hegnauer, M., Bouaziz, L. &Be®, J.J. 2015. Implications of the KNMI'14 climat
scenarios for the discharge of the Rhine and Mexgaparison with earlier scenario studies. Reportt220042-
000-ZWS-004, Deltares, Delft, the Netherlariup://publications.deltares.nl/1220042_000.pdf

e The brochure "KNMI'14 climate scenarios for the INgtands” is a guide for professionals in climategation.
Revised 2015 edition of the brochure (34 pytps://www.knmi.nl/kennis-en-datacentrum/publiefthmi-14-
climate-scenarios-for-the-netherlands; http://wwimatescenarios.nl/

6.1.1 Effects of climate change

The Netherlands has become warmer. Average tempesah De Bilt increased by 1.7 °C between 19@62015.

In all four scenarios that KNMI developed for thetherlands, the temperature will increase furthbe mean
temperature increase in 2050 is the largest fotanifbecember, January, February) and the smétlespring
(March, April, May). Extreme precipitation in thesttherlands has increased as well and it is likedy it will further
increase in future. This trend includes higher tiegcies and intensities of extreme precipitatidrer€ are indications
that higher humidity of the air from a warmer clieavill result in larger clusters of showers, irdihg “supercells”
that may cause both squalls — sudden sharp inarégasgnd speed — and hailstorms.

In 2014, the Royal Netherlands Meteorological gt (KNMI) published its update of four climateesarios for the
Netherlands for around 2050 and 2085 (the first@ces were published in 2006; $eEMI'14 scenarios) These
scenarios are based on a whole range of advanabdl gind regional climate models combined withrimfation
from time series of measured data, which allowedntho incorporate changes in air circulation paten their
models. Each scenario provides a consistent picfuitee changes in many climate variables, inclgdemperature,
precipitation, sea level and wind. Not only therwes in the mean climate are depicted, but alsohtheges in the
extremes such as the coldest winter day and thémaxhourly precipitation per year. The changespaosided for
two different time horizons: around 2050 and aroR085 (Table 6.2), relative to the reference peab#i981-2010.
TheKNMI'14 scenariosare the four combinations of two possible valugdlie global temperature increase —
“Moderate” or “Warm” — and two possible changesiincirculation patterns, “Low value” (L) and “Highalue” (H)
(Figure 6.2). Together, they span the likely changedhe climate of the Netherlands according ®l#test insights.
In the H scenarios, more frequent westerly windsiom winter. This change leads to mild and marmid weather
compared to the L scenarios. In summer, high-pressgstems have a greater influence on the wegthiee H
scenarios. Compared to the L scenarios, thesepnggsure systems cause more easterly winds, whiaies
warmer and drier weather for the Netherlands.
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Figure 6.2 The four KNMI'14 scenarioKKIMI 2015)
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Climate reference
(1981-2010)

Climate around 2050

G, Gy W, Wy
Annual average temperature 10.1 °C +1.0 °C +1.4 °C +2.0 °C +2.3°C
Annual average 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 +30cm +15to +30 +20to +40 +20to +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

+1.7 to +10%

+2.0to 13%

+3t0 +21%

+2.5t0 +22%

years
Maximum hourly precipitation ina 15.1 mm/h +5.5t0 +11% +7.0t0 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|_ GH W|_ WH
Annual average temperature 10.1 °C +1.3°C +1.7 °C +3.3°C +3.7 °C
Annual average precipitation 851 mm +5% +5% +7% +7%
Potential evaporation (annual) 559 mm +2.5% +5.5% +6% +10%
Sea level absolute rise +3 cm +25t0 +60 cm +25to +60 +45to0 +80 +45 to +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 +2.5t0 +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 Netherland=dipted values for 2050 and 203G\MI 2015)
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Looking at the differences between the KNMI'06 &&dMI'14 scenarios, the scientific evidence (as ased in the
latest IPCC report on which KNMI'14 was based) doesdiffer substantially from the evidence in girevious
IPCC report on which KNMI'06 was based. Consequetile overall trends in KNMI'14 are similar to g®in
KNMI'06. This fact indicates that the general clweaistics of the scenarios are robust. KNMI'14 sidtbre details
and provides a richer picture of the future climaitéhe Netherlands than KNMI'06. The KNMI'14 sceiws include
more climate variables and indicators than the KIOBlkcenarios.

The KNMI scenarios describe the most likely ranffuture climate changes in the Netherlands. Tlses@arios

have also been combined with socioeconomic scen@mcalled WLO, Welvaart en Leefomgeving “Progpemd
Environment”) to form th®elta Scenarid$®. These scenarios combine plausible views of futlineate trends
(slow/rapid) and socioeconomic developments (lichitersus strong changes), looking ahead to 205@ &0@.

The first set of Delta Scenarios was drawn up ih228nd launched in 20%3 Its hydrological conditions were based
on the KNMI'06 scenarios, while its socioeconom&ntds derived from WLO 2008dnsset al. 2009. The Delta
Scenarios are the basis for the risk and vulnetabissessments that are developed in the Nethisrinthe national
and subnational level. A substantial part of thpauats relate to the issues addressed in the Deltggdnme:
protection against flooding, the supply of freshtavand spatial adaptation to flooding, and heasstin the built
environment.

The new KNMI'14 climate scenarios were launche@0i4 and the socioeconomic scenarios received daten
2015. Also in 2015, global agreements were set davidaris on the restriction of global warming tmaximum of 2
degrees Celsius by 2100. An assessment of theseaanarios and agreements for the Delta Scenamududed that

the new insights fall within the bandwidth of thela Scenarios; as such, the Delta Scenariosithi@ gtoper basis
for the selection of measures. Nevertheless, thia Beenarios will be updated in 2017. Table 6r&marises the
most important risks and opportunities for varisastors as derived from tké&NMI'14 scenarios.

Coastal Storm surges will show little change, but the sl rise will continue; until now, the process

impacts of sea level rise is relatively slow. Coastal pctith measures require continuous monitoring|to
detect a potential acceleration of the sea leselin time

Flooding Increased winter rainfall will increaseagalischarge and flooding risks of the Rhine, Mearse
smaller rivers

Water In two of the four scenarios, drought will increasesummer and lead to water shortages, water

resources guality issues and salinisation; sea level ris¢ aaihtribute to salt water intrusion

Health Temperature rise will lead to reduced mitytaluring winter and increased mortality in summer
during hot summers, air quality will deterioratieete is great uncertainty about possible trendgs
in infectious diseases; a further increase in tiaber of “allergy days” due to the extension qf
the growing and flowering season

Mobility Traffic disruption due to heavy showersyriacrease; slippery roads under icy conditions and
damage to roads become less likely, but ruttingimerease during summer heat waves

Energy The energy demand for heating houses, fastand offices will decrease, but more energy will
be required for air conditioning; the demand fdai cooling water for electricity production
will reduce

Agriculture Potential crop yields will increase i longer growing season and higher,€@ncentrations,
but changes in precipitation and the prevalen@xteme events could threaten harvests; dry
years will present a particular challenge; pestbdiseases may increase

Nature The risks are the greatest for ecosysteatgldpend on precipitation, e.g. heathlands, dry
grasslands, rain-fed moorland pools and raised;lfegs in nature reserves surrounded by
deeply drained polders that depend on the inlstidface water are also highly susceptible;
increased risk of natural fires; climate zonesshifting and biodiversity will change

Recreation The number of attractive recreation day®ases

Table 6.3: Sectoral implications for the Nethersu(¢NMI 2015)

TheNational Adaptation Strategy (201B3s its basis in the KNMI scenarios and elaboratethe four climate trends

(“Hotter”, “Wetter”, “Drier” and “Rising Sea Leve)'to characterise the implications of climate cteafay nine

128 http://www.pbl.nl/sites/default/files/cms/publicesi Deltascenario%27s%20voor%202050%20en%2 02100.pdf

129 http://www. pbl.nl/sites/default/files/cms/publicesi Deltascenario%27s%20voor%202050%20en%202100.pdf
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sectors: water and spatial management; natureudtgiie, horticulture and fisheries; health andfarel; recreation
and tourism; infrastructure (road, rail, water andhtion); energy; IT and telecommunications; andlig safety and
security.

6.1.2 Implications for water and spatial adaptation

The main impacts of climate change on water are:

» araised likelihood of coastal erosion and flooging

* anincrease in peak discharges from the riverdritew raising the likelihood of flooding, espetyah coastal
areas;

* more frequent flooding in urban areas after extresii&all events;

» adecrease of river discharges in summer, affettanggport capacities and freshwater availabigtg (for
irrigation);

» an increased chance of water quality deteriorataarsed by drought — combined with decreasing watlemes
and dropping water levels — or by higher water terapres;

e anincrease in salt water intrusion into surfaceewbodies, impacting freshwater availability;

e anincrease in concentrations of substances irrwatd as nutrients due to the evaporation of water

Over the past 100 years, the sea level rose byt @&0oem and is projected to increase further (T&k2¢. This rising
sea level leads to coastal erosion and reducety sédmg the coast. The climate scenarios alsoigrbaher wind
speeds, although this increase is small and lidgimithe current variability in wind speed from ye¢a year. The
expected higher precipitation in winter and reduseolwfall will make discharges in the Rhine and Bteaatchment
more extreme. It is important to note that the alotiischarges will also depend on factors suchasmmnanagement
of the upstream river basin, in addition to climel@nge. A critical flood situation can occur ifigg tide, storm
conditions and high river discharge coincide. As sbwage systems were designed to cope with leleni
downpours, heavier summer storms will also mearerptuvial flooding in urban areas.

A national monitoring programme to assess the gtheof the dykes has been implemented after itiheczear that a
number of dykes does not meet the safety stan@édt013).

This third extended assessment round has gendhstedirrent picture of tasking for flood risk maaagent. Flood
protection projects have been prioritised on treshaf data from thélational Flood Risk Analysis for the
Netherlands (2015)ncluding new safety standards. The new standar#sed into use in 2017. In 2050, when the
flood defence system will meet these new standarasy citizen will have a level of protection aggiflooding
equivalent to a fatality rate of 2(er year. In addition, a higher protection levalyrapply for areas in which
flooding could lead to large groups of casualtiesignificant losses. A higher level of protectimay also apply if
so-called “vital functions” are present.

Furthermore, the Delta Programme scenarios (seésBhave been used to assess the regional vhltityraf the

freshwater supply in 2050. Specific vulnerabiliiesluded the following:

* Freshwater may become increasingly scarce in auntopas water consumption increases while theatkm
changes.

* Inthe coastal provinces, where salinisation caug@ dry year means that no water of the desjuadity can be
withdrawn for long periods.

* On the higher, sandy part of the Netherlands, wtienee is no water supply from the rivers, bottksecan occur
in an average year due to a lack of moisture irsthileand a drop in the groundwater level.

* The increase in periods of drought can cause irsédle damage to nature and can damage the infcaste.
Prioritisation of water use, for which a rankingalgseady in use, can diminish the possibilitiesatve drought
stress in agriculture through the water supply.

* In 2016, theRhine-Meuse Estuary System Analysis stadd thestudy of the salt tolerance of agricultural crops
generated more insight into salinisation and ifgdo.
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6.1.3 Implications for nature and biodiversity

Nature in the Netherlands is under pressure. Beydity has been declining for the past decadesalesy. habitat
loss and fragmentation as well as nitrogen depositClimate change may exacerbate these problagrsfiGnt
effects of climate change on ecosystems and bitgiiyere:

* an earlier start of the growing season as weledteeding season;

» adecrease in species with the core area of disibnorth of the Netherlands (cold-loving spegies

* anincrease in species with the core area of ldigtan south of the Netherlands (heat-loving spgEcie

» changes in composition of species;

» changing bird migration patterns;

* loss of native species, while new species willldisth themselves.

Climate change can have multiple impacts on nandebiodiversity in the Netherlands.

First, climate change will allow some plant andnaali species from warmer, more southerly regiorsetmme
established in the Netherlands. This process has dlgserved already (Figure 6.3) and constitutest@ral process.
However, some of these new species may pose d thremdiversity, economic activity, or human arederinary
health, as they also involve pest species or noésapecies. Examples include the oak processiaadeypillar and
the western corn rootworm. This process of changpegies abundance could be amplified by low dpattzesion
between the nature areas in the Netherlands aséd tifaur neighbouring countries (species canrlaicshifting
climate zones due to habitat fragmentation).

Second, climate change can also have an effet¢teogrowing and flowering periods of plants as waslbn the
breeding season of birds. When some of these chdatyéo coincide, food chains can become dismipifethis
situation occurs, the change in climate rises allogedaptive capacity of nature.

Third and finally, hydrological changes in groundevaand surface water — as well as temperaturegelsan are also
putting increasing direct pressure on ecosystewis asi forests, coasts and peat areas. Our aqudtiget terrestrial
ecosystems, such as the smaller and larger rig¢ersg, wetlands, wet heath and raised bog, areyarty sensitive
to extremes in the weather.

Climate change will be advantageous for some pkamtisanimals but disadvantageous for others. Ttualampact
will be co-determined by non-climate factors sushhe dispersal and adaptive capacity of speciesanagement
issues such as an improvement in water qualitynamme robust ecological networkB8EL 2010.

Effects of climate change on cold and heat-loving species
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Figure 6.3: Climate change impacts on speciesamigtherlandsEnvironmental Data Compendium 2015
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6.1.4 Implications for agriculture, horticulturedafisheries

The main effects of climate change on agricultues a

* anincrease in crop productivity due to higher terafures and C{oncentrations, e.g. for sugar beet;

* an extension of the growing season;

» crop damage and production constraints as a refswterlogging due to the increase in rainfalt€mrsity and/or
duration);

» crop damage from soil water deficits and/or bratkjoundwater seepage;

» changes in the distribution, frequency and intgraifungal diseases, insect pests and weed grasgecially
for crops such as potatoes and onions as wellrdivéstock;

* increased frequency and intensity of weather ex¢sean the one hand, storms, heavy rain and hauisto
causing damage to e.g. greenhouses and saturdgesdsdhe other hand, extended dry periods thnougthe
growing season and during harvest);

» salinisation as a result of the rising sea levelanextended dry periods;

» heat stress, which may affect the well-being addtock.

Changes in the climate will generally improve therage climatic conditions for farming in the Nathads. Higher
temperatures mean longer growing seasons and idfusr ipotential crop yields. Dutch agriculture cdien react
flexibly to changing climatic conditions. Lossesedo smaller yields in dry years may often be cetbrdlanced by
higher product prices, which are often a resuftaatrcity throughout Europe. Potatoes and dairyymiioh are
examples of agricultural commodities where the cetitipeness of the Netherlands is highe¢manset al. 2010.

On the downside, too much water (flooding and vagging) as well as too little water (drought) aasult in yield
loss and economic damage. The drought risk isitifesht in areas that have little or no access temieom rivers or
ditches and in areas where the water table islloaddition, new pests and diseases may occuragheultural
sector regards extreme weather events as one gfa¢heest challenges posed by climate change.

It is expected that higher water temperaturesnedillt in shifts within the fish population of thierth Sea. Southern
(Lusitanian) species have increased in recent éso@prat, anchovy and horse mackerel), espeaitihe northern
limit of their distribution areas, while northefBdreal) species have decreased at the southetrofitthieir
distribution range (cod) but increased at the ragrthimit (cod). The yield of southern speciesxpected to increase,
whereas the yield of northern species is expectei@trease in the Dutch part of the North Sea. Jituation will
affect the specialised fisheries in particti@dt is as yet unclear whether these shifts wildéo a change in the total
yield. Possible increases in the North Sea ardawilimited.

Ocean acidification as a result of higher d€¥els could have a population-scale impact dmdisd shellfish, but this
process is currently very difficult to predict. Hever, the present evidence suggests possible ®ffettie food web
such as an enhanced sensitivity of calcifying planlas well as effects on fish sensory systems;hwimay change
behavioural pattern¥.

In freshwater systems, mortality during summer donérease. There is a higher probability of dissapest algae
and damage from storms, especially for shellfisker@ll, the implications of climate change for fisies are still
considered to be limited.

6.1.5 Implications for health and welfare

The direct implications of climate change for paltiealth are:

e anincrease in morbidity and mortality during summer due to heat stress;

 anincrease in mortality from flooding™*

e anincrease in mental stress caused by increased pluvial flooding and flood threats***

130 Rijnsdorp, A.D., Peck, M.A., Engelhard, G.H., Mélinm C., Pinnegar, J.K. (2009) Resolving the effeatlioiate change on fish
p0fulations. ICES Journal of Marine Science 66, 15583
13 Heath, M.R., Neat, F.C., Pinnegar, J.K., Reid, D.@nsSD.W., Wright, P.J. (2012) Review of climate eha impacts on marine fish and

shellfish around the UK and Ireland. Aquatic Coma@on: Marine and Freshwater Ecosystems 22, 337-36
32 \ithin the Delta Programme, measures are takkrep the level of flood risk within the legal norritgith the adequate implementation of the Dutchdlo
protection programmes, flood risks will not increas
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Indirect health consequences are:

* an increase of vector-transmitted diseases sutkims disease;

* anincrease of diseases linked to air quality (ezomd particulates);

* anincrease of allergies such as hay fever andehdust mite allergy;

e anincrease of water-related diseases;

» achange in the occurrence of food-related disedsesto the changing occurrence of pathogens;
* an increase of exposure to UV-related disorders.

Climate change is only one contributing factor vhimpacts human health and well-being. However, its
conseqguences could potentially be severe, placibigoghealth among the priorities of climate chapgécies in the
Netherlands (see Sections 6.2 & 6.3). Senior ciiznd people who suffer from respiratory or carascular
conditions are particularly susceptible to extréemperatures. During a heatwave, mortality riseaggroximately
13 per cent, largely due to the aggravation ofgxisting conditionsRIVM 2014). The frequency with which
extreme temperatures occur in urban areas is htgharin rural areas. Urban areas retain morelhedfy and lose
less heat at night. Heat stress is exacerbatethimsaheric pollution (high levels of ozone and siensmog) and it
is this combination that can trigger various resoiry diseases. It is not yet clear whether mildeters will reduce
mortality.

With higher average temperatures, the hay fevesosemay become longer in duration. An increasingtie of
droughts may render the season more intense. Eltgrgenic plant species such as ragweedhrosia
artemisiifolia) may establish themselves. At present, over twhomipeople in the Netherlands take medication to
relieve the symptoms of hay fever. This figurexpexted to double.

The influence of climate change on public healtrsting considered alongside that of demographicloevents
such as population growth, population ageing, nigmeand urbanisatidfi. Warm and wet conditions will lead to
problems with mosquitoes and other arthropods disaw¢he diseases that they spread (emerging sesrsuch as
West Nile Virus or malaria), which also result fronore frequent travel abroad. In addition, peopdepaojected to
spend more time outside (more often and for lopgeiods) because it will become warmer on avenagéde they
will also spend more time on outdoor leisure amiaation activities. Exposure to UV radiation, @atlution and
pollen, water-borne diseases (e.g. cyanobacterd).gme disease may increase as a result. The dapereabove
the Netherlands will probably recover more quidkbm climate change, counteracting the exposutéMaadiation.

6.1.6 Implications for recreation and tourism

The implications of climate change for the reci@asector are:

» alonger tourist season due to higher temperatnrgsing and summer;

e restrictions on water-based recreation, such agestinavigability and more delays at bridges dkdpdue to a
higher frequency of falling water levels in summer;

* adecline in bathing water quality;

* an increase in the number of day trips;

* arise in the number of foreign tourists;

* anincrease in the erosion of beaches and dunew® diigher mean sea levels.

Depending on the climate scenario, the net speriditige recreation sector may rise by between 186686.
However, no account has been taken of any chandesure and recreation behaviour. European stustiew that,
in the months of June, July and August, the tentpexan the traditional holiday regions around khediterranean
could become too high for many tourists. In the ert@mperate climates, by contrast, conditionslvaiome more
favourable. The Netherlands will have a more digtished reputation as “the Netherlands Waterlasidité the
popularity of water sports is growing). Numberdarkign tourists coming to the Netherlands may aisd more
people may remain in the Netherlands for theirdays.

133 |dem.

134 Also see Braks et al. 2018tps://www.ncbi.nlm.nih.gov/pubmed/244522%@r a substantiation of this fact.
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The increasing popularity of recreation on anchimwater means that more people will be exposegiter and the
associated health problems.

6.1.7 Implications for infrastructure (road, raater and aviation)

The implications of climate change for infrastruetare:

e anincrease in corrosion due to higher precipitasiod higher temperatures;

e an increase in damage to oil rigs, high-voltagegmaission lines, roads, bridges and vehicles fretmeme
storms;

» fewer problems due to extreme winter conditiong; fewer occasions when roads need to be grittedlted,
reduction in damage to rail tracks and roads bstfand salt/grit, fewer constraints on water transfpom ice
cover and fewer travel delays;

* an increasing occurrence of rutting on melting readaces and deformation of rail tracks, as wefiadlure of
technical installations, due to extreme high terapees;

» more obstruction of traffic by roadside fires daaltought and heat;

» areduced navigability of rivers in periods whertavdevels are too high or too low;

» more erosion of road infrastructure by heavy raid #ooding, which results in more maintenance;

» increased flooding and obstruction of roads cabgegkcessive rain, insufficient drainage capacitguiverts
and road surfaces, changing groundwater levelsiloré of flood defences;

* anincrease in the probability of surface wateftypioin caused by sewerage overflow after heavyipitation;

* increased vulnerability to extreme weather dueticconomic developments and new technologies @sich
smarter vehicles;

* increased vulnerability of transport to extreme thveadue to increasing dependence on other sestiohsas
energy and IT.

TheStern Review Report (2006)ates that the economic costs of storms anddloodld be very high. Increasing
precipitation combined with higher temperatures megelerate the corrosion and deterioration ofudtg] bridges
and other infrastructure, while inspections andmeaiance work will be needed more often. The nedgtishort
depreciation periods for investments in the roaddge sector allow it to react flexibly to climateange. Compared
to the change in the levels of use (increaseddrdféavier vehicles), climate change contributés ko wear and
tear, proceeding as it does at a slow pace compartbe frequency of regular maintenance work gfidfrastructure.
The impact on the availability of infrastructureedw extreme weather, and consequently on uses, @usild be
much higher. Furthermore, the effects of low rigisscharges could become an important factor in miegasport.
Investments in transport by rail and waterways ireguore time and the replacement periods of malteare much
longer, thus making them more vulnerable.

Infrastructure is also dependent on other sectogs electricity and telecom, whereas managing wesies requires
cooperation between water managers. Awarenessrenwdddge of all possible climate effects is essdifdir critical
infrastructure to become more climate-resiliensp&cific effect, which will demand action in theprun, is the
constraints that shipping will suffer due to exteehigh or low water. This development may push niqep for
transport. On the long run, this situation may lead shift in transport modality.

Opportunities resulting from climate change ariseduse costs are avoided (e.g. less winter mamtehebecause
future developments can accommodate known causdisnaite change (e.g. integrated planning, smdricles
suitable to adapt to climatic conditions), and lmseainnovation and thus economic potential is requi

6.1.8 Implications for energy, IT and telecommutass

The implications of climate change for energy are:

* adecline in natural gas consumption in winter;

e anincrease in electricity consumption during summe

* anincrease in the frequency of cooling water aairdts for facilities such as power plants. Thgiisis a
European problem, as the Dutch power plants hage b®ved to the sea;

» areduction in the ice accretion on wind turbines;

e anincrease in the damage to critical infrastrucftmm extreme storms.
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An important trend is the increasing “electrificat! of society. Socioeconomic developments and t@hnologies
continuously increase the demand for energy, wh#edependence of other critical sectors on theggrend IT
network increases the vulnerability of society. Bwrer, these networks are becoming increasingéywaven, not
only in the Netherlands but also on the internatiatale. Finally, due to the increasing contritautdf renewable
energy sources such as solar and wind, the engsgsns in Europe — including the Netherlands — ob@ng more
vulnerable to climate and weather extremes as(R8IL 20175,

As a result of these factors, a disruption of thergy supply due to climate change can have diféetts on all
critical infrastructure such as IT and transpaading to numerous cascading effects in other seatowell. For
example, if heavy rains or heatwaves cause a disrujm the power grid at a certain location, toasequences of
this interrupted supply may be felt far beyond avadil borders. In the end, a failing energy grid ttuthe effects of
climate change can result in a high societal and@nic impact.

The cost to repair physical damage to infrastrécisiiseveral factors lower than the costs of nisigoable to add
value through energy in all depending sectors ofetg, such as information and communication (tfg industrial
and transport sectors, and civil society at large.

In addition, the fuel mix used in power generai®nhanging in the decades to come; the sharenefvable energy
such as wind and solar power will grow (Figure 614)ese resources may reduce the power supplyesability,
but they may also increase it; for example, indage of wind energy, which is sensitive to weatxéremes —
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 elekigitsvoorziening 2050 (Impact of climate on rolmests of power supply 2050), eds. M. Vonk and H.
Eerens. 41 pp., in press.
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6.1.9 International context

Climate change does not respect national boundgeesFigure 6.5. Climate change in the world halsijpfe
consequences for the Netherlands in terms of hewedhintry functions. This fact is because the N&thds has an
open economy and is connected with the rest oivttréd in many different ways; for example, througheconomy
and production chains as well as the power gridirBnsport networks and vital infrastructure. M&anytch
businesses also have branches outside the Netiiedad many Dutch citizens travel abroad for thwirk or
holidays. Furthermore, climate change could alstetmine development results and affect internatistadoility. As
such, the Netherlands and the Dutch are at riskaakmate change effects elsewhere, but thisdo may also
provide opportunities.

The 2015 PBL report on the risks and opportunities of internationahate effects for the Netherlands shows that
the main risks for the Netherlands arise from weaéixtremes such as cyclones, extreme precipitatients,
heatwaves and drought. It is expected that thegtibty and intensity of such weather extremes dwitle will
increase due to climate change. The more gradaalge!s in the global climate will also affect thetlidglands on the
longer term. These changes could include the ngettirthe polar ice, the shifting of climate zones ¢he related
effects on the growing conditions for crops, arelwarming of the oceans leading to the migratiofistf stocks.
The 2015 PBL report distinguishes between climiatesrand opportunities in an European context erotie hand
and the global dimensions on the other hand. liofgjrthe climate risks with the greatest impacttierNetherlands
are related to (1) the international power grid BAhdetworks, (2) the water levels in the riversl8) public health.
The Netherlands is already preparing to deal with ¢f these risks: the risk of flooding has beedradsed in the
Delta Programme, and there is already a monit@myscreening system in place for infectious disgass such, a
large challenge lies in the power supply and I'Vises. As grids and networks are becoming increggsiclosely
connected with one another internationally, a gi8an in just one of these networks and/or regicmsd trigger
cascade effects. The probability that the Netheddawill be faced with a failure of the power grideocollapse of IT
networks due to weather extremes is small at thmend, but should it occur, the impact could be hégdehe same
time, climate adaptation efforts on the part of etherlands to make the power supply and IT ndtsvorore robust
will be most fruitful if they are undertaken in sk cooperation with the other countries in Eurépeexample, by
doing climate stress tests.

The most relevant risks of climate change impadheriNetherlands from a global perspective ardeélto (i)
disruptions of economic chains and (i) internagilostability. Regarding the economic chain, if virssitextremes
somewhere in the world lead to temporary shortagasd disruptions to the supply of raw materipteducts and
services, this situation can lead to increasinggsriAs a result, the World Economic Forum recagmnibat climate
change is posing a major risk to the functioninghefworld economy. Although the impact of thessugitions per
event would likely be small for the Dutch econongyaawhole, this notion does not preclude the faatit could be
serious for individual companies or private citigeRor example, Dutch businesses and citizenslisaster area
could become directly affected.

Indirectly, the Netherlands could also become #dfibcas climate change/extremes could affect iatemnal stability
as well. Simmering conflicts, such as those surdlmgthe availability of agricultural land and wateould flare up
as a result of climate change and lead to politiesthbility. For example, higher food prices dodarvest failures
after drought could have considerable consequdncéise local population in the affected areasnéwally leading
to increased tensions. The possible increase sioes and natural disasters will lead to a grededenand for relief in
other regions and a need for more humanitarianmithe Arctic region, tensions could mount conaagrthe rights
to natural resources which would become extractdineto the melting polar ice. Although it is uelii that this
situation will lead to conflict, the impact coulé major should it occur.

1% pBL (2015) Worldwide climate effects. Risks anghogiunities for the Netherlands. Eds. M. Vonk, Au/man, R. van Dorland & H. Eerens; report no 1412,
60p, http://www.pbl.nl/en/publications/worldwide-climagdfects-risks-and-opportunities-for-the-netherisnd
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Figure 6.5 International relations

Explanatory note to Figure 6.5: There are seveagisiin which the Netherlands may come to experiémee
consequences of global climate change; disruptidheobusiness chains or the supply of raw matgrfadancial
damage to Dutch investments abroad, damage taniitaktructure such as energy or IT, damage tplpdaoavelling
to countries with increased public health risksewen geopolitical consequences such as confl&chagration.

6.1.10 Opportunities of climate change

Climate change may also have positive effectsiferNetherlands. Most of them have already beeniomesdt in
previous sections. The increase in the greenhcas€@ and the rise in temperatures both have a positipact on
the production levels of most agricultural cropsvgn in the Netherlands. With other regions beiridharder by
climate change, this situation may result in atietacompetitive advantage for Dutch agriculture.

Milder winters will result in cost savings on engigse and road maintenance, although the savinga@my use
may be compensated by a higher energy use in surdmether positive effect is that the change imelie will make
the Netherlands more attractive for tourism andeation. Although weather extremes will increake, summer
season will be longer; spring and autumn are bxpeaed to have longer periods of pleasant weather.

Internationally, the demand for Dutch expertise rimgyease, particularly in water management, flsafity, water
distribution systems, renewable energy and innegatiimate-smart agriculture.

6.2 (B) Impacts and urgencies

Section 6.1 comprised an inventory of climate clean@bserved and projected — and its implicationshfe
Netherlands. This inventory has been gatheredtbeeyears, especially in the Knowledge for Clim@tennis voor
Klimaat) Research Programme. A wide range of inapidms have been identified. As a next step dftesd initial
inventories, a risk assessment has been carrieéd oufler to assess the risk of especially the timgyamplications
(PBL 2015)
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6.2.1 Understanding risk: likelihood and impact

The negative implications of climate change mayehagerious effect on the way that the countrytfans. They are
varied, affect various levels and scales, and havenormously varied impact as well. To picturerttan risks that
the Netherlands is likely to face, a distinctiors li@en made between risks affecting the econorogetaffecting
people, 3{13(71 those affecting nature and the envieoinT he risks were subsequently ranked accordimgpact and
likelihood™"

The impact of an occurrence of climate change wassified into three categories using semi-quaitéascoring,
with different category boundaries per type of ictpg@e. economy, people, and nature and the emviemt).

The likelihood of an occurrence of climate changes also classified into three categories: unlikelycrease within
this century, likely to increase within this certand likely to increase within this decade.

Three impact tables resulted from this analysishése tables, the negative implications of clintdignge were
classified ranging from a low risk (low impact dod likelihood) to a high risk (high impact and higikelihood);
see PBL 2015 or Appendix 1 of NAS 2016.

¥1n many publications the term ‘probability’ is usiedstead of ‘likelihood’
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Box 6.2. Risk assessment methd@®BL 2015):

Climate change may cause the events that we arentlyralready facing to become more frequent andenmtense. The
gradual changes in climate (e.g. the rise in teatpegs and sea levels) as well as the expectegbisein weather extremes
(drought, heavy rainfall in combination with windggs) will both lead to changes in the level ok fisr people and nature. In
collaboration with many other knowledge instituteBL constructed an overview of the range of clamétks to the
Netherlands. In doing so, a distinction was madesden three risk dimensions: economic risk (damdgenan risk (deaths,
casualties), and nature and environmental risksdibappearance of certain species and habitdtes€elrisks were subsequently
ranked according tprobability (likelihood) andprojected magnitudémpact). The magnitude and probability for eaisk r
dimension were classified into three categorie Esulting tables can be foundABL 2015.

The level of probability is related to the frequgmt which already occurring events are likely écur (more often, similar, less
often), the reference being the occurrences oeepdst century. Assuming the most unfavourable Kliscenario for the
Netherlands, we estimated the likelihood of thentguexperiencing more — and more severe — clirdasmge impacts in the
coming decades or century. For the risk assessmverassumed the current spatial layout as weh@asurrent size and
composition of the Dutch population, combining #hésctors with the climate change projected for®0@%s a result, this
assessment is effectively an estimation “in cadaantion”.

The magnitude of the economic risks is indicatedhgyprojected damage in euros as well as the palrsisks in terms of the
number of deaths and/or casualties. Casualtiegeamgle who have somehow been exposed to the carseegiof climate
change. This group may vary from people whose hioasebeen flooded as a result of extreme rainfalktple who experience
power cuts or disruptions to communication servamed those suffering from hay fever. The magnitofdeature risks is
indicated on a local, regional or national scalegambination with the degree of irreversibilitythe consequences.

The likelihood and magnitude of water-related rigkse derived from studies carried out for the ®éltogramme. For the other
risks, the magnitude and likelihood were basedtbercstudies of i) transport and infrastructurethie power supply system, iii
IT networks, iv) public health, v) nature, vi) agriture and vii) fishery. For each category, ttgsreate concerns the magnitud
of the consequences within a certain sector. Tlaeekbackground reports can be downloaded from
http://www.ruimtelijkeadaptatie.nl/nl/bouwstenensninternational risks for the Netherlands werewier from PBL (2015d).

[¢)

6.2.2 Visualising consequences of climate chanderiak
When writing the National Climate Adaptation Stpteit was decided to visualise all inventoried litgtions or
consequences of climate change in four diagranughssng each of the four major climate trends:

1. Temperatures are rising (it becomes warmer, seesfi§.7a).

2. Precipitation is increasing (it becomes wetter,fgpee 6.7b).

3. Periods of drought are increasing in summer (ibbexs drier, see figure 6.7¢).

4. The sea level is rising (see figure 6.7d).
The results of the risk assessment described dimxebeen included in these diagrams, adding botderrupted
and bold interrupted outer lines to indicate thatrisk 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 atiaptatrategy counteracting the negative sectamglications. In
order to do so, we need to know where to start.ciWhne of the risks needs our attention? Whiclhos@rtsystem
has already studied the implications of climatengfgaand is addressing them already? Where coufutatotan
measures best be taken? Which should these measrésd when should these measures be taken?jBastions
need to be answered in order to determine whestatt

To determine the issues that need to be addresgently, the Netherlands Environmental Assessmegeingy (PBL)

developed five criteria. Three of them define tharacter of climate change or a climate effecttamdof them
define the ability of an affected sector or systeradapt to the changing climate ( see figure 6.6).

132



Policy urgency defines the strategy for adaptation measures

Societal context

Policy Urgency to address climate change

Characteristic of climate effect Adaptive power

System’s Strategy and
adaptive measures
capacity

Knowledge Likelihood Impact Lifespan of

uncertainty of accurrence of accurrence da measure

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 charaater climate effect (the first two have alreadybe&plained above
when defining different risks):

1. the likelihood of an effect;

2. the impact of an effect;

3. the knowledge uncertainty about the effect. Isgtadual change which is often linear and as selctively
easy to predict, are we confronted with increasixtgemes which is much more difficult to prediat ape we
facing a system change?

Second, two criteria to define the ability of ateeor system to adapt:
1. the lifespan of a measure, depending among otiregstion the lifetime or replacement time of parts;
2. the capacity to adapt within a sector or a systlpending among other things on the culture.

Within PBL’s standard methodology, these five critere used to identify the sectoral implicationgonsequences

of climate change to which extra attention showdlbvoted, over and above those designated urel&eita

Programme. As a result, the National Climate AdaptsStrategy focuses not only on issues suffefiogn a marked

climate impact but also on vulnerable sectors arg#otors with limited adaptive capacity. This aygmh has lead to

the following six issues demanding urgent action:

1. more heat stress leading to increased morbiditypited admissions and mortality, as well as reduced
productivity;

2. more frequent failure of vital systems in energyecommunications, IT and transport infrastructures

3. more frequent crop failures or other problems adfricultural sector, such as decreased yieldamiage to
production resources;

4.  shifting climate zones, whereby some flora and &aspecies will be unable to migrate or adapt, fegath
changes in biodiversity;

5.  greater health burden and loss of productivity tdue possible increase in infectious diseasedengid
respiratory conditions such as hay fever,;

6. cumulative effects, whereby a system failure in s@etor or at one location triggers further proldem
elsewhere.
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6.3 (C) Policies and measures

We start this section with the general outlinelhate adaptation policy and implementation. In the
following subsections, we elaborate on sector-sipguolicies and measures.

The most important milestones in policy and meastoeclimate adaptation have been described in the
introduction to this chapter. To summarise, thet fifational Adaptation Strategy (NAS) was publisired
2007. The Delta Programme (DP) started in 2010tamateparation phase ended with the ratificatibn o
the Delta Decisions by the Dutch Government in 2012016, the second NAS was published.

The DP focuses on issues in the field of watersgradial adaptation. By contrast, the NAS has awide
approach to climate adaptation, focusing on seetotdssystems other than water and spatial adaptatio
(see Box 6.1 for general information about the ®8ltogramme; see Box 6.3 for general information
about the NAS).
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Box 6.3. National Climate Adaptation Strategy

Policy

The Netherlands was one of the first countriesetieetbp a National Adaptation Strategy in 2007.04&, the
Netherlands finalised a neMational Climate Adaptation Strategihis second NAS introduces various new
initiatives and intends to accelerate the progoéssgoing initiatives. It encompasses the nati@elta
Programme, in which all authorities work togethertioe adaptation to sea level rise, more intensiirdall,
increased peak discharges of rivers, droughts aeat though it focuses on the issues not dealtiwithe Delta
Programme. The formulation of the National ClimAtiaptation Strategy 2016 was guided by the integral
climate policy agenda for mitigation and adaptatitimee Climate Agenda” (2014and it is based on recent
insights into climate risks and vulnerabilitiesvesl as socioeconomic developments. The Nationah&ik
Adaptation Strategy 2016 has been presented tddhse of Representatives. It also meets the Europea
Commission’s request for Member States to produdarate adaptation strategy no later than 2017.

The National Climate Adaptation Strategy 2016 ita the analysis elaborated in the previous sectio
highlighting the six climate effects which call fionmediate action (see 6.2). Notwithstanding thpdntance to
address these six climate effects, the NAS undeslihat action is needed on a wide variety of dénedfects.

The NAS ascertains that “climate-proofing” is anjoindertaking for which not only the government évery
member of Dutch society is responsible. For thisoa, the NAS intends to set out the course. Thergment
will stimulate and initiate projects and programriresrder to:

increase awareness of the necessity of climatetatitam

encourage the implementation of climate adaptatieasures;

develop and exploit the knowledge base;

address the six climate effects which call for india&e action;

embed climate adaptation within policy and legiskat

6. monitor the progress and effectiveness of the atiaptstrategy.

The NAS also ascertains that the urgency of cliradigptation will only increase in the years ah&adce it is
impossible to plan everything in advance due toymarknown factors, the practice of “learning byragi will
underpin the activities set out on account of tHeSN

abrwbdpE

Measures

The National Climate Adaptation Strategy 2016 &phecursor to a Climate Adaptation Implementation
Programme which is being developed at the momengdal is mainstreaming climate adaptation in all
policies, in all policy implementation and in adlevant activities of civil society, citizens anohgpanies.
Projects already confirmed in the NAS are alsoudet], such as a study to determine the currenisstét
government buildings and sites, the organisatiom diilogue on the insurability of climate riskadahe
production of a climate adaptation guide to accamphe Multi-Year Programme for Infrastructure, Sala
Planning and Transport (MIRT).

In order to implement the National Climate AdamatStrategy 2016, topical dialogues on climate tatem
have been initiated for the most pressing issuageBolders are gathered around these issuesciesdiand
analyse the relevant elements, to define the mderesponsibility of each of the stakeholders, nfdrmulate
an action plan in which each stakeholder assunrégiceesponsibilities.

Coordinating role

National and international coordination of climatiaptation lies with the Ministry of Infrastructuaad the
Environment®. The ministry also oversees the design of a manigcsystem which is intended to enable the
central government, regional and local authoritiester management authorities and other stakelotder
monitor the progress of the NAS implementation paogme as well as their own contribution. The Nadlon

138 |n October 2017, a new cabinet was established msult, the ministry is now called the Ministryinfrastructure and Water Management.
The mandates for the climate adaptation issuesinemith this Ministry.
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Adaptation Strategy explicitly calls for broad peigation of government departments, the businessneunity
and individual households. Figure 6.8 illustrates approach taken in the National Climate AdapteStrategy
2016 to climate-proof the Netherlands.

s0e 2
1.increase awareness 2. encourage the
MR of the necessity of K implementation of
climate adaptation climate adaptiaton
measures

) e

6. monitor the progress 3. develop and
0 and effectiveness of the m exploit the
adaptation strategy ~ knowledge base
i |
5. embed climate L
EI adaptation within ‘ﬂ 4. address urgent

ol

policy and legislation climate risks
- B -l B el B E I N

Private sector Civil Research Government
companies society institutes W authorities

Figure 6.8: The approach of the National AdaptaBtnategy to climate-proof the Netherlands

As mentioned in the second National Climate AdamtaBtrategy (2016), it has been recognised that
climate change adaptation is not only somethingHercentral government, but that regional andlloca
authorities, water management authorities and attadieholders need to be involved as well. Taking u
this challenge, the Association of Provinces ofNletherlands (IPO), the Association of Netherlands
Municipalities (VNG) and the Association of RegibMéater Authorities (UvW) published on march 10
2017 their “Investment Agenda Energy and Clim&feThis agenda contains goals and concrete
objectives as well as actions with regard to claredaptation.

The new cabinet intends to respond to this ageriitieannational agreement or covenant on climate
adaptation.

The following subsections summarise how the mdstedd policy sectors deal with climate adaptation,

both in recent national policy plans and in implatagion. Subsection 6.3.1 mainly falls within tloege
of the Delta Programme, while the other subsectivainly fall within the scope of the NAS.

6.3.1 Water and spatial adaptation

In this subsection, we discuss the three comporénite Delta Programme: water safety, freshwater
supply and spatial climate adaptation. In Box th&,general outline of the programme has been given
Complementary to the Delta Programme componentslisegiss the international cooperation in
preparing for adaptation.

139 hitps://vng.nl/files/vng/20170310_investeringsagenaor_kabinetsformatie 2017 _def.pdf
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Water safety

Overall national policy outline

Climate change and adaptation measures are striogtyrated into the water policy agenda.
Increasingly extreme river discharges and theinisea levels are addressed in the Delta Plan derWa
Safety.

New standards in flood risk management

From 1 January 2017, timew standards for flood risk managemieawe entered into force. These new
standards are based on flood probabilities, whetesasld standards were based on probabilities of
exceeding water levels. These new standards signifgjor leap in flood risk management policy. New
knowledge accompanies these new standards assnsvaforms of organisation.

Dyke reinforcement continues to play an importaart pn keeping the Netherlands safe from flooding.
TheThird Safety Assessme(2014) of the existing primary flood defence systcknowledges the
importance of the considerable effort devoted tmmlitance with old, statutory flood protection
standards. The implementation of reinforcementgutsjhas been reprioritised on the basis of the new
standard. Some of these projects will also be eduated through the new standard.

In addition to the reinforcement of dykes, otherenimtegrated solutions are taken into considemam
example is the Room for the River programitfiéRuimte voor de Rivier), where the river managas h
cooperated closely with provinces and municipait@find solutions not just for water safety bt f
multiple goals.

The Delta Programme has adopted a risk-based agpridat only the probability of flooding but also
the consequences of flooding, such as fataliti@syadje and disruption, are included in this approach
tolerable individual risk level (i.e. a basic sgfletvel for the individual loss of life due to fldimg) of
1/100,000 or 18 per year is set for everyone living or workinggim area that is protected by dykes,
dunes or dams (2013). This risk-based approach results in differentidéeels of protection as an
economically efficient method to reduce the riskigk-based approach also recognises opportunities
offered by so-called multi-layered safety. In aclzorce with the European Flood Directive, the Delta
Programme from 2013 onwards propagates a three-4agety model:

1. The first level of safety is protection againsofting (dykes, dunes, barriers and dams), minimising
the probability of a flood. This measure is andaam the basis of our safety during high water.

2. Spatial planning is the second layer of multi-lagksafety and can limit the effects of floodindhe
areas behind the dykes, thus contributing to westéaty. A good spatial structure will provide
physical protection of vital or vulnerable functgnvhich is an important component of the Delta
Programme for Spatial Adaptation.

3. The third layer is emergency management. Adequais cnanagement will limit the impact of a
flood in terms of casualties and fatalities. Tiasponsibility has been assigned to the Water Crisis
and Flood Management Task For&uurgroep Management Watercrises en Overstromjngen
which includes representatives of all relevantiparincluding ministries, water authorities, ragib
disaster management authorities and highway atif®riThe Ministry of Justice and Security and
the Security Council are working alongside partrietsie water sector on the “Water and
Evacuation” project. This project recently produgeitielines for the regional disaster management
authorities on the ways to integrate water safetty their practices and procedures.

0 https://www.ruimtevoorderivier.nl/english/

141 Delta Commissioner 2013. Delta Programme 2014 kigron the Delta. Promising solutions for taskamgl ambitions.
https://english.deltacommissaris.nl/binaries/detteamissioner/documents/publications/2013/09/1 7adeibgramme-
2014/Delta+Programme+2014 English_tcm310-345435.pdf

141




Adaptation measures

Over the past decades, enormous investments havenfigdde to improve the water safety of the

Netherlands.

» Coastal zonethrough “The coast is growing”, the Netherlands tiied for sand replenishment as
the key solution for coastal defence. It enablescttastal foundation zone to grow concurrently with
the rise in sea level. Where possible, this prooesars by distributing and transferring sand
naturally along the coast (see Box 6.4). In addjttbe cabinet is opting for a cohesive approach to
spatial development of the coastal zone which allfiw 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 million cubic
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 the 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 ang
is less disruptive to the
beaches and the coastal ecosystem. It is expdwethe Sand Engine will have produced 35 acregwfbeach
and dune in 10 to 20 years. The public can walkherSand Engine within safety restrictions andnitueiral
developments are closely monitored. After a few thenfor example, it had already become cleartti@tocation
of the Sand Engine was growing more rapidly indhection of the coast than expected. Wind anderisr started
to change the Sand Engine as soon as it was crddtedlterations in its shape have largely matehgetctations
so far. The Sand Engine has been eroded on thewesitie, with the sand being deposited to thenreort south.
As a whole, it has become narrower and longer.h@rbasis of the initial observations, the reseascimolved
have noticed that more habitats have been creatdtbfa and fauna as a result of the arrival ef and Engine.
The Sand Engine has proven appealing for a rangatdbor activities, especially kite surfing. Sidreve been
placed at the entrances to the beach that provsiters with information about the tides around 8@nd Engine
and how they can navigate them to avoid being ffdtam the beach at high tide.

Even as the Sand Engine is taking shape, it isrgéng considerable foreign interest. Study recgibatze come in
from the south of Sweden, Peru, South Africa, \detnthe United States, Indonesia and the Uniteddom

» rivers: within the Flood Protection Programme (Hwatprbeschermingsprogramma) as well as the
programmes for river widening under the Room fer River (Ruimte voor de Rivier) and the Meuse
projects (Maaswerken), over 30 projects have beampteted along the major rivers. Since 2015, the
Rhine is able to handle a peak discharge leveb@¥aD ni/s and the Meuse a discharge level of
3,800 ni/s. Where possible and cost-effective, measurealarady being implemented to enable
discharges of 18,000%s by the Rhine and 4,600/ by the Meuse. To anticipate these higher
discharges, reservation zones for future floodgmtidn or peak storage have been designated.
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Regional Water Authorities contribute on a struatinasis to the current Flood Protection
Programme. As part of an Administrative Agreementater Affairs (concluded on 23 May 2011),
regional Water Authorities became co-financerdefinvestments needed to improve the primary
flood defence systems which are operated and niaéatdy these authorities, since they fall within
their jurisdiction. The co-financing is equally dlibuted between the water authorities and theaDelt
Fund. This agreement also mentions the need tcecatapin water management issues so as to
increase effectivity.

Freshwater supply

Overall national policy outline

The Delta Decision on Freshwater Supfflmnd the associated Delta Plan on Freshwater Stipaie
fostering a sufficient freshwater supply in the iNgtands now and in future, an attractive living
environment and a strong economic position. Allrahe Netherlands, measures aimed at the efficient
use, retention, storage and supply of fresh wateingprogress*.

Adaptation measures

The innovative approach in this domain is the dtede&&mart Water Management, which aims at
efficient operational water management by usingnd reaching across water management boundaries.
New applications to this end, such as informatitnesns, have proven their value in recent calasiitie
Tools to effect a cultural change, such as sem@amses, also prove effective. The use of a riskdase
approach to freshwater availability in operatiomater management looks promising. Freshwater supply
measures are increasingly linked to spatial adaptateasures, especially the ones involving drought
issues.

The measures set out in the Delta Plan on Fresh®afply are being implemented according to
schedule. For some measures, an integrated appnaadieen adopted.

To improve the water quality in the Netherlandspansible parties such as the national government,
regional water authorities and other interestetigsacooperate in the Delta Approach. Recentlg, thi
cooperation resulted in the Delta Approach Watealiuand Fresh Water, which intends to improve the
water quality and to avoid water quality problemduture.

Spatial climate adaptation

Overall national policy outline

The Delta Plan on Spatial Adaptation, launcheddt72 has been mentioned before. It focuses onaspati
adaptation to more intense rainfall, drought arat,lees well as on measures to reduce the impact of
flooding through spatial planning should a floodwt The realisation of a water-resilient and clieaa
proof design will be achieved by working on sevarbiions (Figure 6.9):

mapping out vulnerabilities;

conducting a risk dialogue and drawing up aetyg

drawing up an implementation agenda,;

capitalising on opportunities for linkage;

encouraging and facilitating;

agrwnE

12 hitps://english.deltacommissaris.nl/delta-prograraeita-decisions/freshwater-strategy-delta-decision
3 https://deltaprogramma2018.deltacommissaris.nl/eiéshapter/1/2-delta-programme-/chapter/1-delta-pia-freshwater-supply
144 https://english.deltacommissaris.nl/delta-prograrameuments/publications/2017/09/19/dp2018-en-peirsie
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6. regulating and embedding;
7. responding to calamities.

Mapping out
vulnembilties

Drawing up Conducting risk dislogue

implementation agenda E and drawing up sirategy

Capitalising on
opporturities for linkage

Regulating and Enenuraging
embedding and facilitating

Responding
0 alamitles

Figure 6.9: The seven ambitions for water-resileamd climate-proof spatial planning (Delta Plan on
Spatial Adaptation 2018)

Regional policy outline

In urban areas, municipal authorities and regiarakr authorities are jointly responsible for reidgc
the risk of pluvial flooding. Théattps://www.government.nl/topics/water-managemeimiaistrative-
agreement-on-water-affairiooding as a result of heavy precipitation. Govaent authorities decide
how they address water challenges. So-called VWddeis are developed at different scales and with
different legal status; for example, a Water Platiha level of municipalities, a Municipal Sewerdgjan
(including rainwater collection), a Provincial Waian, a Water Management Plan of the Water
Authorities and a country-wide National Water Plahese different water plans together offer
opportunities for water-inclusive planning.

Measures coordinated by the Delta Programme

Concrete projects for climate change adaptatiosgmtty focus on mainstreaming and “no regret”
options. Implementation is often realised by regland local authorities, especially where spatial
developments are concerned. Coalitions of thenglfor regional and local initiatives are on thergase
(for example, see Box 6.5). The most importantltesontinue be the Climate Agreements between the
national government, the Association of Provindethe Netherlands (IPO) and the Association of
Netherlands Municipalities (VNG); the development aise of the National Climate Potf3lthe

Climate Impact Atlasthe execution of a climate stress test by mualitips before 2020, to which
authorities have agreed; and national and intemakicooperation between the business community and
the international Delta Alliance (2013).

45 hitp://ruimtelijkeadaptatie.nl/english/
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A number of municipalities have started to develdpptation policies and even released local adaeptat
strategies; for example, the cities of Rotterdanth(its Rotterdam climate initiative) and Amsterdam
(Amsterdam Rainproof). Many more examples existaasbe seen on the map showing examples of
climate adaptation measures which is availablenerpbrtal mentioned above. Several studies advise o
the embedding of adaptive capacity in planningimsents such as the strategic socio-environmental
assessment (planMER), Cost-Benefit Assessment,\atessment (in Dutch: Watertoets) and Building
Act (in Dutch: Bouwbesluit).

Box 6.5. Adaptation to climate change in the cityfoAmsterdam — Amsterdam Rainproof makes the most of
rainwater

Amsterdam Rainproof is a partnership which aimsethice the negative impact of the increasinglydesr heavy
rainfall in the city. Rainwater represents a fregource. Rather than allowing it to simply runiofb the drainage
system, Amsterdam Rainproof wants to put it to gosel.

In some places, the drainage system is simply mao the task. Within the urban environment, mutthe surface
area is covered by buildings, asphalt or concrétera/water accumulates and can cause significanagia
Amsterdam Rainproof collates information, initi&s/and ideas. Everyone can help to achieve its &ithde
installing a water butt in the garden may not séemake much of a difference, the “rainproofing”’Avhsterdam
will be the combined result of all efforts largedasmall. Every drop counts! The project involvessel cooperation
between various partners, from water managemehosties and research institutes to small compaanes
individual households.

https://amsterdamsmartcity.com/projects/amsterdanproof | https://www.rainproof.nl/

Regional and local measures

Provinces and Regional Water Authorities are imgletimg adaptation measures in the regional water
system. Most of the measures consist of creatipgcts for water” in order to store precipitation evatn
many cases, the parties involved prefer integrepdations, combining water issues with other space-
consuming issues (housing, leisure, biodiversipning, and so on) in order to create more value fo
society as a whole (see also Section 6.3.2).

The Association of Netherlands Municipalities (VNi&monitoring its members’ response to
increasingly severe and protracted rainfall. Apprately one third of the investments in water
management tasks at this level are intended toaweprainwater drainage. Measures focus on sepgratin
the precipitation run-off from sewage water. Theglide increased infiltration of precipitation,aigting
groundwater at levels beneficial to the ecosystethiacreased capacity to remove excess water.
Municipalities are required to compensate for Infliration capacity. Large projects are subjeciec
water assessment process.

International cooperation in preparing for adaptari

In addition to the cooperative actions at the mai@nd regional levels, the Netherlands actively
cooperates with other countries in low-lying deltaas that also face a challenging climate adaptati
The aim is to learn from each other, to help otipeogect themselves against floods and to help them
ensure sufficient amounts of clean water. In d@iagthe Netherlands enters into long-term cooparati
agreements. These partnerships will be based aextbting Partners for Water (Partners voor Water)
programme. Box 6.6 gives an example. Chapter 7iggsymore extensive information on the Dutch
support for climate action in developing countries.
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Giving adaptation to climate change a more prormtip&ace in foreign policy will also create
international opportunities for the Netherlands;drample, in the fields of international stability
agriculture, and urban planning and developmerg. N&therlands is world-renowned for its experience
and expertise in the field of water managementmAew York to Vietnam, Dutch companies,
academics and public officials are asked for advite growing demand for knowledge and experience
on the subject of climate adaptation provides opmities for Dutch expertise as an export product.

146



Box 6.6. The Banger Polder pilot in Semarang, Indagsia

The Banger Polder project in Semarang originates fihe long-term cooperation between Indonesiatlzad
Netherlands in the field of water management, dlmidn in an agreement between two Indonesian andtoh
ministries. The project’s aim is to stop the flanglicaused by soil subsidence, major cause amoumg thiings, like
climate change. Soil subsidence has lead to inicrgasverity of the daily sea intrusion and seviengations on the
drainage capacity of low-lying urban territories.

The poor district around the Banger drainage ciengemarang on Central Java, Indonesia was seltxtedt the
Dutch polder system as a solution to stop the flogpétom the Java Sea as well as the flooding duhieavy rainfall.
The project started in 2006 and comprises two corapts: 1. the design and construction of poldealities such as
polder dykes, a pumping station, retention basmbkdams in the drainage canal, and 2. the impleatientand
training by the Dutch Regional Water Authority Hoegmraadschap van Schieland en de Krimpenerwa&t8KH
of an organisation to operate and maintain thegydikilities.

In October 2016, the polder facilities were — imtgaovisionally — realised and operationalisedhc8ithat time, the
Community-Based Organisation SIMA was activatedyjmusly founded to shape public involvement and
responsibility in the water management of the wistThe main objective of this CBO is to be aremmtediate
between the inhabitants and businesses of théctlistr the one hand and the municipality on thepttand, which
operates and maintains the polder facilities. SIMAalso collect water retribution, which will cev approximately
50 per cent of the daily cost for the water manag@rm the district. The retribution adds up to atbene to one-and
a-half euro per person per year.

Since the pumping station has been in operatian &#fe completion of the polder dykes, the daibpéling from the
Java Sea has stopped and the neighbourhood has grgnosperity. The project formally terminategta end of
2017, but the friendly relations between the DIRelgional 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 considerableaotjpn the realisation of the current conservaigioals
for biodiversity. This development requires a reasment of aspects such as the foreseen extemsion a
localisation of the Dutch National Ecological Netlwgnow called “Nature Network Netherlands”) to
meet climate change challenges. Solutions willroftave a strong spatial impact on the already
intensively used Dutch landscape.

Examples of innovative strategies in this domathe following broad types of adaptation:

- assessment of nature policy and biodiversity caagiem goals in response to climate change
(2013)“%,

- scenarios for nature-inclusive agriculture andwa feollective” approach to agro-environmental
schemes;

- integration of nature objectives in water managedraed infrastructure.

The resilience of the natural environment throughbese innovations is expected to increase bytingea
larger interconnected nature areas and corridens/etl as a sufficient variety of favourable
environmental conditions (High-Low Netherlands,agrénfrastructure, wet-dry and fresh-salt gradients
and so on). Increasing the adaptive capacity afreatalls for a fuller use of the possibilities hiit the
existing framework of nature and biodiversity légi®n and policy, with a view to a more developitren
oriented policy focused on natural dynamics. Tloikcy should still respect global agreements on the
protection and sustainable use of biodiversitygaeed in the Convention on Biological Diversity &hd
Sustainable Developments Goals. An important insnt in this respect is the creation of the “Nature
Network Netherlands” under the responsibility af firovinces.

Provincial policy outline

In 2012, many nature management tasks were devvida provincial level, with the existing
budgetary reserves transferred to the Provinced.Hure provincial authorities are now responsible f
the management of existing nature areas as wiikea®alisation of the ecological network, for whic
80,000 hectares are to be acquired. Within theiphlydomain, the central government has limited its
own responsibility to the large bodies of water &mdertain aspects of agricultural nature managéme
the latter being undertaken in association withpiftevinces.

Adaptation measures

In 1990, the government introduced the Nationall&gioal Network, a concept intended to offset the
impact of climate change by allowing more spacenfdural processes. It was hoped that the proposed
infrastructure of interconnected nature areas wenlwburage vulnerable species to migrate; a form of
“managed relocation”. This principle has been retdiand now forms the basis of the policy document
“Natuurlijk verder” (“The Natural Way ForwardMinistry of Economic Affairs, 201¢

The climate buffer programrté was initiated in 2006 by collaborating nature migations, later united
in the Climate Buffer Coalition (CNK) in respongethe consequences of climate change. Climate
buffers are nature-based solutions that servediaceethe risk of flooding and the effects of prged

46 MinEZ 2013. Natuurambitie Grote Wateren 2050 emlee@mbition for nature in large water bodies 2050 dreyond.
https://www.rijksoverheid.nl/binaries/rijksoverh&idcumenten/publicaties/2013/10/31/beleidsverkegrniatuurambitie-grote-wateren-2050-
2010/natuurambitie-grote-wateren-2050-en-verderaEct. pdf

147 www. klimaatbuffers.nl
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drought, while creating positive effects for liviagd housing, the landscape, cultural heritage and

recreation. These climate buffers contribute todimate-proofing of the Netherlands.

This initiative found a ready ear in politics. Thatch House of Representative awarded it a subsidy

amounting to € 15 million, which was meant to buwilinate buffers as an example for climate

adaptation. Nature organisations were to be rediglerfer the implementation of the projects. The
government included the provision in the subsidyditions that attention must be paid to public sapp
and the dissemination of results.

These climate buffer projects were used as bestipea by the Delta Programme, which in turn led to

further knowledge development and publicity.

The Climate Buffer programme ran until 2014, bidrge part of the projects were completed later.

These projects are permanent sources of inspirdtid®2017, a restart was made when the CNK received

subsidies from the EU (LIFE IP Delta Programmejrider to link nature development and management

to future water management and water safety plans.

Altogether, 20 climate buffers were built up to 20They were designed in four different types:

» Inthe river landscape, the deepening of the fltaidp (for example, with beds parallel to the main
river bed) reduces the occurrence of high watertbadisk of flooding and dyke breaches. Climate
buffers of this type have been realised in Onlapn@mijen Wanssum, Regge, lJsselpoort, Weert and
Kemperbroek, for example.

* Inthe dune areas, broadening makes them moréerasihd improves their protection capacity
against floods, so artificial breaches can be atbw order to develop high-quality ecological
habitats. One example of such a climate bufferderde-Putten.

* Inthe tidal landscape of the Wadden Sea and Zegtha growth of flats, meadows, silts and salt
marshes can be promoted as a way to keep pac¢hwitiea level rise and the land subsidence. One
of the projects involved the reintroduction of ggass.

* Inthe peat grassland areas, raising groundwatelslvill slow down the subsidence process.
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Fig 6.10 : Climate buffers in the Netherlands

149



6.3.3  Agriculture, horticulture and fisheries

Overall national policy outline

Dutch agriculture is likely to benefit from climatbange more than agriculture in countries fartbehe
south or east. Higher temperatures may allow feiintroduction of new crops. If the effects of dira
change elsewhere in Europe prove less propitibesiNetherlands will gain a competitive advantadee T
increased frequency and intensity of weather ex¢sewill nevertheless result in greater damagedpscr
and production resources.

Examples of innovative strategies in this domathe following broad types of adaptation:

- innovation at the level of whole areas (vital coyside) by capitalising on the large coupled
transitions in energy, water and land'd%e

- renewal of agriculture and horticulture in viewthé globally increasing salinity of delta areas as
well as innovations at the production level (2312)

Adaptation measures

The Ministry of Agriculture, Nature and Food Setuimdicates that most adaptation measures nebé to
implemented at the farm level, although a higheellef planning is required for some. For example,
farmers can adapt to high-intensity rainfall by roWying drainage, but the impact 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 indésathat measures at the sector level are alsireegu
specifically for the development of heat-resistanpest- and disease-resistant varieties.

6.3.4 Health and welfare

Overall national policy outline

The Ministry of Health, Welfare and Sport is minidéfithe possible effects of climate change, which
addresses within its regular policy. In 2007, aidiatl Heat Plalt® was prepared as a preventive measure
in a cooperative project between the Ministry oblte RIVM, the Dutch Red Cross, ActiZ and the
Regional Health Services GGD (VWS 2007). This plas updated in 2015. It now offers a range of
specific measures that can be taken locally bytinisins and care providers to ensure that theyeady

and act appropriately in periods of sustained st National Heat Plan focuses on the residecsiad
sector and the action to be taken when a formdlkaee warning is issued. In addition, the Delta
Decision on Spatial Adaptation asks local authesitb pay attention to heat stféssTheClimate Impact
Atlashas recently been updated. It disseminates knowladd best practices.

8 http://www.klimaatlandschappen.nl

9 province of South Holland 2012. Glastuinbouw émihtveranderingGreenhouses and climate chahdetp://www.veenweidegebieden-
oras.nl/Upload/Glastuinbouw%20en%20klimaatveramdepidf

150 hitp://www.rivm.nl/en/Documents_and_publicationsi@oon_and_Present/Newsmessages/2015/ National_Hat aBtive

181 htps://english.deltacommissaris.nl/delta-prograresgons-and-generic-topics/spatial-adaptation
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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 your shopping or take a walk in the morning and evening
when it is cooler. Prepare a foothath 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/or 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 6.11 Example of communicating what to do durimeat waves

Monitoring of vectors and vector-borne diseasesidertaken by the National Institute for Public Hea
and the Environment (RIVM) as well as the NethattaRood and Consumer Product Safety Authority
(NVWA). Government policy seeks to prevent the leistament of exotic (i.e. non-indigenous) mosquito
populations in the Netherlands and the diseaseshénacarry (e.g. West Nile Virus). If monitoring
reveals the presence of exotic mosquitoes, thdyowibxterminated. Policy on indigenous mosquitoes
(and other culcidae) is currently being preparedddition, environmentally related diseases —@albe
ones associated with exposure to water of pooitguahre under surveillance.

Adaptation measures

Municipal health departments provide various foohsupport to prevent climate-related infectious
diseases and exposure to allergens. They are @bfgofor monitoring risks in and around open water
that is used for recreational purposes (in asgoaiatith the water management authorities) as asfor
public information about these risks. In addititrey are responsible for pest control and arraagthe
extermination of rats or other vermin, among othargs. For example, they also respond to outbrefks
the oak processionar¥ljaumetopoea processioneavhose caterpillars provoke an extreme allergin s
reaction. The municipal health departments als@igeoadvice on other allergens, including pollen,
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spores and mites, to members of the public asagdlb the departments responsible for parks and
recreation.

As part of the&Knowledge for Climat&esearch Programme, a number of provincial andaipah
authorities have studied the “urban heat islant¥atf Measures entail extensive modifications to
physical structures. In addition, heat stress neagdntrolled with proper and timely informationenttra
care to vulnerable groups.

6.3.5 Recreation and tourism

Overall national policy outline

The general policy is to make the Netherlands rattractive for tourists, give more room to
entrepreneurship and aim for sustainabitityThe Dutch weather might become more attractive less
uncomfortable — than that elsewhere in Europe, vbauld have a positive effect on tourism. An
attractive environment that invites outdoor redozet activity has a positive health effect. Howeve
recreation also increases the change of exposyp@&thogens and vectors (such as ticks and Lymeasghse
or cyanobacteria, also known as blue-green algae).

Adaptation measures
No specific adaptation measures for recreationtamdsm are formulated.

6.3.6 Infrastructure (road, rail, water and avia}io

Overall national policy outline

The Delta Programme addresses the question oftndevielop and maintain vital infrastructure in view
of its resilience to climate change and extremetina¥aThe Delta Decision on Spatial Adaptation asks
local authorities to pay attention to heat strespaat of the stress test to be performed by the
municipalities. TheClimate Impact Atlakas been updated accordingly and a National Clifhat&al has
been built to disseminate both knowledge and bestipes. The most recent monitoring results sugges
that the topic has so far been given little attantly municipalities, provincial authorities or wat
authorities.

Adaptation measures

Adaptation measures include both spatial and natisdpneasures. Spatial measures address adaptation
through urban planning, renewal and restructutNan-spatial measures include technical measures
(such as more extensive surveillance), early ifleation and assessment of health risks, more tedge
public information, cultural and behavioural adaipt® regulatory changes, and making climate
resilience an integral part of national and localinmental and planning policies.

The climate-proofing of the urban area againstdiog is improved by local measures (drainage, green
roofs and water squares) or by spatial measurdsasuthe construction of new open water (ditches,
canals and ponds). An example of adaptation togihgrweather patterns is the update of the design
guidelines for infrastructure in order to accowrttthe changing characteristics of rainfall.
Rijkswaterstaat (the Directorate-General for Putdliorks and Water Management) examines whether it
is necessary to update and amend the guidelinesddrdesign. The procedures for replacing essentia
water management structures such as locks and damell as the plans for new infrastructure, take
account the risks imposed by climate change. PtpRhich manages the national rail infrastructinzs
implemented measures to deal with risks duringnotiles that are associated with flooding and exérem
weather. For the design of new infrastructure, aterchange is taken into account.

152 https://www.rijksoverheid.nl/onderwerpen/toerisnrerecreatie/toerismebeleid-versterking-toeristissaetor
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6.3.7 Energy, IT and telecommunications

Overall national policy outline

The definition of “vital” or “critical” infrastructire has been expanded to include the supply sy$tems
energy, IT, telecommunications and drinking waitegddition to the infrastructure mentioned in the
previous sectiofi**** Risks of climate change, and possible approashesasures to mitigate those
risks, are one component of the “all-hazard” safetg security approach which seeks to identify and
manage all risks to the vital infrastructure in Netherlands.

Adaptation measures

In a number of pilot projects, government authesitat all levels are working alongside private-@ect
companies and network managers to devise waysichvwi climate-proof vital functions. Several grid
managers have conducted research to determinethetial impact of climate change such as flooding
on their section of the infrastructure, the objextieing to identify measures intended to redusiesriAn
important question being addressed is to what erteasures are necessary in order to ensure the
required levels of performance. Research has alsmieed how a large-scale power outage would affect
the chain of vital functions. The participationtbé grid managers in the pilot projects has pravide
valuable experience and created a good basisritvefucooperation.

Box 6.7. Climate adaptation in practice +ive cities in the province of North Brabant sigfitiealth Deal”

A human environment which is both healthy and ecainally vital: this aim is shared by the fifteerganisations
which signed thé Brabant Health Deal” partnership agreement in 204/6. With the agreement, all future
economic and spatial decisions will take healthwaatfare into account. Climate adaptation is aagnal
component of the Brabant Health Deal.

The programme partners include the province of INBrabant, the five largest cities in the regioajev
management authorities, municipal health departsnéime National Institute for Public Health and the
Environment, Utrecht University, and the UniversifyTilburg and its Centre for Sustainable Develepin Telos.

152 http://ruimtelijkeadaptatie.nl/english/nas/

134 Kennis voor Klimaat (Knowledge for Climate) 201#dfrastructuur en netwerken. Klimaat en vitale astructuur (Infrastructure and
networks. Climate and vital infrastructure). Pragraabureau Kennis voor Klimaat/Consortium Infrasimuc en netwerken.
http://edepot.wur.nl/315803
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7 FINANCIAL RESOURCES AND TRANSFER OF TECHNOLOGY

7.1 Introduction

Dutch support for climate action in developing civi@s is an integral part of its development coafien
and is financed from its budget for foreign trade development cooperatioh.World to Gain: A New
Agenda for Aid, Trade and Investmébutch Ministry of Foreign Affairs, 2013) sets dht agenda of
the Netherlands for aid and trade. Dutch developmelicy is based on four thematic priorities: sigu
and legal order, food security, water, and sexodlraproductive health and rights. Climate change,
gender and private-sector development are crosisxgtihemes. The thematic focus (as opposed to the
geographical focus or the implementation chanreg)lbecome the primary guiding principle. Thematic
programmes that are centrally managed from The éldgminate the bilateral allocation of the thematic
funds and reach a broad group of developing casitHlowever, we also continue to work with our 15
partner countries, where the priority themes appstied by significant bilateral programmes as
managed by the embassies. The 15 partner couatgesfghanistan, Bangladesh, Benin, Burundi,
Ethiopia, Ghana, Indonesia, Kenya, Mali, Mozambjdhe Palestinian Territories, Rwanda, South
Sudan, Uganda and Yemen. Multilateral organisatimminue to receive support, as they are key in
forging international agreement on global challengigch as climate change while they also have
advantages including scale, potential for coordtime&nd political leverage. In line with the deliate
choice for theme-driven aid delivery, Dutch multiel support is now primarily channeled to
organisations that contribute to the priorities arabss-cutting themes. In addition, the Netherlands
supports multilateral organisations with a systerole in international cooperation, such as the l&/or
Bank, UNDP and UNICEF.

As climate change is a cross-cutting theme in Ddwrelopment policy, there is a strong focus on
integrating climate change adaptation and mitigeitiorelevant development programmes, as well as a
budget that supports climate-specific programmeith We budget for climate-specific programmes, we
mainly support multilateral climate funds, prograemthat focus on providing access to renewable
energy and halting deforestation, and programnegsaiim to mobilise private climate finance.
Mainstreaming of climate action mostly takes plaxcthe programmes for water and food security,-but
where relevant — also in other fields such as eigactor development programmes and our partmparshi
with NGOs.

To support mitigation, we focus on providing acaessenewable energy and on halting deforestatmn;
support adaptation, we focus on climate-smart afjtice, integrated water resource management and th
provision of climate-resilient WASH services. Diagisk reduction is an integral part of our
programmes for integrated water resource managemaiie it also receives support through Partners
for Resilience. Gender is an important cross-cgttiveme, as climate action is most effective wihen i
builds on the capacities of both genders and agésebie needs as well as the vulnerabilities df.bot

7.2 (A) Provision of financial resources

7.2.1 Summary information on the provision of fin&l resources

Committed to scaling up its support for mitigateomd adaptation activities in developing countribs,
Netherlands has realised a year-on-year increadariate finance after having delivered on its
commitment of Fast-Start Finance during 2010-2818ile public climate finance amounted to € 286
million in 2013, it reached € 395 million in 20181420 million in 2015 and € 472 million in 2016. &v
the period 2013-2016, adaptation expenditures atadun 28 per cent of Dutch public climate finance
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and mitigation expenditures to 14 per cent. Mo$tlipiclimate finance supported cross-cutting atigei
(58 per cent), mainly due to substantial contritmsithrough multilateral organisations, in partcul
multilateral development banks. Detailed informati® provided in Tables 7.4a, 7.4b and 7.5 at titk e
of this chapter.

In 2015, the Netherlands started to track privéteate finance mobilised by public finance accoggia
the “Joint Statement on Tracking Progress Towdrdssi00 Billion Goal”, which major donors adopted
in 2015. Based on this Joint Statement, the Nethdd can now report that it mobilised in total € 73
million of private climate finance in 2015 and €l1million in 2016. Detailed information is providau
Section 7.2.8. As data and methodological limitagiare still a serious constraint, the reporteduantso
should be considered as best estimates.

7.2.2 New and additional financial support

As reported in the previous National Communicatiod the Second Biennial Report, the Netherlands
delivered on its commitment of Fast-Start Finanaeénd) 2010-2012. In the period since Fast-Start
Finance, we have chosen a more flexible approatiheérwith our pledge to contribute a fair shardte
costs of mitigation and adaptation to climate cleaimgdeveloping countries. Over the years, we l#ds@
actively engaged with private funds, as presemesection 7.2.8.

The financial resources over the period 2013-2@1@ported in this National Communication are
considered to be “new and additional” to the finahesources reported over the years 2009-201t#ein
previous national communication. As the Dutch Gowegnt’'s budgets are approved by Parliament on an
annual basis, all annual disbursements represenang additional resources.

7.2.3 _Assistance to parties from developing céesfparticularly vulnerable to climate change

Dutch development cooperation and climate actiercharacterised by a strong focus on poverty. Most
of the current policy instruments are aimed at L@Esvell as lower-middle income countries and are
specifically intended to benefit poorer populatisash as smallholder farmers, small entreprenends a
people with no access to safe drinking water, adait or energy. Poorer people and communities are
typically affected the most by the effects of climahange, not only because they are often the most
exposed but also because they have the least cesdorcope and adapt

Of the 15 Dutch partner countries, 11 are leastkb@ed countries (LDCs), most of which are fragitel
conflict-affected states. Although vulnerabilitydlimate change played no role in the selectiothege
countries in 2010, closely related aspects sutheakevel of poverty and income as well as
possibilities/opportunities to work on the four tiegtic priorities did. As a result, most of our it
countries are among the most vulnerable to clirchéage.

To address the needs of the poor, we work with Bitomle of actors, including national, regional and
local authorities, multilateral organisations, mgmvernmental organisations, private-sector orgéoiss,
farmers organisations, water boards, and so orseTtirganisations all have their own processesdoren
that their activities meet the needs of their tapgpulations.

135 |pCC, Climate Change 2014 Synthesis Report, SusnfoePolicymakers, 2014; Hallegatte, Stephane, WMBangalore, Laura Bonzanigo,
Marianne Fay, Tamaro Kane, Ulf Narloch, Julie Rdmeg, David Treguer, and Adrien Vogt-Schilb, 2086ock Waves: Managing the Impacts
of Climate Change on Povertglimate Change and Development Series. WashingténWorld Bank.
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7.2.4 Public financial support: contribution thgbumultilateral channels

Multilateral climate change funds to which the Natands contributed were the Least Developed
Countries Fund (LDCF), the Green Climate Fund (G@#§ Global Environment Facility (GEF) and the
Strategic Climate Fund'’s Scaling up Renewable BnBrggram (SCF-SREP), one of the Climate
Investment Funds (CIFs). The total contributionth®GEF are included in Table 7.1; the climate-
relevant share of our contributions to these ogians is included in Tables 7.4 at the end af thi
chapter.

The Netherlands played an active role in the ofmralisation of the GCF through its commitment of €
100 million, as a Board member and a co-chairsoRisk Management Committee. In the Board, our
priorities have been the GCF's focus on povertndge responsiveness and private-sector involvement,
as well as improving the project approval proc&ése Netherlands also continued to provide active
support for the work of the GEF and the CIFs thtoitg financial contributions, also as a membethef
GEF Council and the Joint Trust Fund Committeenef@IFs.

Year Amount in € Amount in $
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/Eonment Facility (GEF)

The Netherlands is a major donor of core fundinitdtilateral Development Banks as well as United
Nations organisations and funds that play an ingmbntole to support developing countries in their
climate action. In Tables 7.4 (included at the ehthis chapter), the Netherlands reports on theate-
specific part of these core contributions.

Key climate-relevant programmes of multilateralanigations that we supported are IFAD’s Adaptation
for Smallholder Agricultural Programme (ASAP), World Bank’'s Consultative Group on International
Agricultural Research (CGIAR), the World Bank'’s Egye Sector Management Assistance Program
(ESMAP), the World Bank’s Cooperation in InternatibWaters in Africa (CIWA), UNDP’s
Environment and Energy Thematic Trust Fund (SID&mmme), the ADB’s Water Financing
Partnership Facility, the World Bank’s Water Parsihdp Program and the World Bank’s Program on
Forests (PROFOR). From 2015, the climate-releviaatesof these programmes has been included in
Tables 7.4 (in previous years, Table 5).

Please note that the format of Table 7.4 has bemmbt in line with the improved format of the CTF
tables used for the Second and Third Biennial Repathich cover the same period as this National
Communication.

7.2.5 Provision of public financial support: colotition through bilateral, regional and other angls

Further to our support through multilateral chasngie Netherlands worked mostly through alliances
with the private sector, knowledge institutes arad¢ to support climate action in developing coestri
In countries with which we maintain a bilateral aéhtionship, we continued to focus mainly on eliet
smart agriculture, integrated water resource managéand climate-resilient WASH services. Centrally
managed programmes emphasised providing accessdwable energy, halting deforestation, promoting
climate-smart agriculture, using integrated wagsiources management or offering climate-resilient
WASH services. In many cases, these programmesne¢ianited to the countries with which the
Netherlands maintains a bilateral aid relationsbifi,they were targeted at a broader group of cmmt
and/or regions.

Table 7.5 (included at the end of this chapterggian overview of Dutch climate finance through
bilateral, regional and other channels disbursebérperiod 2013-2016. It provides the information
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requested in the improved format of the CTF tabkessed for the Second and Third Biennial Report so
as to bring our National Communication in line watlr Biennial Reports, which cover the same period.
The columns “status”, “funding source” and “finaadnstrument” have been omitted to save space; the
status of all reported projects is “provided”, gwairce of all funding is “ODA” and the financial
instrument is always “grant”.

7.2.6 _Mitigation

In the period 2013-2016, a total of € 220 millioassspent on climate change mitigation in 58 aatisjt
of which 38 activities had climate change mitigatas a principal objective and 20 as a significant
secondary objective. Furthermore, over the same piemiod, € 913 million of climate finance was dpen
in 116 cross-cutting activities. The majority oéthnitigation expenditures relate to the Dutch reataes
energy programme. Most cross-cutting finance ivigiead through multilateral organisations, including
multilateral climate change funds. Support for teslbgical development and transfer as well as suppo
for capacity-building is in many cases an integaat of the activities.

Support for access to renewable energy in devefppiuntries

With its renewable energy programme, the Dutch gawent aims to provide access to renewable energy
for 50 million people between 2015 and 2030. Betw2@04 and 2014, the Netherlands had already
provided 16.7 million people with access to enexgginst a target of 10 million people.

The bulk of the funds are channelled through hitdterojects and programmes executed by multilatera
agencies (“worldwide” and “regional”). In additiotihe renewable energy programme works with the
private sector as well.

e The Netherlands works closely with Germany on ttowigion of access to renewable energy in the
Energising Development Partnership (EnDev) in 2thtges. EnDev started as a Dutch initiative
implemented by GIZ and has grown into a multidomaulti-implementer programme co-managed by
GlZ and RVO.nl. It focuses on market developmentfcentralised technologies such as cooking
stoves, micro hydro and small-scale solar solutions

» The Netherlands provides grants to result-orieptedrammes for energy access. Examples of
interesting projects within the Dutch renewablergngrogramme are the Africa Biogas Partnership
Programme and the Rwanda National Energy Accesg#o The Africa Biogas Partnershipaims
to bring the successful work of SNV and HIVOS oméstic biogas in Asia to five countries in
Africa. This partnership will provide householdglclean cooking fuel, improved sanitation and an
excellent organic fertiliser. Another example is Bumba Iconic Island initiative, which aims to
reach universal energy access through renewabtgyeor the Indonesian island of Sumba.

» In general, the Netherlands strives to cooperatie thé private sector and encourages its non-
governmental partners to do the same. FMO opeitatéscess to Energy Fund in order to support
larger private-sector investments.

e The Netherlands invests in programmes of the Wdidk Group (WBG) that promote access to
renewable energy. It also supports greening thesimvent portfolio of the bank and the energy sector
policies of WBG partner countries. Examples areliigating Global programme (for household
solar lighting systems) and Scaling Solar (develgrid-connected solar power plants). The
Netherlands has provided strong support to thedyngector Management Assistance Program
(ESMAP) of the World Bank, which helps bank groapsl recipient countries to develop activities in
the field of energy access, renewable energy, greffigiency and improved energy sector
management, e.g. through reforming fossil fuel glies.

1%6 http://africabiogas.org/
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* In the context of the CIFs, the Netherlands madersiderable contribution to the launch of the
Scaling up Renewable Energy Programme (SREP).pfrbgramme has the ambition to transform
renewable energy sectors in low-income countrigigeeially geared towards the productive use of
energy. The Netherlands has been co-chairing tePSRbcommittee on behalf of the donor
countries since 2012.

Support for halting deforestation in developing cies

With a view to halting deforestation in developiz@untries, the Netherlands focuses on major driokrs
deforestation: supply chains such as timber, sdypatm oil as well as forest-dependent communities
trying to make a living.

To promote sustainable, deforestation-free suppdyns, the Netherlands has initiated and promdted t
Amsterdam Declaration¥he two Declarations — one on stopping deforestatiad one on sustainable
palm oil — were launched on 7 December 2015 wighittention of improving cooperation between
European countries committed to eliminating defatésn and achieving a supply chain for fully
sustainable palm oil by 2020. These Declaratioasraended to stimulate private-sector commitmet a
progress on agricultural commodities associateld déforestation (such as palm oil, soy and codna),
which Europe has a significant market share. Byaagng the market demand for sustainable
commaodities in the European signatory countries hclarations aim to incentivise sustainable
manufacture in producing countries. To date, thth&iands, Denmark, Germany, Norway, the United
Kingdom, and recently France and ltaly have sigmedrhis Amsterdam Group has adopted a strategy
with four pillars: facilitate European action otinchte, deforestation and trade; stimulate a glubhle
chain approach, e.g. through partnerships andretied) landscape approaches; enhance the dialotfue wi
major consumer-producer countries such as Chirchimaprove monitoring, e.g. by enhancing third-party
monitoring on deforestation.

As a partner of the Tropical Forest Alliance (TR®R0, the Netherlands promotes sustainable supply
chains at the global level. TFA 2020 is a publitsgte partnership, serving the needs of partners fr
business, government and civil society. It is cottedito reducing tropical deforestation relatetidyp
global commodities by 2020, starting with soy, b@alm oil, and paper and pulp.

Through the EU FLEGT programme (Forest Law EnforeetnGovernance and Trade), we support
producing countries to improve their legislatior amforcement in respect of illegal logging. Tothal
deforestation by forest-dependent communities, wppart activities that improve the productivity and
sustainability of their agriculture practices, emt®their role in land use planning and accesss;gimd
promote benefit-sharing within landscapes. Othgrgkegrammes that we support are the Initiative for
Sustainable Landscapes of the Sustainable Tratilative (IDH-ISLA) as well as several projects
implemented by Solidaridad and Tropenbos Internatio

Climate change mitigation is also supported thratinghDutch cooperation programmes with NGOs; for
example, the strategic partnerships with Solidakidldilieudefensie, IUCN, IRC and SNV.

7.2.7 _Adaptation

In the period 2013-2016, a total of € 440 millioassspent on climate change adaptation in 246
activities, of which 21 activities had climate charadaptation as a principal objective and 225 as a
significant secondary objective. Furthermore, dliersame time period, € 913 million of climate fina
was spent in 116 cross-cutting activities — as foaat above. The majority of the adaptation
expenditures relate to climate-smart agricultureegrated water resources management and climate-
resilient WASH programmes. Most cross-cutting ficears provided through multilateral organisations,
including multilateral climate change funds. Supor technological development and transfer ag wel
as support for capacity-building is in many caseggegral part of the activities.
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Climate change is a major global challenge th&srisiadermining current and future development tssul
including the Sustainable Development Goal (SDGraflicating poverty. Crop failures due to reduced
rainfall, spikes in food prices following extremeather events, natural disasters that destroysaaset
livelihoods, and emerging diseases may push 12mijpeople back into poverty by 2040 Since the
poorest people are often the most vulnerable teffeets of climate change, policies and actioregirte

be geared towards reducing their vulnerabilityn® ¢urrent and expected impacts of climate change,
order to prevent it from unleashing a vicious cyaigrowing vulnerability and poverty.

The Netherlands supports climate change adaptttiongh specific adaptation programmes such as
Partners for Resilience and through the integratfaciimate change concerns, particularly in
programmes for water and food security.

Guidelines for integrating climate-smart action® idevelopment policies and activities were devetbp
to support this process. In these guidelines, $teps are distinguished: (1) identifying the likishpact
of climate change, (2) identifying the risks angbogtunities that climate change presents, (3) lower
risks and increasing opportunities by integratiligate-smart actions, and (4) reflecting the clieat
smart actions in the activity’s appraisal docurreerd in the assignment of climate Rio markers (only
relevant for activities).

To assist embassies and their partners in thefisssteps of this process, climate profiles weedtdd

for 14 out of 15 partner countries or regions ii2@nd have been updated regularly since that¥me
They contain detailed information on the biophyks@ra socioeconomic vulnerability of the country
concerned as well as an overview of relevant pesiaind strategies by national governments. Thégwof
are publicly available othe website of the Dutch Sustainability Ufiib assist programme development
in other countries, the guidelines refer to varigasd sources of information such as the USAID @tin
Risk Profiles and the Climate Development Knowledgerviews.

In our food security programmes, we focus on tleeration of climate-smart agriculture and sustaiaabl
land use through activities such as diversifyimgpsrand income sources, enhancing water efficiency,
adapting production methods (e.g. improved seeatigiiated soil management) and improving access to
better weather information. Programmes are manaigleer from The Hague or by embassies in
Bangladesh, Benin, Burundi, Ethiopia, Ghana, Ind@eéenya, Mali, Rwanda, South Sudan and
Uganda.

Examples of programmes managed from The Hague:

IFAD’s Adaptation for Smallholder Agriculture Pragnme (act. no. 24659) supports smallholder
farmers in accessing the information tools andneldyies that help build their resilience to climat
change. It is operative in more than 30 developmgntries to make rural development programmes more
climate-resilient.

Geodata for Agriculture and Water Facility (act. 86484) aims to provide food producers with timely
and reliable information and advice as well asrfoial products through operational information clsai
using satellite data, so as to increase both dgrialioutput and food producers’ ability to deathw
increased weather variability and more extreme herataused by climate change. The Facility is
managed by the Netherlands Space Office and foaus&5 developing countries.

Examples of programmes managed by embassies:

%7 Shock Waves: Managing the Impacts of Climate Changeoverty World Bank, 2016.

%8 Bangladesh, Benin, Burundi, Ethiopia, Ghana, Iesdim Kenya, Mali, Mozambique, the Palestinian ifaies, Uganda, Rwanda, South
Sudan and Yemen. For our partner country Afghamjsta climate prolife was drafted as the coopengtimgramme with them has other
priorities.
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CASCAPE/Capacity-building for Scaling up eviden@séd best Practices in Ethiopia (act. no. 22482)
aims to validate climate-smart farming practicebedaken up by the agricultural extension seriidbe
Agricultural Growth Programme 2 of the governmeinEthiopia. The project is implemented by
Wageningen University, five Ethiopian universita®d two regional agricultural research institutes.

also aims to strengthen the capacity of stakehsl@esearch institutes, universities, extension ces)

to scale up best practices.

PAPAB/Supporting Agricultural Productivity in Burdn(act. no. 27741) aims to increase food
production in Burundi sustainably by promoting netrlriented, climate-resilient and sustainable
agricultural techniques, supported by targetedifet subsidies. This project uses a participatory
approach centring on integrated crop/soil/farm rgan@ent and cooperation between stakeholders at all
levels. The project consortium includes four pan&-DC, Alterra Wageningen UR, Oxfam Novib and
ZOA. In addition, over ten local organisations emglved (including Adisco, OAP, Consedi and Réseau
Burundi 2000+) as well as Dutch organisations (Hé&&tTPO, Soil Cares and Trimpact).

In our water programmes, we focus on better manageof scarce water resources, better flood
protection for populations living in deltas and imped access to climate-resilient WASH services.
Programmes are managed by The Hague and by entasBiangladesh, Benin, Ghana, Indonesia,
Kenya, Mozambique, the Palestinian Territories, Riga South Sudan and Yemen.

Examples of programmes managed from The Hague:

Sustainable Water Fund | and Il (act. nos. 2371D2011) is a public-private partnership facilitythe
field of water and sanitation which aims to conitédto water safety and water reliability in deaihg
countries, including through innovative technolagisolutions. Themes include climate-relevant tepic
such as efficient water usage, safe deltas andivedrbasin management.

Dutch Disaster Risk Reduction Team (act. no. 255@8)s with the fact that climate change will irase
water-related risks. As the Netherlands is renovioeits expertise in water management and risk
prevention, we aim to make this knowledge availablether countries. This reason is why the Dutch
government, together with the Dutch water sectarnéied the Disaster Risk Reduction Team (DRR
Team). The team of experts advises governmentewrtdiresolve urgent water issues related to flood
risks, water pollution and water supply, how tover disasters or how to rebuild after water-relate
disasters.

Examples of programmes managed by embassies:

Blue Gold Program in Bangladesh (act. no. 2400fabditates and improves water management
infrastructure in 115,000 hectares of polder laitth & population of 1 million, resulting in better
protection against floods and enhanced agriculfunauction.

Omidelta in Benin (act. no. 29296) concentratetherOuémeé river delta, more specifically on theanrb
and surrounding areas. Disaster risk reductioddsessed through the introduction of the Dutch ®elt
approach, while support to the National Water tosi (INE Benin) reinforces national and regional
capacity to cope with the uncertain effects of alienchange.

Climate change adaptation is also supported thrthgybutch cooperation programmes with NGOs. An
example is the “Partners for Resilience” (PfR)iative, a partnership of the Netherlands Red Cross,
CARE Netherlands, Cordaid, the Red Cross Climatgréand Wetlands International. PfR contributes
to the resilience of communities by integratingnelte change adaptation, ecosystem management and
restoration, and disaster risk reduction into deelent processes. Other examples are the cooperatio
programmes with Solidaridad, UTZ, IUCN, IRC and SNV

A detailed list of adaptation projects is includedhe Third Biennial Report of the Netherlandsrther
information on the projects is published by theHdefands through the International Aid Transparency
Initiative (IATI).
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7.2.8 Mobilised private climate finance

Climate change cannot be addressed by public E¢ions only. The private sector must be part ef th
transformative change that is needed for low-carbtimate-resilient development. Their knowledge an
financial resources are indispensable to succeed.

The Netherlands has set up a number of bilates&duiments to collaborate with the private sector. F
example, the Sustainable Water Fund, the Facditysfistainable Entrepreneurship and Food Security,
the Ghana WASH Window and FMQO's Access to Energydsupport public-private partnerships in the
water, food and energy sector that help to addi@sate challenges in developing countries, inaligdi
via the mobilisation of private finance. In additjadhe Netherlands supports a number of multidtrust
funds, multilateral climate funds and developmeaiks that mobilise private finance for climate awti

Apart from this approach, the Netherlands focuseaativities that indirectly assist the mobilisatiof
private climate finance by preparing the grounde ®@rample is that we support funds which promote
readiness for climate-relevant investments, suchea&nergy Sector Management Assistance Program
(ESMAP), the Public-Private Infrastructure Advisdtgcility and the IFC Sustainable Business Advisory
Another example is that we support the Global Iratimn Lab for Climate Finance, which identifies and
pilots cutting-edge climate finance instrumentd tizan attract private investment aimed at climai@nge
mitigation and adaptation in developing countridso in the Netherlands, a process has been seithip
the active support of the government which brimggether entrepreneurs, policymakers and investors t
formulate bankable business propositions that ¢aclikinate change challenges in developing countries

Mobilised private climate finance € million
Through bilateral programmes:

Facility for Sustainable Entrepreneurship and F8edurity 3
Sustainable Water Fund 4
Ghana WASH Window 1
Through multidonor funds:

The Sustainable Trade Initiative 9
Energising Development (EnDev) 16
Global Agriculture and Food Security Programme (GRIF 10
Private Infrastructure Development Group (PIDG) 1
Through multilateral climate funds:

Global Environment Fund 2
Green Climate Fund and Climate Investment Funds pm
Through FMO: 27
Through Multilateral Devel opment Banks: pm
Total 73

Table 7.2: Private climate finance, 2015, in € il
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Mobilised private climate finance € million
Through bilateral programmes:

Facility for Sustainable Entrepreneurship and F8edurity 7.44
Sustainable Water Fund 1.61
Ghana WASH Window 1.10
Solidaridad Partners for Change 0.26
Through multidonor funds:

The Sustainable Trade Initiative (IDH) 6.96
Initiative for Sustainable Landscapes (IDH-ISLA) 40.
Energising Development (EnDev) 14.47
Global Agriculture and Food Security Programme (GRIy 0.99
Private Infrastructure Development Group (PIDG) 20.7
Through multilateral climate funds:

Global Environment Fund 3.38
Green Climate Fund and Climate Investment Funds pm
Through FMO: 16.00
Through Multilateral Development Banks'™": 117.89
Total 171.22

Table 7.3: Private climate finance, 2016, in € il

Following years of work in the Research Collabasatin Tracking Private Climate Finance, major
donors adopted the “Joint Statement on Trackingiess Towards the $100 Billion Goal” in September
2015, agreeing on a common understanding of metil@ivate climate finance and its scope as wedl as
common methodology. Based on this Joint StatentlemfiNetherlands can now report that it mobilised in
total € 73 million of private climate finance in®®and € 171 million in 2018. Detailed information is
presented in Tables 7.2 and 7.3. As data and melibgidal limitations are still a serious constrathie
reported amounts should be considered as bestagstim

7.2.9 Methodology used for reporting on financedources

General remarks
The Netherlands reports on climate-specific ODA ttess been disbursed. All ODA consists of grants.
In Tables 7.4, the Netherlands reports on multigdtelimate finance comprising:
- the contributions to multilateral climate changeds;;
- the climate-specific share of our core contribugiem GEF;
- the climate-specific share of our core contribwitm multilateral financial institutions, including
regional development banks;
- the climate-specific share of our core contribugitm specialised UN bodies;
- the climate-specific share of our non-core contidns to multilateral organisations for
worldwide programmes (as of 2015; before 2015 uhetlin Table 7.5).

The climate-specific share of our non-core contrims to multilateral organisations for country-sifie
or region-specific programmes are reported undbtela.6 for contributions through bilateral, regibn
and other channels, in line with OECD/DAC's defimit of bilateral ODA..

%9 Excluding EIB.
180 HGIS- Jaarverslag 2015; HGIS-Jaarverslag 2016
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The Netherlands uses an annually established aigpounrrency exchange rate. This rate was €1 pér US
1.25 for 2013; €1 per US$ 1.32 for 2014; €1 per US$ for 2015 and €1 per US$ 1.09 for 2016.

Bilateral public climate finance
The Netherlands uses the OECD/DAC Rio Marker difing for climate change adaptation and climate
change mitigation.

For most activities (projects/programmes), the OHDAL Rio Markers are used to provide an
approximate quantification of Dutch climate finance

» If an activity is marked as “principal” for mitigah or adaptation, 100% of the support is
considered and reported as climate finance.

« If an activity is marked as “significant” for mi@dgion or adaptation, 40% of the support is
considered and reported as climate finance. Togeiitle other donors, we consider this
percentage to be a reasonable estimate of thegevelienate contribution by projects that have
climate change adaptation or mitigation as a Sicgnitt objective.

If more than one climate Rio Marker is assignedrtactivity, double counting is avoided as follows:
» If an activity has 2 “principal” markers, both areunted for 50%.
» If an activity has 2 “significant” markers, botheazounted for 20%.
« If an activity has 1 “principal” and 1 “significahitnarker, the “principal” marker is counted for
60% and the “significant” marker for 40%.

For the sizeable contributions through and to N@Qke framework of MSF-2 and the “Dialogue and
Dissent” policy framework (the Dutch policy frameskdor grants when working with NGOSs), the
Netherlands uses a mixed approach. The aforemewtigystem of quantification through Rio Markers is
used when climate change adaptation and/or mitigasi a principal or significant policy objectivéthe
entire activity. When climate change adaptation@nihitigation is only a principal or significanblicy
objective of parts of the programme, the Nethedatetermines the climate-specific share of the NGO’
programme. These percentages range between 4 gret 88nt.

Multilateral climate finance

To determine the climate-specific share of our camatributions to multilateral organisations, the
Netherlands applies the OECD/DAC “Imputed climatkted shares” (weighted averages) to our
relevant core contributions to multilateral orgauiens.

For a number of multilateral/UN agencies carrying dimate-relevant work (UNDP, UNEP, FAO,
WFP, UNCCD), OECD/DAC has not yet determined “Ingzlitlimate-related shares”. In consultation
with the organisations concerned, we have ourselgtsmined climate-specific shares for these
organisations and applied them to our core/gemeratibutions. These figures range between 5 and 30
per cent.

Private climate finance
The Netherlands reports on private climate fineameording to the “Joint Statement on Tracking
Progress Towards the $100 Billion Goal”, which nnajonor countries adopted in Paris on 6 September
2015. In this Joint Statement, private climatetiiceis defined as follows: “Private finance fonwite-
relevant activities that has been mobilised by jguiriance or by a public policy intervention, inding
technical assistance to enable policy and regylaisdorm”.
Key underlying principles that were agreed for kiag private climate finance are the following:

* Only finance mobilised by governments of developedntries is counted.
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» Where multiple actors are involved, the resultimgufice is only counted once in tracking.

» The reporting framework encourages and incentivisesnost effective use of climate finance.

In view of methodological and data limitations, trévate climate finance that the Dutch reporta sest
estimate of the private finance that was mobilisggublic finance from the Netherlands (bilatenadl a
attributable multilateral finance) to support deyahg countries in their climate action.

Key methodological choices made are the following.
Definition of public and private finance:
» An entity was considered public if more than 50%waned by public shareholders. In this
case, 100% of finance deployed by these institatisas considered public finance (no
apportioning if ownership was mixed).

« An entity was considered private if more than 508 wwned by private shareholders. In this
case, 100% of finance deployed by these institatisas considered private finance (no
apportioning if ownership was mixed).

Direct versus indirect mobilisation:
» Only climate-relevant activities that directly mtdé private finance were included.

» Climate-relevant activities that only indirectly hilise private finance were not included.

Types of public finance instruments:
» Grants, loans and equity were included. Guarargedsnsurances (e.g. export credit insurance)
were not included in the calculations. All instrurteewere calculated at face value.

Collection of data:

» Preferably, data were collected at the projectlléf/project data were not available, aggregated
figures were used.

Attribution:
» Attribution of private co-finance was based on @ @ta calculation (according to the share of
Dutch public finance in the total amount of pulfiance for the project, including public
finance from developing countriel$}.

Causality:
» All private co-finance in the same project was asstlto have been mobilised by public finance.

Point of measurement for public and mobilised pgevinance:
» Preferably, public and mobilised private financaevmeasured at the moment of disbursements.

» If disbursement data were not available, public matilised private finance were measured at
the moment of commitment (Board approval).

161 Exception is FMO. For FMO 100% of mobilized priedinance has been attributed to FMO when theyteréead arranger while 0% has
been attributed when they are not the lead arranger

164



Classification of developing countries:
» Developing countries were classified on the baktk@OECD/DAC list of ODA recipients.

7.3 (D) Provision of support for technology develmment and transfer

Support for technology development and transfanfoan integral part of many activities related to
climate change mitigation and/or adaptation, enassimg both hardware (equipment) and software
(know-how, methods, practices). Both the privatg@eand several knowledge institutes are partimers
providing this support. The combined innovative éindncial strengths of these parties are essdntial
meet the challenges of climate change togethertivitlyovernment.

As we do not track technology development and fearis our climate action, we provide an illustvai
list of activities that were at the implementatfmase in 2013—-2016. Further information is proviihed
Table 7.5 (included at the end of this chaptesg,ftrmat for which has been brought in line with th
improved format of the CTF tables used for the &d@nd Third Biennial Report.

Sustainable Water Fund | and Il — act. nos. 23746 24011

This fund is a public-private partnership facilitythe field of water and sanitation. It aims tatrdoute
to water safety and water reliability in developomuntries, including through innovative technobadi
solutions. Themes include climate-relevant topigshsas efficient water usage, safe deltas and ivagro
basin management.

Dutch Disaster Risk Reduction Team — act. no. 25588

Climate change will increase water-related risksttfe Netherlands is renowned for its expertisgdter
management and risk prevention, we aim to makektiogvledge available to other countries. This reaso
is why the Dutch government, together with the Dit@ter sector, founded our Disaster Risk Reduction
Team (DRR Team). The DRR Team is able to coveetitige disaster management cycle from
mitigation, preparedness and response to recokenjinstance, when a country has been struck by
severe flooding and the first emergency relief veoskhave gone, the need for advice on how to lauild
sustainable and safer water future arises. To these needs with a swift response, the DRR Team of
experts advises governments on how to resolve tivggeter issues related to flood risks, water pahut

and water supply, how to prevent disasters or lworeluild after water-related disasters.

Energising Development Partnership Programme (EpBeact. no. 18315

EnDev contributes to making local, renewable enexpessible in 26 developing countries, mainly for
the benefit of rural and peri-urban populationgjadnstitutions, and small and medium-sized
enterprises in Africa, Asia and Latin America. Tfast is done by establishing economically sustaima
energy solutions and distribution schemes, maimtytdiral communities. More detailed information on
the technological cooperation projects within EnBeavailable on their websifé

Energy Sector Management Assistance Program (ESMAR). no. 29278

ESMAP supports, among other things, geothermalggreapacity and resource risk mitigation through
south-south cooperation (support for targeted rebedesign and preparation, capacity developmeat a
knowledge dissemination). The Netherlands has Specipertise on how to improve the success rate of
geothermal test drilling and how to mitigate geatie resource risks. Through a trilateral approéch,
will also build on the experience of countries whitave a track record in geothermal development

162 www.endev.info
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(Indonesia, Kenya, the Philippines and Turkey) whith are open to share lessons with peer couritries
the south.

Integrated Seed Sector Development Programme initsh— act. no. 23448

The overall objective is to increase agricultunalductivity through the production and marketing of
improved seeds that are drought- or flood-resili€hts programme is managed by Wageningen
University and largely implemented by four Ethiapianiversities, the Oromiya Seed Enterprise, aad th
Ethiopian Seed Growers and Processors Associdtimprogramme builds the capacity of private
entrepreneurs and farmer organisations (in ternasgafnisational, managerial, financial and technica
skills) to maintain their own investments. It aflgoengthens the capacity of governments (at tHemal
and the woreda level) and non-government organisaijuniversities, research centres) to support the
seed sector.

Capacity-building for Scaling up evidence-based Beactices in Ethiopia (CASCAPE) — act. no. 22482
The CASCAPE project aims to validate climate-srfenming practices to be taken up by the agricultura
extension service in the Agricultural Growth Pragrae 2 of the government of Ethiopia. The project is
implemented by Wageningen University, five Ethiopiaiversities and two regional research institutes
on agriculture. It also intends to strengthen tygacity of stakeholders (research institutes, usities,
extension services) to scale up best practices.

Integrated Seed Sector Development (ISSD) PrograamtiéSSD Plus Programme in Uganda — act.
nos. 23617 and 29417

These projects aims to build the capacity of lee&ld groups to become businesses which produce
improved drought- or flood-resilient seeds throaghaboration with national research centres. The
project also focuses on strengthening the relgwablic institutions, such as the national seed
certification service and the Uganda National ADerlers Association.

Solar for Farms in Uganda/Milking the Sun — act. A6961

This project makes high-quality and affordable stdenps and solar home systems available to dairy
cooperative members through the provision of filmagahereby increasing farm production, lowering
household emissions (substituting kerosene forsatawell as providing improved lighting for daiend
household activities.

Supporting Agricultural Productivity in Burundi (FPRAB) — act. no. 27741

The PAPAB project aims to increase food produciioBurundi sustainably by promoting market-
oriented, climate-resilient and sustainable agrical techniques, supported by targeted fertiliser
subsidies. This project uses a participatory apgragntred on integrated crop/soil/farm management
and cooperation between stakeholders at all leVaks project consortium includes four partners: @D
Alterra, Wageningen University, Oxfam Novib and ZQA addition, over ten local organisations are
involved (including Adisco, OAP, Consedi and RésBatundi 2000+) as well as Dutch organisations
(HealthNetTPO, Soil Cares and Trimpact).

Water Grand Challenge: Securing Water for Food & no. 26393

Water scarcity is one of the main challenges whligteloping countries face, a challenge that will be
further exacerbated by climate change. To helpldpirey countries meet this challenge, the objeabive
the “Securing Water for Food” programme is to sewand accelerate innovations that enable the
production of more food with less water and/or malare water available for food production,
processing and distribution in developing countriesovations involve a) water efficiency and reuse
water capture and storage, and c) salinity andnimireision. The activity will catalyse new invesris
of businesses, governments at all levels, NGOs#rats to address water scarcity in the food value
chain by providing financial and technical sup@®twell as innovation acceleration support.
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IFAD’s Adaptation for Smallholder Agriculture Praggnme (ASAP) — act. no. 24659

The Netherlands supports IFAD’s Adaptation for Shwtier Agriculture Programme (ASAP), which
supports smallholder farmers to access the infaamabols and technologies that help to build their
resilience to climate change. This programme adstains capacity-building elements. It is operative
more than thirty developing countries to make rdealelopment programmes more climate-resilient.

Urban Dredging Demonstration Project — act. no. 283

This project aims to increase the knowledge andatps (trained staff, resources and instrumeofts)

the Dhaka Water Supply and Sewage Authority foredisd and maintenance dredging operations
through the demonstration of new, internationatipven dredging technologies and the dissemination o
dredging expertise. This fact will help to redule tisk of increased floods as a result of clintd@nge.

Ghana Climate Innovation Centre (GCIC) — act. n6£%

The GCIC, supported by infoDev/World Bank Grouppkedocal small and medium-sized enterprises
(SMESs) in clean technology as well as climate iratoks to commercialise and scale the most innowativ
private-sector solutions to climate change. It tesentrepreneurs in clean technology with the
knowledge, capital and market access requireduttctaand grow their businesses. The success @& thes
enterprises leads to emission reductions and inggkolimate resilience, while it also enables depielp
countries to realise greater value in the innovaetialue chain, build competitive sectors and crgdis.

Good examples of support for the development ahdmeement of endogenous capacities and
technologies are the Energising Development PatifeProgramme (EnDev), the Integrated Seed
Sector Development (ISSD) Programme in Ethiopia lthegrated Seed Sector Development Programme
and the ISSD Plus Programme in Uganda, and thea&3Bkmate Innovation Centre (GCIC).

As technological development and transfer is a dexnagnd long-term processiiccesses and failures
can often only be established properly in retrosgear instance, to promote the use of renewaldegsn
technologies that contribute to universal energeas, we started to invest in various long-term
innovation processes years or even decades agaddy®, we consider our support of household solar
systems a success, while our support of Jatropkdesa successful.

The Netherlands has supported the promotion ofdimid solar systems as an alternative to communal
power projects since the first pilot in the ear®0@s. Development funds were used to subsidise pilo
projects, develop financing mechanisms, and shaligigs and the enabling environment for the
commercial dissemination of solar home systemsuAda?010, breakthroughs in the field of LED
lighting and lithium batteries brought forward awnenge of “pico solar” products, mostly solar ks
and small plug-and-play solar home systems. ThaeéMeinds invested in fast-start climate finance to
fund further pilots on the ground in a large numisedeveloping countries through the Daey Ouwens
Fund and the EnDev programme, as well as via sydtemifforts to strengthen the enabling environment
through the Lighting Africa/Lighting Global prograne. This combination of approaches has strongly
contributed to a self-propelling commercial seethich has served more than 110 million people
worldwide with off-grid lighting and rural electiifation products, and which grows by about 35%
annually.

To develop Jatropha as a sustainable biofuel ereph-Saharan Africa and Indonesia, the Netherlands
supported twelve different projects between 20652014. There was substantial interest and co-
investment from a wide variety of businesses, N@@sgovernments. Projects ranged from pilot farms
to policy development and from the direct use tbjgha oil at the village level to the productidn o
biodiesel. In practice, however, all but one of pnejects performed poorly and did not deliver loa t
promise of a potential breakthrough technology. Neéherlands excluded the technology from
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subsequent subsidy calls of the Daey Ouwens Fuodadays, the original interest from the broad range
of stakeholders has largely disappeared and ietbblck on as the “Jatropha hype”.

7.4 Provision of capacity-building support

Capacity-building of local partners in developirayntries forms an integral part of many activitiesat
support climate change mitigation and/or adapta#darnwe do not consistently track capacity-building
for climate action, we provide an illustrative ligtactivities that were at the implementation ghias
2013-2016.

Climate and Development Knowledge Network (CDKBit-no. 21868

CDKN helps to turn global and local research aifidrination on climate change into policies and
programmes, supporting developing countries to nto\geclimate-resilient future. This programme
should result in relevant policy and strengtheregghcity by putting an emphasis on knowledge
management, research, partnership, technical assésand services.

Partners for Resilience (PfR) — act. no. 27551

Partners for Resilience (PfR) is a partnershijnefNetherlands Red Cross, CARE Netherlands, Cqardaid
the Red Cross Climate Centre and Wetlands Intemmati PfR contributes to the resilience of
communities by integrating climate change adaptatcosystem management and restoration into
disaster risk reduction. This approach helps conitiesrin strengthening their capacities to redinee t
impact of disasters.

Zambezi Valley Agency in Mozambique — act. no. 8465

This programme aims to build the capacity of thenBazi Valley Agency (ADVZ) and the strategic
partners of ADVZ to promote inclusive and sustaleayricultural development in the Lower Zambezi
Valley.

Sustainable Agriculture, Food Security and LinkageBangladesh (SaFalk) act. no. 24552

This project aims to enhance food security by priimgcsustainable, climate-smart agricultural pieegi
and linking farmers to markets. It includes tragsessions for farmers to adopt innovative, clinsabart
farming practices.

African Biogas Partnership Programme (ABPP) — act. 26010

The African Biogas Partnership Programme (ABPP)Bsuhe capacity of the biogas sector in five
African countriesEthiopia, Uganda, Burkina Faso, Kenya and the drirepublic of Tanzania. These
countries are assisted in applying domestic biagas climate-friendly solution for energy, organic
fertiliser and livestock keeping.

Urbanising Deltas of the World (UDW) — act. no. 287

The Urbanising Deltas of the World is a researcdgmamme with the goal of supporting water safety,
water and food security, and sustainable economieldpment in delta areas worldwide. Climate change
is one of the challenges that the programme airasltioess. The programme combines the generation of
practical and applicable knowledge with capacitilding to use this new knowledge, e.qg. in the desig

of interventions and in the formulation of new pis. In the Mekong Delta, for example, one of the
research consortia is developing an integratedgugeckf tools to understand the interrelations betwe
increased land subsidence, sea level rise, redueadiows, increased flood risks and salinisatafrihe
delta's freshwater system better. The packagehelifl decision-makers to assess the pros and cons of
different interventions in land use, water manag#raed infrastructure through an integrated apgroac
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Cooperation in International Waters in Africa (CIWAact. no. 25925

The World Bank's Cooperation in International WatarSub-Saharan Africa (CIWA) programme aims
to strengthen cooperative management and develdgherternational waters across sub-Saharan
Africa in order to aid sustainable, climate-resitigrowth. It supports transboundary cooperation in
rivers, lakes and groundwater bodies, focusing anwdher things on capacity-building in transbougdar
institutions such as river basin authorities otlmnucleus of such organisations which ripariaesra
the process of establishing.

World Resources Institute (WRI) — act. no. 18813

The Dutch government supports WRI's work on intéomel climate change issues. One of the aspects of
WRI's work is to support developing countries iteigrating climate risks into laws, policies andngla
leading to climate-resilient development outcomes.

Integrated Water Resource Management ProgrammigeifNtger Basin (GIRE) in Mali — act. no. 26989
This programme aims, among other things, to impknavledge on available water resources as well as
to promote sustainable water allocation and mainigdior various sectors (energy, drinking water,
fisheries, livestock, irrigation, and so on), takinto account the expected consequences of climate
change. The programme includes a capacity-buildamgponent for relevant public and private-sector
personnel, research institutes and user groups.

Women Delegates Fund (WDF) — act. nos. 27054 agdi®9

The Women Delegates Fund aims to increase thetigfqrarticipation of women from developing
countries, mostly LDCs, in the UNFCCC climate négfains. This fund combines the payment of travel
costs with a capacity-building programme.

Small-Scale and Micro Irrigation Support Projec§(@8ISP) in Ethiopia — act. no. 26389

The objective of SSMISP is to build the capacityadévant public and private institutions in four
Ethiopian states for establishing and managinglssoale irrigation systems and micro irrigation
schemes.

Professional Education in the Niger Basin (FIBAMIMali — act. no. 24966
Through this programme, professional educationresrior sustainable land and water management in
the Niger Basin are strengthened with a view todasing food security.

IGG-IHE Delft Institute for Water Education Programatic Cooperation — act. nos. 17133 and 28325
IHE Delft Institute for Water Education supportgasity-building in the water sector of developing
countries through education, research and partipsrphogrammes. Climate change is an integralgfart
the programmes. The geographical focus is on thegracountries in Dutch development cooperation as
well as on river basins in Africa and the MiddlesEa

In addition, the Netherlands supports a scholanstogramme for Small Island Developing States (SIDS
to strengthen their capacity in the water sectdrtarcope with the effects of climate change. THE |

Delft Institute for Water Education is one of thend’s foremost education and research institutes i
water-related fields. This programme offers 25 tafships for 18-month Master of Science courses as
well as 70 short courses for water professionalspanticymakers.

Netherlands Red Cross Response Preparedness 1l Ra@8677

This programme focuses on building the capacitydsponse preparedness of national Red Cross and
Red Crescent societies in Mali, the Central Afri€apublic, Lebanon and Zambia so they can better
respond to disasters, including climate-relatedddess, e.g. by translating early warning inforomatnto
proactive action.
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Support to ATA in Ethiopia — act. no. 28735

The Agricultural Transformation Agency (ATA) is pmsible for addressing issues that limit
productivity at the farmers’ level as well as mariksues, while also tackling underlying systemsgues.
Climate change adaptation and mitigation are cca#sng concerns. Building the capacity of the
Ministry of Agriculture and Natural Resources, Mimistry of Livestock and Fisheries as well as othe
key players is part of ATA's mandate.

Institutional support to FIPAG in Mozambique — awb. 29748

The Netherlands provides capacity-building supfmthe Fundo de Investimento e Patriménio do
Abastecimento de Agua (FIPAG), the asset manageatsr supply infrastructure in the major cities of
Mozambique (21 cities) as well as the operatohefwater supply systems. Part of the support facose
ensuring that FIPAG’s investments are more regitiethe effects of climate change.

OmiDelta programme in Benin — act. no. 29296

This activity focuses on the Ouémé river delta, erapecifically on the urban and surrounding areas.
Disaster risk reduction is addressed through ttiednction of the Dutch Delta approach, while suppo

to the National Water Institute in Benin reinforecegional and regional capacity to cope with the
uncertain effects of climate change. The Nationat&W Institute aims to develop the capacity foadat
collection, hydraulic modeling and advisory sergicEhe OmiDelta programme consists of three funding
instruments: (1) a fund for the development of gomeent projects, (2) a fund for civil-society and
private-sector projects, and (3) a technical aamscs instrument.

Palestinian-Dutch Academic Water Cooperation — aot.29135

This cooperation programme between 10 Dutch anesEaian universities aims to tackle key challenges
facing the Palestinian water sector both on a p@iw on a practical level, while enhancing theacitp

of the Palestinian academic institutions throughbaetactivities. Key challenges include increasimger
productivity in the agricultural sector as welliagroving river basin management and safe deltat$, b

of which promote an increasing resilience to cliengttange.

National Geothermal Capacity-Building Programmendonesia — act. no. 2528@orks to develop
Indonesia’s geothermic potential at various loasjaalculated to be 27,000 MW, of which only 1,052
MW (4%) was being used in 2008. A challenge foriedhg geothermal goals is the lack of knowledge
and capacity at the provincial governments and kedge institutes regarding the assessment of
geothermal potential and the development of genthkeproduction. The objective of this public-prieat
partnership is to develop and strengthen the streicif human resources development, which is needed
to provide the workforce for the development anglementation of the planned capacity for geothermal
energy in Indonesia.

7.5 (E) Information under Article 10 of the Kyoto Protocol

The information on activities, actions, and prognas undertaken to meet commitments under Article
10 have already been described in various patti®National Communication (see also the summary
table in Annex 3). A brief summary:

Cost-effective programmes to improve quality oéimuories/national systems (a)

This is described in Chapter 3.C (3.3.). Besidé¢®mnal programmes, the Netherlands also participiste
the EU Monitoring Mechanism working groups, workghoand studies on the exchange of experiences
and further improvement of inventory aspects, an@2G projects, for example with Romania, and
recently with Indonesia where further exchangexplegiences is implemented.
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Domestic and regional programmes (b)
These are described in Chapter 4 (e.g. 4.3) angt@hé (on adaptation).

Transfer of technology (c)
This is described in the previous section.

Research and systematic observation (d)
This is described extensively in Chapter.

Education and training and public awareness (e)
Chapter 9 describes the actions in the Netherlands.

171



Table 7 4a: Dutch provision of public financial sugport — summary information, 2013-2016

Provision of public financial support: summary information in 2013

Allocation channels

2013

European euro — EUR

uSsD

Core/
gener
al

Climate-specific

Core/

Mitigation

Adaptation

Cross-cutting

Oth

er

gener
al

Climate-specific

Mitigation

Adaptation

Cross-cutting

Oth
er

Total contributions
through multilateral
channels:

532,836

0

71,385,593

631,045

0

89,231,991

Multilateral climate
change funds

31,621,720

39,527,1

50

Other multilateral climate
change funds

504,836

631,04

Multilateral financial
institutions, including
regional development
banks

35,214,027

44,017,5

33

Specialised United
Nations bodies

28,000

4,549,846

0

5,687,3

Total contributions
through bilateral,
regional and other
channels

74,038,509

33,664,314

106,942,487

92,548,136

42,080,393

133,678,109

Total

74,571,34

33,664,31

178,328,08

93,179,18

42,080,39

222,910,10

Exchange rate EUR 1 : USD 1.25
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Provision of public financial support: summary information in 2014

Allocation channels

2014

European euro — EUR

uUsb

Core/
gener
al

Climate-specific

Core/

Mitigation

Adaptation

Cross-cutting

Oth

er

gener
al

Climate-specific

Mitigation

Adaptation

Cross-cutting

Oth
er

Total contributions
through multilateral
channels:

12,060,766

0

90,157,228

3,155,226

0

118,627,932

Multilateral climate
change funds

11,440,200

15,052,8

D5

Other multilateral climate
change funds

2,397,972

3,155,22

Multilateral financial
institutions, including
regional development
banks

71,055,847

93,494,5

30

Specialised United
Nations bodies

9,662,794

7,661,18

0

10,080,5

08

Total contributions
through bilateral,
regional and other
channels

71,403,956

134,351,471

86,711,871

93,952,574

176,778,251

114,094,567

Total

83,464,722

134,351,471

176,869,099

97,107,800

176,778,251

232,722,499

Exchange rate EUR 1: USD 1.25
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Provision of public financial support: summary information in 2015

2015

European euro — EUR

usD

Allocation channels

Core/
gener
al

Climate-specific

Core/

Mitigation

Adaptation

Cross-cutting

Oth

er

gener
al

Climate-specific

Mitigation

Adaptation

Cross-cutting

Oth
er

Total contributions
through multilateral
channels:

2,473,580

23,098,350

154,570,319

3,342,676

31,213,986

208,878,809

Multilateral climate
change funds

6,700,000

9,054,04

4

Other multilateral climate
change funds

2,473,580

3,342,67

Multilateral financial
institutions, including
regional development
banks

139,725,228

188,817,8

76

Specialised United
Nations bodie

23,098,350

8,145,09

31,213,9

86

11,0@6

88

Total contributions
through bilateral,
regional and other
channels

28,919,817

93,032,880

118,037,994

39,080,834

125,720,108

159,510,803

Total

31,393,397

116,131,230

272,608,313

42,423,509

156,934,095

368,389,612

Exchange rate EUR 1: USD 1.25
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Provision of public financial support: summary information in 2016

Allocation channels

2016

European euro — EUR

USD

Core/
gener
al

Climate-specific

Core/

Mitigation

Adaptation

Cross-cutting

Oth

er

gener

Climate-specific

Mitigation

Adaptation

Cross-cutting

Oth

er

Total contributions
through multilateral
channels:

3,075,262

33,692,804

198,872,817

3,342,676

36,622,613

216,166,106

Multilateral climate
change funds

26,207,500

28,486.,4

13

Other multilateral
climate change funds

3,075,262

3,342,67

Multilateral financial
institutions, including
regional development
banks

148,630,796

161,555,2

13

Specialised United
Nations bodies

33,692,804

24,034,52

=Y

36,622,6

13

26,8

Total contributions
through bilateral,
regional and other
channels

27,625,660

122,614,269

86,007,038

30,027,891

133,276,379

93,485,911

Total

30,700,922

156,307,073

284,879,855

33,370,567

169,898,992

309,652,017

Exchange rate EUR 1: USD 1.25
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Provision of public financial support: summary information in 2013- 2016

Allocation channels

2013-2016

European euro — EUR

USD

Core/
gener
al

Climate-specific

Mitigation

Adaptation

Cross-cutting

Oth
er

Core/
gener
al

Climate-specific

Mitigation

Adaptation

Cross-cutting

Oth
er

Total contributions
through multilateral
channels:

18,142,444

56,791,154

514,985,957

10,471,623

67,836,600

632,904,838

Multilateral climate
change funds

75,969,420

92,120,5

12

Other multilateral
climate change funds

8,451,650

10,471,647

Multilateral financial
institutions, including
regional development
banks

394,625,893

487,885,1

Specialised United
Nations bodies

9,690,794

56,791,154

44,390,6

A4

67,836

600 52,899,175

Total contributions
through bilateral,
regional and other
channels

201,987,942

383,662,934

397,699,390

255,609,435

477,855,132

500,769,390

Total

220,130,386

440,454,088

912,685,348

266,081,058

545,691,731

1,133,674,228

Exchange rate EUR 1: USD 1.25

All definitions are the same as in CTF Table 7.
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Table 7. 4b: Dutch provision of public financialpgort by organisation, 2013-2016

Donor funding

Total contributions through multilateral
channels

Multilateral climate change funds

1. Global Environment Facility

2. Least Developed Countries Fund
3. Special Climate Change Fund

4. Adaptation Fund

5. Green Climate Fund

6. UNFCCC Trust Fund for
Supplementary Activities

EUR

2013

Total amount
Climate-specific
EUR EUR

2014 2015

EUR EUR
Total Type of
2016 2013-2016 Support

71,918,428.9 102,217,994.4180,142,249.5235,640,883.5589,919,556.5
13,838,172.0 9,173,580.2¢ 29,282,761.9 84,421,070.3

32,126,556.2
11,621,720.00
20,000,000.00

7. Other multilateral climate change funds

Montreal Protocol
Multilateral financial institutions,
including regional development banks
1. World Bank
2. International Finance Corporation
3. African Development Bank
African Development Fund
Asian Development Bank
Asian Development Fund

4.

5.
Development

6. Inter-American Development Bank
7. Other

504,836.20

35,214,026.7
34,990,550.06

201,876.70

European Bank for Reconstruction and

21,600.00

International Development Association

International Bank for Reconstruction

and Development
European Development Fund

177

11,440,200.00

14,507,500.0037,569,420.0Cross-cutting
20,000,000.00

Sector

Other Multi-Sector

General

6,700,000.0011,700,000.0018,400,000.0Cross-cutting Environment

2,397,972.00 2,473,580.24

3,075,261.92 8,451,650.3b/itigation

71,055,842.4139,725,228.1148,630,796.4394,625,893.8
10,590,407.0099,040,937.7928,342,127.0872,964,021.98ross-cutting

9,962,675.84 4,488,847.40
677,248.00 708,713.55

2,208,000.0016,659,523.2€ross-cutting
2,501,773.68 4,089,611.98ross-cutting

42,334,357.1328,003,339.8012,194,298.9282,531,995.8&ross-cutting

405,802.00 2,997,869.65
7,085,352.48 4,485,520.00

365,396.76 3,769,068.4Tross-cutting
3,019,200.0014,590,072.4&ross-cutting

21,600.0(Cross-cutting

Cross-cutting

Other Multi-Sector
Other Multi-Sector
Other Multi-Sector
Other Multi-Sector
Other Multi-Sector
Other Multi-Sector

Other Multi-Sector



Total amour
Climate-specific

Donor funding EUR EUR EUR EUR EUR
Total Type of Sector
2013 2014 2015 2016 2013-2016 Support
Association
ODA Budget European Union
Regional Development Bank Group
Specialised United Nations bodies 4,577,846.0 17,323,980.0 31,243,441.0 57,727,325.2110,872,592.3
1. United Nations Development
Programme
UNDP 2,875,000.00 1,486,340.00 875,000.00 1,400,000.00 6,636,340.0Cross-cutting  Other Multi-Sector
UNDP specific programmes Water and
61,650.2! 61,650.2!Adaptatior Sanitatiol
UNDP specific programmes 277,500.00 277,500.0@Cross-cutting | Other Multi-Sector
2. United Nations Environment
Programme
UNEP specific programmes
UNEP 1,424,846.00 1,424,846.00 2,142,668.40 1,542,600.00 6,534,960.4Cross-cutting = Other Multi-Sector
3. Other
FAO 250,000.00 250,000.00 325,000.00 325,000.00 1,150,000.0Cross-cutting Other Multi-Sector
FAOQO specific programmes Water and
504,563.08 5,156,536.15 5,661,099.2R&daptation  Sanitation

International Fund for Agricultural

Development 13,372,638.8616,242,218.3829,614,857.2Adaptation
International Fund for Agricultural

Development 9,639,000.00 9,639,000.00/itigation
IFAD specific programmes 20,000,000.0020,000,000.08daptation

United Nations Convention to combat

Food Security
Water and
Sanitation

Food Security

Desertification 24,922.80 24,702.80 49,625.6Cross-cutting | Other Multi-Sector

United Nations Convention to Combat

Desertificatiol 28,000.0 23,794.0 51,794.0(Mitigation
United Nations Educational, Scientific

and Cultural Organization specific

programmes 655,600.00 655,600.0RAdaptation
United Nations International Children's 6,653,643.40 5,336,267.9011,989,911.3@daptation
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Water and
Sanitatiol

Water and
Sanitation

Water and



Total amour
Climate-specific

Donor funding EUR EUR EUR EUR EUR
Total Type of Sector
2013 2014 2015 2016 2013-2016 Support
Emergency Fund specific programmes Sanitation
World Food Programme Agriculture, Other
4,500,000.00 4,500,000.00 4,500,000.0013,500,000.0€ross-cutting Multi-Sector
World Food Programme specific Water and
programmes 1,850,254.26 3,200,000.00 5,050,254.2@daptation Sanitation

All definitions are the same as in CTF Table 7.
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Table 7.5: Dutch climate finance through bilateragional and other channels disbursed in the g&@13-2016

Recipient
country/region/
project/
programme
Total
contributions
through
bilateral,
regional and
other channels
Worldwide
Worldwide
Worldwide

Afghanistan
Bangladesh

Bangladesh

Benin

Benin
Benin
Bolivia
Bolivia
Brazil

Burundi
Burundi

180

Total amount
Climate-specific

EUR EUR EUR EUR
2013 2014 2015 2016
214,645,310.62  292,467,298.00 239,990,691.32 28(30188.05

33,664,314.31
72,271,705.72

53,590,785.00
44,568,171.00

33,205,950.81 38,960,324.88
12,378,280.0021,147,193.40

EUR

Type of Sector

support

Total

983,350,265.98

159,421,375.00 Adaptation
150,365,350.12 Mitigation

Crosshgutt
Crosshagtt

74,390,000.00  104,472,581.34 64,705676 243,568,357.95 Cross- Cross-cutting
cutting
3,800,000.00 3,800,000.00 Adéagptat
12,480,357.00 8,425,201.93 8,775,897.9 29,681,056.88 Adaptation Cross-cutting,
Agriculture, Water
and Sanitation
11,909,730.00 425,600,00 193,200.00 ,528%30.00 Cross- Energy, Agriculture,
cutting Water and Sanitation,
Cross-cutting
6,070,585.00 3,806,185.87 6,857,089.05 3I%869.92  Adaptation  Cross-cutting,
Agriculture, Water
and Sanitation
8,121,700.77 4,416,241.00 463,482.12 2,049734 15,020,768.64 Cross- Energy, Agriculture,
cutting Water and Sanitation
10,042.00 10,042.00 Mitigation
166,919.00 33,700.00 200,619.00 Adaptat Cross-cutting
1,918,973.91 1,918,973.91 Cross- Agriculture, Water
cutting and Sanitation,
Cross-cutting
20,494.10 712.00 21,206.10 Cross- Forestry, Cross-
cutting cutting
1,043,168.00 3,445,683.60 2,947,801.60 436,653.20 Adaptation Agriculture
4,011,612.40 3,915,520.00 7,927,132.40 Cross- erdsn Agriculture



Recipient
country/region/
project/
programme

Burundi
Colombia

Colombia
Colombie
Ethiopia
Ethiopia

Ghana

Ghana
Ghana
Great Lakes
Region
Great Lakes

Region
Indonesia

Indonesia

181

EUR

2013

3,874,088.27

6,425,302.40

2,861,707.61

1,919,034.00

231,600.00
858,269.00

Total amount
Climate-specific

cutting

EUR EUR EUR EUR
Type of Sector
support
2014 2015 2016 Total
cutting
231,600.00 Mitigation
958,996.16 298,313.00 2,115,578.16 ptatian | Agriculture, Forestry,
Cross-cutting
103,252.74 10,384.80 3,987,725.81  os€r | Agriculture, Forestry,

cutting Cross-cutting, Water
and Sanitation
211,834.00 14,286.18 226,120.18 Mitigation Grostting
8,808,005.00 4,638,249.79 14,012,102.27 27,453085 Adaptation Agriculture,
Economic Sectors,
Cross-cutting
2,149,405.00 348,226.60 595,200.06 189134.06 Cross- | Agriculture, Forestry,
cutting Cross-cutting
1,909,660.00 1,661,922.68 490,580.56 4,062,163.24Adaptation| Agriculture, Forestry,
Cross-cutting, Water
and Sanitation
1,525,712.40 519,662.65 0BRAH6| Cross- Agriculture, Forestry,
cutting Cross-cutting
2,613,768.00 798,100.00 3,411,868.00 gdtibn = Economic Sectors
1,939,907.00 2,016,089.75 1,418,954.29 5,3740d51 Adaptation| Cross-cutting,
Agriculture, Water
and Sanitation
9,945,988.75 9,945,988.75 Mitigation  EconoBectors
1,410,734.00 1,069,674/40 1,054,961.44 3,535,369.84 Adaptation Agriculture, Water
and Sanitation,
Cross-cutting,
Economic Sectors
347,079.00 412,461.20 28me1 2,919,392.20 Cross- Energy, Agriculture,

Water and Sanitation,
Cross-cutting,
Economic Sectors



Recipient
country/region/
project/
programme
Indonesia
Kenya

Kenya
Kenya
Mali

Mali

Morocco
Mongolia

Mozambique

Mozambique

Mozambigqut
Myanmar
Nigeria
Pakistal
Palestinian
Authority
Palestinian
Authority

182

EUR EUR
2013 2014
711,170.00
6,700,687.00
6,123,812.00
935,263.00
4,211,108.00
3,251,543.11
87,616.20
44,833.58

10,461,396.00

19,490,239.92

3,077,405.0

975,027.2

664,300.0

66,880.00

Total amount
Climate-specific

EUR

2015
1,994,321.00
3,739,334.45

1,017,115.98

7,509,029.87

5,337,475/44

3,470,814.6
198,897.60

59,472.3!
84,800.00

49,075.00

EUR

2016
1,873,927.00
5,077,945.11

495,121.36

4,956,932.87

9,538,8387.9 25,337,009.44

763,637.0
255,750.80
93,225.61

436,016.83

EUR
Type of
support

Total
5794418.00 Mitigation
175966.56 Adaptation

7089634 Cross-
cutting

Sector

Energy

Water and Sanitation,
Other (Biodiversity),
Economic Sectors,
Cros:-cutting
Water and Sanitation,
Other (Biodiversity),
Cross-cutting

935,263.00 Mitigation

16,670.73 Adaptation

3,251,543.11 Cross-
cutting

87,616.20 Cross-
cutting

44,833.58 Cross-
cutting

19,490,239.92 Cross-
cutting

7,311,856.6 Mitigation

454,648.40 Adimpta

93,225.61 Mitigation
1,698,799.6 Mitigation
520,816.83 Adaptation

115,955.00 Cross-
cutting

Adaptation

Cross-cutting, Water
and Sanitation
Energy, Cross-
cutting, Water and
Sanitation
Water and Sanitation

Energy, Cross-cutting

Economic Sectors,
Cross-cutting,
Producing Sectors,
Water and Sanitation
Energy

Energy

Water and Sanitation
Crassting

Energy

Waaid Sanitation

Other Aid



Recipient
country/region/
project/
programme
Regional
Africa
Regional
Africa

Regional
Africa
Regional Asia
Regional Asia

Regional Asia
Regional Horn
of Africa
Regional Latin
America
Rwanda

Rwanda

Rwanda
Senegal
Senegal

Senegal
South Africa
South Sudan
Surinam

Tanzania

Uganda
Uganda

183

EUR

2013

33,914,003.45

793,817.29

1,304,999.99

791,776.00

678,294.40

Total amount

Climate-specific

EUR

2014
2,253,022.00

4,174,798.00

17,083,200.00

2,432,000.00

146,000.00

344,465.00

7,754,923.00

400,000.00
1,000,314.00
1,746,164.00

463,571.00

5,419,235.00

EUR

2015
279,424.80

6,956,853.52

1,056,654.00

1,200,000.00

395,775.16
8,152,576.96

1,502,454.00

3,199,579.60
204,638.71

4,058,603.96
586,365.20

EUR

2016
8,698,652/00

11,354/957. 56,400,212.76

2,641,113.00

80,000.00

103,150.83
7,874,966.41
501,448.40

108,463.60
2,316,058.34

2,914,266.7 7,860,010.37
262,495.50 1,608,999.62 Cross-

200,000.00
4,014,716.55
1,010,356.80

EUR
Type of Sector

support

Total

11,231,098 &daptation| Agriculture, Forestry,
Water and Sanitation
Energy, Agriculture,
Forestry, Water and
Sanitatiol

Economic Sectors

Cross-
cutting

20,780096 Mitigation

2,432,000.00 Aatdqmb
80,000.00 Cross-
cutting
146,000.00 Mitigatio
1,200,000.00 Adaptation Crogsrzu
1,68728 Cross-
cutting
7823166.36 Adaptation

Forestry, Water and
Sanitation
Cross-cutting, Water
and Sanitation
2,003,902.40 s=ro | Agriculture
cutting
108,463.60 Mitigation  EcpiccSectors
2,716,058.34aptation | Agriculture
1,304,999.99 Cross-| Energy, Cross-cutting
cutting
1,000,314.00 Mitigation
791,776.00 MitigationEnergy
Adaptation Water and Sanitation
Forestry, Cross-
cutting cutting
200,000.00 Mitigation r€onic Sectors
492H(55.51 Adaptation Agriculture
1,596,722.00 ss=ro Energy
cutting



Total amount
Climate-specific

EUR EUR EUR EUR EUR
Recipient Type of Sector
country/region/ support
project/
programme 2013 2014 2015 2016 Total
Uganda 84,009.00 84,009.00 Mitigaticn
Vietnam 190,683.94 190,683.94 Cross- | Water and Sanitation,
cutting Cross-cutting
Yemen 894,547.00 11,502.80 385,200.18 1,291,849 Adaptation| Water and Sanitation
Zimbabwe 1,330,000.00 1,330,000.00 Adaptatidtumanitarian Aid
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Table 7.6 Provision of support for technologicatelepment and transfer

Recipient
country
and/or
region

worldwide

worldwide

worldwide

worldwide

Ethiopia

Ethiopia

Uganda

185

Targeted
area

Adaptation

Adaptation

Mitigation

Mitigation

Adaptation

Adaptation

Adaptation

Measures and activities
related to technological
transfer

Sector

Sustainable Water Fund | Water and
and Il Sanitation

Dutch Risk Reduction Team Waied
Sanitation

Energising Development
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8 RESEARCH AND SYSTEMATIC OBSERVATIONS

8.1 (A) General policy on research and systematic obseation

General policy and funding
Research activities in the Netherlands cover tem#s: climate system, impact and policy suppod, an
implementation studies. These activities are charsed by:

* intensive participation in international and Eurapg@rogrammes, the Netherlands Organisation
for Scientific Research (NWO) and the Royal Netueds Academy of Arts and Sciences
(KNAW) coordinate Dutch contributions to the intational research arena;

» clustering into a large national research netwdihe Netherlands knowledge innovation
programme for water and climate (NKWK)

The Ministry of Infrastructure and Water Managem@&tV) is the leading department on adaptation to
climate change and supports research on climatgfipgothe Netherlands, and supports research on
water and infrastructure; the Ministry of EconorAifairs and Climate Policy focuses on as innovation
energy infrastructure, emissions from industriaitees, and climate policyhe Ministry of Agriculture,
Nature and Food Quality deals with nature, agnigeltand fisheries, as well land use.

With regard to systematic observation, the Netimeldaactively participates in the various fields of
climate-related monitoring, both nationally andhiit European and global programmes. An integrated
national programme for the implementation of thehlddands contribution to GCOS has not yet been
established. A well defined structure is lackisgha funding and resources are available. Moreaver,
national focal point for GCOS is missing.

Cooperation in scientific and technical researcloleange of data

Cooperation is assured through clustering natigraadd internationally. The national research
programmes actively seek private-sector particjpadind facilitate the dialogue between stakeholders
from scientific, policy, and private sectors. Teeosome barriers to the exchange of data and infitsma
the national research programmes closely coordthatecommunication and research activities.

The research community in the Netherlands partiegppa a few European Joint Programming Initiatives
for climate: JPI Climate, Facce (agriculture), Queand Water. These initiatives aim at aligningotes
fields of climate research activities in the diffet countries. They have been supportive in frarttieg
content of Horizon 2020, the new European resgamatpramme. JPI's are supported by the Dutch
government.

Monitoring activities on systematic observation &@OS in the Netherlands are firmly embedded in
international programmes such as the Frameworkrgnages, on a European level, and GEOSS, on a
global level. We also see international cooperatiptie individual project level, e.g. developingrth

and NASA missions, and data-retrieval methods. Betaexchanged internationally and submitted to
numerous databases around the world.

Results from the international, European, and naticesearch programmes are made available to the

international community through reports and (orjlipeblications. These results can often be obtained
free of charge or at low cost.
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8.2 (B) Research

8.2.1 Cooperation in European research

Many of the leading Dutch institutions participatgesearch projects under the EU’s Horizon 2020
Research and Innovation programme and the Coperfiimnate Change Service (C3S). Horizon 2020 is
organised along three pillars: excellent scierdystrial leadership and societal challenges. Vhergy

and cooperation between European projects andatimnal research programmes reinforce the crucial
international dimension to Dutch research actisitiEhe most relevant research projects and networks
financed by the EU’s Horizon 2020 programmes inclitihe Netherlands contribute are: Development of
Climate Services, Climate Modelling, Seasonal /ddkt Prediction, Process Studies, and Satellite
Services. These projects are Integrated Proje¢tydtle Activities, Infrastructure Programmes, and
Transnational Access Programmes.

The Copernicus Climate Change Service is in theldgment phase and will combine observations of
the climate system with the latest science to agwvalthoritative, quality-assured information abibiat
past, current and future states of the climateurope and worldwide. The portfolio of service protu
will include: consistent estimates of multiple Bsga Climate Variables (ECVs), global and regional
reanalyses (covering a comprehensive Earth systemaid: atmosphere, ocean, land, carbon). products
based on observations alone (gridded; homogeniagdrsseries; reprocessed Climate Data Records
including Data Rescue), a near-real-time climataitoang facility, multi-model seasonal forecastgla
climate projections at global and regional scaléss wealth of climate information will be the baéor
generating a wide variety of climate indicators eihat supporting adaptation and mitigation poliaikes
Europe in a number of sectors.

The EU-programme InGOS, Integrated non-CO2 Greestn@as Observing Syst&thcoordinated by
ECN and involving 34 partners from 15 countries had been finalized in 2016. This programme
integrated the observing capacity of Europe on@@a-greenhouse gases. The infrastructure project
worked on standardising the measurements, stramgththe existing observation sites into supersites
capacity building in new member states, and pragduar integration of the network with other netk®r
already in place or being set up (e.g. ICOS).

8.2.2 Cooperation beyond the European domain

The Netherlands’ research on climate change iseveliedded in, acknowledged by and co-steered
within three large international scientific prognaes in the field of global change research: the
International Geosphere Biosphere Programme (IGBB)World Climate Research Programme
(WCRP), and the International Human DimensionsdRtdjHDP). The Royal Netherlands
Meteorological Institute (KNMI) participates in IG&Band (through its WMO membership) in WCRP.

Extensive support is also given to the work ofltitergovernmental Panel on Climate Change (IPCC).
KNMI coordinates the Netherlands' contributionshte IPCC. Research for Working Group | in mainly
carried out by KNMI and by the Utrecht Universitydafor Working Groups Il and Il by Wageningen
Universityand Research Centre (WUR) and the Netherlands &@magntal Assessment Agency (PBL).
Seventeen Dutch scientists contribute as (leadipasito the 5th IPCC assessment report, while the
Environmental Assessment Agency (PBL) has madédhe of the Technical Support Unit for the
Synthesis Report. The IPCC sixth assessment ctafied in 2015. Dutch scientists participated & th
scoping meetings for the sixth assessment reparthree Special Reports and the refinement of the

163 hitp://www.ingos-infrastructure.eu/
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methodology report. The Netherlands also hostsbieu of international programmes that specifically
aim at technology transfer and international coafen (see chapter 7).

The Netherlands is involved in the Belmont Foftfna high-level group of world’s major and emerging
funders of global environmental change researchrgachational science councils. It aims to aceaker
international research by aligning and coordinathrgparticipants’ research programmes. In October
2015 the Netherlands Organization for Scientifis@ch (NWO) joined the Belmont Forum
membership too andb participating in the Group of Program Coordinatesling with Climate
Predictability and Inter-Regional Linkages, whilagéningen University and Research Centre (WUR) is
in the Group dealing with Food Security and Lan@ fiange. Additional NWO is one of the Thematic
Programme Office for the Group on TransformatianSuastainability, with NWO as Era-Net Coordinator
for NORFACE Era-Net.

During the COP23 in Bonn the Global Centre of Eberele on Climate Adaptation (GCECA) has been
launched. GCECA focuses its activities on thosasavehere acceleration is most needed: where dstion
most urgently required and where this is complemgrtb the work of others. It is an independent
organisation, working across the Global North andtB, with offices in the Netherlands (Rotterdard an
Groningen). GCECA was initiated by UN Environmeht government of the Netherlands and NIES
Japan and has established partnerships with ghogahisations, NGOs, governments, financial
institutions knowledge institutions and businegsseaccelerate climate adaptation.

National research programmes The Global FaciliyDisaster Reduction and Recovery (GFDRR) is a
global partnership that helps developing countietser understand and reduce their vulnerability to
natural hazards and climate change. GFDRR is d-firading mechanism, managed by the World Bank,
that supports disaster risk management projectklwime. Working on the ground with over 400 local,
national, regional, and international partners, ®Rprovides knowledge, funding, and technical
assistance. GFDRR, in partnership with FranceWbdd Bank, WMO, and UNISDR, has launched the
CREWS Initiative to finance weather stations, rddailities, and early warning systems in poor and
vulnerable countries where weather data is unfeliablacking. The Netherlands is participating in
CREWS with climate analysis and data in the Ind@mesegion (in the context of the Joint Cooperation
Programme Indonesia) following the well-establisketiopean Climate and Data project (ECAD). Plans
exist to extend this for the West-African regionaasl.

8.2.3 National research programmes

General
National research programmes add to, and supptetpational research programmes. The national
research activities in the Netherlands include:

» Research programme through NWO

» Research programmes supported by various ministries

» Knowledge networks and programmes

Below we describe the programmes in some moreldetai

Beyond the programmes described below, the Netidsles an active participant in the Joint
Programming Initiative for Food, Agriculture andrGate Change (JPI-FACCE), a EU-programme
aiming at aligning national research programmehkigarea and advising EU Member States and the
European Commission on research needs. In thieegsiPl FACCE has spawned an ERA-net on
Climate Smart Agriculture in 2013.

164 http://www.belmontforum.org/about/
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Research programmes through NWO

Within the NWO theme Water and Climate, climatestists, hydrologists, oceanographers, civil
engineers, information technologists, chemists,fand mechanics experts are working together on
research issues centred around w¥féFhe Dutch government has designated nine top egiorsectors
that are the most important to the Netherlandghirch it is a world leader, and in which the govaant
will make targeted investments in coordination vtlvate industry and research institutes. Research
within the NWO theme Water and Climate generatesvkedge that is important for the top sector
Water. This top sector includes the three clusieW&ater Technology, Delta Technology, and Maritime
Technology / Research. Dutch knowledge and expertithe area of these three clusters ranks among
the best in the world. The activities of the topteeWater and the priority areas of the NWO theme
Water and Climate are closely aligned.

NWO™® contributes 275 million euro annually to the tegters, of which more than 100 million euro in
the context of public-private partnership (PPR¥hich scientists and businesses set up and finance
research projects together. NWO selects the rds@aofects to be funded via the system of competiti
and according to NWQ's customary quality standakdghe research themes are so relevant to society,
knowledge utilisation is an important focus witltiire top sectors

The Netherlands Polar Programme funds scientifieaech into and in the polar regions. On behatfief
Netherlands, the programme contributes to solutionfindamental scientific and socio-politicaluss,
such as the consequences of climate change. Asataiy to the Antarctica Treaty, the Netherlarsds i
also obliged to carry out scientific research irtakatica. One of the focal points of the NetheraRdlar
Programme is the construction of a Dutch reseactitf on the Antarctic Peninsufé’

Integrated Research in the NWO Theme Sustainalsté Bad the National Programme Knowledge for
Climate is part of the NWO Theme Sustainable Eantthis being realised under the auspices of the
National Partnership for Sustainable Earth rese@MétiDA), whose members include the NWO,
Knowledge for Climate Foundation, Energy researcgmmmes, and several larger and smaller
institutes that direct research in the field oftaumability and the Earth.

Feedbacks in the Climate System is a programmeatimeatto generate knowledge focused on quantifying
uncertainties in the climate system, and in padicior the development of this system in the lortgem
until the year 2200. Knowledge of the climate syste vital for the development of policy based on
scientifically supported scenarios of climate clandseful predictions and scenarios can only be
modelled if the many gaps in knowledge that exigh wespect to the complex climate system aredfille
Although climate research is interdisciplinary bg/very nature, it has to date strongly focusethen
physical and chemical processes involved and reptaons of these in climate models.

The Open Programme funded under NWO strives tollreeding ground for innovation and talent.
Proposals are not related to a theme or ambitiba.Qpen Programme's aim is to promote innovative
scientific research of a high quality across théremreadth of the earth and life sciences. Ththead
life sciences research domain covers geology,dghs, she atmosphere, living organisms in the bigsph
and the interactions between and within these $atet

The National programme on Sea and Coastal Resgz#e) **° aims to facilitate collaboration between
various research institutes in this field. Reseéochises on strengthening the understanding and

185 http://www.nwo.nl/en/our-ambitions/Collaboration+themes/Water+and+Climate/about+this+theme

186 https://www.nwo.nl/en/policies/top+sectors

187 http://www.nwo.nl/en/research-and-results/prograsidetherlands+Polar+Programme

188 http://www.nwo.nl/en/funding/our-funding-instrumefmwo/free-competition/alw/open-programme.html
%https://www.nwo.nl/en/documents/alw/national-pranrae-sea-and-coastal-research-zko---programme-htookle
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knowledge of coastal development, the role of bdegemical cycles and particle flows in relation to
water quality, the capacity for a sustainable y@lthe ecosystem, changes in biodiversity, thieignfce
of seas and oceans on climate change, and theseffeclimate change on the marine system. This
understanding can provide a basis for possibleigiieds. The ZKO programme is divided into threé su
programmes, chosen by geographical location (Clo&astee and Wadden Sea, North Sea, Oceans).

Furthermore, there are some internationally orgépt®grammes for which the first calls for propesal
were launched recently. Urbanizing Deltas of therld?®’ aims to contribute to global water safety, water
and food security, and sustainable economic dewsdapin river deltas worldwide. Increasing pressure
and climate changes in these areas demand mootiwdfand efficient responses. A second internation
merely DFID-funded programme, is directed at Cahfiind Cooperation in the management of Climate
Changé’ with the objective to strengthen the evidencenefimpact of climate change and climate
change policies on conflict or cooperation in depélg countries.

More specific R&D programmes, supported by variosistries

Various Ministries have Policy-Support Researcbluding studies stipulated from questions from the
Ministries, where appropriate in consultation wather organisations:

* Upto 2017 the studies for Infrastructure and Eorwinent were clustered within a scientific
assessment and policy analysis programme on clichatege issues. From 2017 these topics are
integrated in the regular work of PBL and RIVM;

»  With ‘knowledge basis research’ (KB) Wageningenugnsity and Research Centre provides the
basis for answers to questions that will be relef@nthe Ministry of Economic Affairs and other
stakeholders in three to five years. The knowldahge program “Sustainable development of the
blue green space” is a broad program where manigepare involved. KB research thematically
focuses on developing expertise that can suppaftumeterm governmental policies in the green-
blue domain on aspects of :

a) mitigation, including increasing societal pressirachieve a transition to climate-neutral

agriculture and food production, production and efseiofuels, and efforts to maximise net
effects on emissions, and knowledge in the aregmigsions and absorption of greenhouse gases
from land use. These include analysis of relevayhysical processes, management and
improving monitoring techniques;

b) adaptation of agriculture and fisheries to actaatl(expected) climate change and rising sea
levels, as well as nature conservation, questiotiiagolicy on species (and Natura 2000), and
on dealing with the risks of new diseases and pedtsth agriculture and nature;

¢) impact of climate change and international climzakcy on the dynamics of international
markets for raw bio produce, and hence the natulepeofitability of companies in this sector.

» Asreported in the BR2, R&D related to energy $iion is to a large extent implemented through
the top sector approach as mentioned ahead améyer four. One of the top sectors is Top Sector
Energy (TSEY'?% the driving force behind innovations that areessary for the transition to an
affordable, reliable and sustainable energy systédma.transition paths from the energy agenda
determine the priorities of the TSE. The progranmagmagement initiates stimulates a dialogue

70 http://www.nwo.nl/en/research-and-results/prograsitdebanising+Deltas+of-+the+World
71 https://www.nwo.nl/en/research-and-results/prograsticonflict+and+cooperation+in+the+management+afiate+change+%28ccmcc%29
172 https://topsectorenergie.nl/en
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between the national government and parties iietgoand promotes connection. Within the top
sector energy platform business people, trendgettmpanies, knowledge institutes, and creative
non-governmental organisations (NGOs) work togetimecentral energy related themes. Each
platform, with a non-governmental chairperson, playtimulating role to get RD&D and the market
moving and to find new ways to realise sustainabtatives. Altogether, initially seven themesdha
been defined on which focus should be in RD&D iderrto realise a sustainable energy supply.
Some have later been combined or redirected. Témadh have been chosen because they offer the
Netherlands considerable economic opportunitiesaa@deasible for this country. A platform has
been set up for each theme: off shore wind enemggrgy and industry, biobased economy, urban
energy, new gas and system integration. Suppgetivgrammes include projects and activities in
the field of socially responsible innovation appieas and on human capital agenda.

Knowledge networks and programmes

The Delta Programmé&. The Delta programme was initiated in 2010 to agslthe issue of keeping the
Netherlands attractive to both live and work infigiure generations. In 2014 five decisions hawnbe
approved by the Dutch government on water safesjjability of fresh water, spatial adaptation,
IJsselmeer (lake used for fresh water storagepartie Rhine Meuse delta (division water across the
rivers). Questions in the knowledge agenda 2018 baen included in the knowledge development
programmes of the Ministry of Infrastructure andt@&/ananagement, STOWA, KNMI, Deltares, and
universities. The articulated knowledge questidas have been directive for the new knowledge and
innovation agenda. NWO translated the researchiquesnto the calls of Urban Deltas of the Wortdla
New Deltas. In 2017 a signal group of the DeltagPamme has been established. This group is airning t
signalling new insights in the field of naturalesates and socio-economic development, which maybe
important for adapting the strategy of the DeltanGuttee.

The National Climate Adaptation Strategy (NAS) aehsnaking the Netherlands more climate-resilient.
The NAS is the result of a participative process imirg public sector authorities at regional and loca
level, water management authorities, knowledgetirnes, private sector companies and societal
organizations. The programme is complementarydgdtblta Programme and considers seven sectors:
energy systems, ICT networks, transport and inmfnasire, health, agro-food, fishery and nature. The
NAS includes the combined inputs of experts in dewiange of disciplines and workshops with stake
holders. The NAS is now working towards implementat

The National Knowledge and innovation programmé&\ater and Climate (NKWK) is a national
programme within which government authorities, khemlge institutes and companies, work in
conjunction on pilot projects, topical issues ambterm developments. It invests in knowledge and
innovation with courage, vision and entreprenegjilit. The NKWK brings the parties together, whic
leads to surprising and promising connections. HeneNKWK has no financial resources and
contributions of participating institutes are im#éi The NKWK serves as the Dutch Wing of the Delta
Alliance. An international knowledge-driven netwantganisation with the mission of improving the
resilience of the world’s deltas. With increasimggsure from population growth, industrialisation @
changing climate, it is more important than evet these valuable and vulnerable locations incriéfese
resilience to changing conditions.

3 hitp://www.rijksoverheid.nl/onderwerpen/deltapragraa
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8.3. (C) Systematic observations

The Netherlands actively participates in the vagifields of climate-related monitoring, both natiip
and within European and global programmes, inclyiditmospheric climate observation systems,
including those measuring atmospheric constituertsan climate observation systems; and terrestrial
climate observation systems. Here, we summarizgrhend-based observations, ocean observations,
and satellite observations and briefly discussgration effort.

8.3.1 Ground-based observations

Systematic observations of many climate parametersarried out in a network of over 40 observation
stations spread out over the Netherlands and thinemtal shelf attributable to the NetherlandseSéh
observations are enhanced by special observativogtammes carried out at CESAR

CESAR

The Cesar Observatory is located in the westerngbaine Netherlands (51.971° N, 4.927° E) in adpol
0.7 m below mean sea level. At the site, a largefsastruments is operated to study the atmosphed
its interaction with the land surface.

The Cesar site is used for a) Monitoring of lomgrniéendencies in atmospheric changes, b) Studies of
atmospheric and land surface processes for climatielling, c) Validation of space-borne observatjon
d) The development and implementation of new measent techniques, and e) Training of young
scientists at post-doc, PhD, and master level.

Three universities and five major research ingtftudollaborate in Cesar [KNMI, TUDelft, WUR, TNO,
ECN, ESA, UU, RIVM]. ltis the focal point of expgarental atmospheric research in the Netherlands and
is internationally connected through EU-funded aesle and transnational access programmes.

CESAR is one of the selected certified stationgtierGCOS Reference Upper-Air Network, GRUAN
CESAR, through GRUAN, provides long-term, highlyate measurements of the atmospheric profile,
complemented by ground-based state of the artimg&intation, to constrain and calibrate data fromemo
spatially-comprehensive global observing systemd.(satellites and current radiosonde networks), i
order to fully characterize the properties of thraa@spheric column and their changes. GRUAN is
envisaged as a network of 30-40 high-quality, ltevgn, upper-air observing stations, building on
existing observational networks. GRUAN builds out i3 not confined to, the larger GCOS Upper Air
Network (GUAN).

CESAR, through ICO%’® contributes to a European effort to understandpaadict the global carbon
cycle. The aims of the Integrated Carbon Obsemadigstem [ICOS] are to a) provide the long-term
observations required to understand the preseetata b) predict future behaviour of the globaboa
cycle and greenhouse gas emissions, and c) to anamitl assess the effectiveness of carbon

174 hitp://www.cesar-observatory.nl/
175 http://www.wmo.int/pages/prog/gcos/index.php?nam@SBN
176 http://www.icos-infrastructure.eu/

Bhttp:/www.actris.eu/
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sequestration and/or greenhouse gases emissicrticedactivities on global atmospheric composition
levels, including attribution of sources and siblggegion and sector.

CESAR, through ACTRIS participates in an integrated project for meagppialicy-relevant

parameters. ACTRIS (Aerosols, Clouds, and TraceggBResearch InfraStructure Network) is a European
Project aiming at integrating European ground-basations equipped with advanced atmospheric
probing instrumentation for aerosols, clouds, damittslived gas-phase species. ACTRIS will have the
essential role of supporting the accumulation ¥ keowledge as well as policy issues

on climate change, air quality, and long-rangedpant of pollutants.

BSRN

The Baseline Surface Radiation Network (BSRN) is a project of the Data and Assessment Panel from

the Global Energy and Water Cycle Experiment (GEWEX) under the umbrella of the World Climate
Research Programme (WCRP) and as such is aimed at detecting important changes in the Earth's
radiation field at the Earth's surface which may be related to climate changes. The data are of primary
importance in supporting the validation and confirmation of satellite and computer model estimates of
these quantities. The Netherlands participate with several radiation measurements to this network.

Paramaribo

Paramaribt® station was established in 1999, under a gram fl®e Foundation for Netherlands
Scientific Research (NWO), as a joint initiativekiXIMI and the Meteorological Service of Surinam
(MDS). Here, there is a programme to measure oposfées and ozone columns at regular intervals
through the troposphere and stratosphere. Thegroge was supported for several years by the EU-
programme STAR but is now fully funded by KNMI. Thds considerable synergy with other research
groups, notably with several German groups that thkir observations at the same location.

Other

Climate / Synoptic station observations in the Mddnds are communicated with the Regional Basic
Synoptic Network and the Regional Basic Climatewdek of the World Meteorological Organisation
(WMO).*"®

A special Particulate Matter [PM] measurement progne is in place to monitor the regional variations
in aerosol concentration run by the Dutch InstifoteHealth and Environment (RIVN

8.3.2 Ocean-based observations, ARGOS

The Dutch effort of systematic oceanic observatamesbundled in the ARGO% programme. Argos is a
global array of 3,000 free-drifting profiling flaathat measures the temperature and salinity afpiper
2000 m of the ocean. This allows, for the firsteimontinuous monitoring of the temperature, sglini
and velocity of the upper ocean, with all data belayed and made publicly available within haafter
collection. The Netherlands supports 7 floats.

178 http://www.knmi.nl/samenw/paramaribo/

179 http://www.wmo.int/pages/prog/wwwi/ois/rbsn-rbcnibben-home.htm
180 http://www.rivm.nl/bibliotheek/rapporten/680704068n|

181 http://www.argo.ucsd.edu/index.html
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8.3.3 Satellite-based observations

Satellite records are comprehensive enough nowsysé¢matic long-tem records can be obtained. Under
the auspices of EUMETSAT, the Netherlands partteipin a number of Satellite Application Facilities
(SAFS®) with the express aim of developing high qualipemational products to be used for weather and
climate purposes. The specific SAFs in which théhBidands participates through KNMI are the Climate
Monitoring SAF, The Ocean, Sea and Ice SAF, then®@zand Atmospheric Chemistry SAF, and the
Numerical Weather Prediction SAF.

The Netherlands also participates vigorously in ESZClI initiative. To respond to the need for clima
quality satellite data, the European Space AgeB8A] has set up the ESA Climate Change Initiative o
CCI*® The aim of the programme is to realize the foligmtial of the long-term global Earth
Observation archives that ESA, in cooperation vighmember states, has established over the last th
years, as a significant and timely contributionh® ECV (Essential Climate Variables) databases
required by United Nations Framework ConventiorCtimate Change (UNFCCC).

The goal is to provide stable, long-term, sateliésed ECV data products for climate modellers and
researchers. The ECVs will be derived from multgaéellite data sets (not just ESA but all soukdas
international collaboration) and include specifitormation on the errors and uncertainties of thia d
set. Comprehensive information will also be prodida calibration and validation, long-term algomith
maintenance, data procurement, and reprocessiegCliimate Change Initiative will bring together
European expertise covering the full range of gifientechnical, and development specialisations
available within the European Earth Observationroomity, and will establish lasting and transparent
access for global climate scientific and operati@oanmunities to its results. The contributionshte

CCl initiative of the Netherlands are though thentles Aerosol, Cloud and Ozone (all through KNMI),
Greenhouse Gases (SRON), and Land Cover (WUR).

Since 1995, KNMI is involved with reprocessing afada supply of atmospheric composition using the
satellite (instruments) of GOME / SCHIAMACHY / GON2E OM ['%,

Furthermore, the Netherlands had the lead in dpirgica new satellite system TROPOspheric
Monitoring Instrument (TROPOMI$® on board of the Copernicus Sentinel-5 Precurdetlisa that is
probing the atmospheric composition with unsurpésseolution and accuracy from October 2017
onwards.

182 http://www.eumetsat.int/website/home/Satellitesi@rdSegment/Safs/index.html
183 http://www.esa-cci.org/

184 http://www.temis.nl/
185 http://www.tropomi.nl/?lang=eandhttp://www.tropomi.eu/

195




9 EDUCATION, TRAINING AND PUBLIC AWARENESS

9.1 General policy towards education, training and publc awareness

Introduction

Education, awareness and public participation aset& building a wider circle of informed individga
who are able to review and take decisions thatlltrucial for achieving the Sustainable Develapme
Goals (as included in the 2030 Agenda for Sustéén8evelopment) and fulfilling the Paris Climate
Agreement.

This chapter describes governmental activitieh@Netherlands for education, training and public
awareness regarding climate change. It also descéattions by other parties such as NGOs, as well a
actions undertaken to cooperate in and promotenatienal development or implementation of educatio
and training programmes.

Websites

The government publishes extensive information bmate change policies and plans on various
websites. Important websites, both from the govemmand from other organisations, are mentioned
throughout this communication. The website of thedd governmedt® contains a dossier on climate
change, which explains the causes and nature miatdi change as well as the consequences for the
Netherlands. It also describes national and intemnal climate policy, provides links to other nedat
websites and publishes press releases. At presest,governmental information on environmental and
climate issues is found on the websites referrad the footnote above, in Dutch as well as in kil
More specific information is also provided in SeatP.6.

General policy of the Dutch government

There is a high-level mandate for education, trejrand public awareness. The Dutch climate envoy is
responsible for following up on this matter and keoclosely with the Ministries of Education,
Infrastructure and Foreign Affairs, as well as vWBOs and in particular youths. The climate enwoy i
also the ACE National Focal Point for the UNFCCC.

In summary, the general policy to promote educati@ining and public awareness is aimed at:
e integrating sustainability in the curricula of peny and secondary education (see Section 9.2);

186 hitps://www.rijksoverheid.nihttps://www.government.nl
https://www.rijksoverheid.nl/onderwerpen/klimaataedering
https://www.rijksoverheid.nl/onderwerpen/duurzannergjie
https://www.rijksoverheid.nl/onderwerpen/duurzaaowlyen-en-verbouwen
https://www.rijksoverheid.nl/onderwerpen/energielalvoningen-en-gebouwen
https://www.government.nl/

https://www.government.nl/topics/climate-change
https://www.government.nl/topics/renewable-energy
https://www.government.nl/topics/energy-performanetificates-for-nomes-and-buildings
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« fostering the network of initiatives, organisatiard educational institutions that work on
education for sustainable development (see Segtibas well);

« funding organisations which contribute to incregsimvareness of climate change (see Section 9.3
and throughout this chapter);

e organising events to build momentum and createpeships (see Section 9.4).

In the implementation of these actions, workingwjbuths is a cross-cutting aim.

A number of ministries implement activities in edtion, training and public awareness in their
respective fields of responsibility. The Ministr/lnfrastructure and the Environment (1&kjwas
responsible for coordinating national climate pglithe reduction of non-CQyreenhouse gases, the
Clean Development Mechanism and Joint Implementgtiojects, energy savings in transport and the
adaptation of Dutch water management to climateaghaAt present the Ministry of Economic Affairs
and Climate Policy (EZK) is responsible for indigdtenergy savings, renewable energy, and (sinde e
of 2017) also the coordinating the national clinyadéicy. The Ministry of Agriculture, Nature and ¢
Quality is responsible for the energy savings incagfure and LULUCF (land use, land use change and
forestry). The Ministry of the Interior (BZK) beattse responsibility for sustainable building aneé gy
efficiency in residential and non-residential birlgs. In the approach taken, we may distinguisivéen
activities responding tgeneral elements and neenfclimate change on the one hand and relatedrecti
and activities responding to maspecific needsf target groups through policies and measurabt®n
other hand.

General trends in public awareness of climate clang

In the Netherlands, there is a significant publi@eeness of climate change. A number of surveys,
carried out for the former Ministry of I&M (or oth& with relative frequency, confirm a high levél o
awareness; e.g. Wissels omzetten: 21e eeuw vraagitmiust milieubeleid, PBL Netherlands
Environmental Assessment Agency, 28and Omgevingsbeeld Duurzaamheid en Milieu 2012,
Ministry of I&M, 2013 (in Dutch), a survey into trevareness, knowledge, attitude and behaviour (in
practice) of the general public.

A large survey conducted by the government, “Canfdmderzoek Burgerperspectieven”, reported the
following results at the end of 208
» Of the respondents, 46% think that the Netherlahdsild lower its use of fossil fuels more rapidly

than it does now.
* Only 40% of the respondents think it clearly protieat fossil fuels have an effect on climate change
27% are neutral, 14% do not know and 19% disagree.

187 At the end of the year 2017, the responsibilitiethe Ministries changed due to the new Cabinkmate Policy is now within the Ministry
of Economic Affairs and Climate Policy; water maaagent still remains within the Ministry of Infragtture and Water Management.
88http://www.pbl.nl/node/57074

189 hitps://www.scp.nl/Publicaties/Alle_publicaties/Moaties_2016/Burgerperspectieven_2016_4
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Public access to environmental information

Public access to environmental information thaviailable from the government, including data on
greenhouse gas emissions and energy use, hasubten §trengthened as a result of the Aarhus
Convention and implemented into Dutch law. Datgymenhouse gas emission as reported by companies
to the government are publicly available; argumabisut the competitive sensitivity of business and
manufacturing data are no reason to treat emissiatasas confidential. Detailed data on greenhgase
emissions in the Netherlands are easily accedsililee public on the website of the Pollutant Redea

and Transfer Registéfi", while broader information on climate and the eowinent is available on
website$§™,

The government also publishes extensive informattwout climate change policies and plans on various
websites. Important websites, both from the govemmand from other organisations, are mentioned
throughout this communication.

9.2 Primary, secondary and higher education

Sustainability and the primary and secondary ediocaturriculum

Over the next few years, the theme of sustainghilil be given increasing attention in primary and
secondary education. It will also be included ia dtomprehensive review of the formal primary and
secondary education curriculum, launched in 20h@. ifleal situation is when schools apply the
curriculum content alongside sustainable operatio@magement and integration of sustainability
concepts in their own policies as well as in thelationships with local sustainability partnerstiBthe
ACE National Focal Point (climate envoy) and thadbuyouth representatives are involved in this
process to ensure that sustainability is propetkygrated.

The Dutch government launched a large consultativeess on “Onderwijs 2032" (Education 2032), the
future of education. This initiative was aimed atking the substance of the education system more
future proot®?

190 http://www.emissieregistratie.nl/erpubliek/bumparaspx
191 www.rivm.nl; www.knmi.nl; www.pbl.nl
192 hitp://onsonderwijs2032.nl/
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Education and training are aspects of the workexuout by intermediary organisations such as
Netherlands Enterprise Agency (RVO.nl), Rijkswatims and Milieu Centraal. For example, the Milieu
Centraal website includes a subsection for pupiteealevels of primary and secondary education.
Examples are given in the following sections.

Integral approach to education for sustainable depment

In 2014, youth organisations joined forces and difge an increase in education for sustainable
development (ESD). Together with multinational aygtions, teacher unions and research institutes, t
youth organisations managed to sign an agreemémiawnajority of Parliament to take the next step i
education for sustainable development. The goventneacted to this agreement with a request for
comprehensive research on two points: 1) how areunently doing in terms of education for
sustainable development and 2) what is neededkécaténgs forward?

The report® published in 2015, notes that one of the areasevtne Netherlands is performing well (in
an international perspective) is taking an integptatpproach to education for sustainable developmen
Research by UNECE, among others, shows that edudati sustainable development in many countries
is restricted to “green themes” within the realmrmafure or the environment and is focused on psimar
education. In the Netherlands, there tends torhera comprehensive view of education for sustamabl
development. Having said so, the report notes-ttepecially in the formal education system — tliere
limited support for schools to move forward on tiwigic. Furthermore, structural implementationais f
from optimal, as can be seen in the table below.

The research found that only a very limited nundfeschools effectively integrated education for
sustainable development. The classification “snatale educational institution” was awarded to 4% of
schools in primary education, 9% in secondary efituta7% of higher education institutions and 1186 o
research universities.

SECTOR SCHOOLS/PROG.| % (approx.) | COMMENTS

Primary 229 4%

Secondary 119 9%

Secondary Unclear Unclear 100% of Agricultural Training Cezgr

vocational (AOCs) are working on sustainability. At
Regional Training Centres (ROCs), the
picture is too fragmented to be able to give a
clear percentage.

Higher 120 7% 17 universities of applied sciences are

professional working via DUPLHO on collaboration in
the area of sustainability.

University 152 11% 7 universities have named sustainability as
key issue in their vision.

Table 9.1 Schools and integrated education fomgele development, 2015
SourceResearch report sustainable education, page 4

The report notes that there are also initiativésretl to schools by non-school actors, which m#kes
situation a little brighter. Still, these initiatig are often ad hoc and focus only on a subfield of
sustainability (e.g. food or water). As a resuigyt only contribute a limited amount to integratthg
sustainability of the Dutch education system.

193 hitps://www.rijksoverheid.nl/documenten/rapport@i/2/06/29/rapportage-onderzoek-duurzaam-onderwijs
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To this end, the report proposes the strengthesfipartnerships and connections between different
actors (at the local, regional and national leasln next step. This process could help to inistitatise
all the actions that different actors are takind tamset a more comprehensive course to integrate
education for sustainable development into theesysT he report notes that leadership is needed to
achieve this goal and that the establishment dafistitute could be a means to facilitate it.

Finally, the report noted that there was limitedperation between different actors in the realm of
education for sustainable development.

Cooperation Learning for Tomorrow (Codperatie Lexaror Morgen)

As a follow-up to the above report, a broad-bas#lalooration project, “Learning for Tomorrow” was
launched in 2016 by a number of existing youth ek — such as the National Youth Council —
together with existing education networks, whicH airange financial, knowledge and resource suppor
through the DD programme. “Learning for Tomorrowiites three different approaches:

- expertly connecting substantive sustainability taewith education partners (such as water
education, food education and concrete questi@ms fhe business sector);

« facilitating networks and sharing best practicest a

- working on a more conceptual integration of susgtaility into the education system, based on
the demand from schools.

Figure 9.2 presents an overview of the relatiorsbigtween the key players in education and theaete
actors in sustainable development, subdividedthtgoreschool period (kinderopvang, 0—4 years),
primary education (primair onderwijs, 4-12 yeasgondary education (voortgezet onderwijs, 12-18
years), and senior secondary vocational educatiicidglbaar beroepsonderwijs, 16—20 years) and highe
education (hoger onderwijs, 18—22 yeHfs)

104 https://www.duurzaamdoor.nl/sites/default/filesdRpaat¥20Duurzaam%200nderwijs%20A2.pdf
https://www.duurzaamdoor.nl/projecten/leren-voorrgem
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Learning for Sustainable Development — DuurzaamriSoo

Just as its predecessors “Learning for Sustairiaélelopment” and “Environmental Education”, the
Dutch Intergovernmental Programme “Duurzaam Do@dr{tinue Sustainably, established in 2004)
stimulates learning processes for sustainable dprent. The target group comprises both youths and
adults. This programme, funded by Netherlands Brtr Agency (RVO.nl), finances different
organisations that are active in education, trgimind public awareness. Together, these orgamsatio
form a platform to facilitate policy advice, knowllge and contacts between local governments,
entrepreneurs, and education, research and cgah@sations. Themes that play a central role aeeggn
water, biodiversity, natural resources and food.

The programme promotes and enhances the inclutidimate change issues in school curricula and
teacher training programmes. It does so by supmprtetworks of organisations in the field of ediarat
and teaching, publications, projects, and so orthEtmore, it stimulates “social learning” by fatgiting
the cooperation between professionals, local doned) government officials and other participamts i
decision-making processes so as to resolve probkarefully balancing the interests of people, ratu
and the environment, and the economy. In the p@@@8-2011, a number of projects and actions were
developed targeting education, local and regionaémment, companies, and nidfe

From 2013, with the start of the new Duurzaam Omogramme, energy is one of the leading topics.
Knowing and establishing regional networks andigyio work together on national or international
policies is the main focus of the Duurzaam Dooigpamme. The Dutch policy for the Energy top sector
is an important policy document in this regard.j€ts include cooperating with the formal education
sector on so-called Energetic Schools, where lpoatrnments, schools and environmental organisation
work together to save energy in schools. A con@ggmple is the publication produced by the
organisation for Sustainable Educational TrainimgHrimary Schools (Duurzaam PABO) at the end of
2012, in which these UNECE elements were presentagractical way for use within primary

school$”. Both civil society and the business sector ase mlvolved in programmes and activities to
promote energy literacy.

For the period 2017-2020, this programme will hgeted more towards social innovation for a green
economy. This knowledge programme for social intiomaaims to expedite the transition to a green,
sustainable, circular economy and to help achiegakthroughs. It ensures consistency between r@tion
regional and local initiatives using a “social t&dl' and provides an opportunity to learn from leac
other’s knowledge and experiences. The programrioeised on “learning and innovation” and is built
around five social transition projects: food, bigsity, energy, water and the circular economwuillt

also look at underlying and interrelated theme# sagcclimate, raw materials and waste, cycles, lihgbi
landscape, sustainable chains, etc. To sharpéorciis, priority will be given to those projects and
processes which are likely to have the greatesadtnpn social innovation or education.

A range of networks — from childcare to higher eatiom — are active within the DD programme,
resulting in the sharing of best practices, knogtedetworks, the development of lecturers’ expeisd
the creation of a portfolio with teaching materjdisld trips, classroom visits, guest lectures] aa on.
The DD programme also includes collaboration withvjmlers such as Kennisnet to connect these types
of activities digitally, as well as supporting ek between the demand from schools and the sugfply
educational programmes. There are “benchmarks2dacation that is looking to raise its profile, lsas
“Eco-schools” and the “SustainaBul” (higher acadeemd professional education).

195 https://www.duurzaamdoor.nl
19 http://www.lerenvoorduurzameontwikkeling.nl/contéedrning-sustainable-development-2008-2011
197 http://www.plado.nl/
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Figure 9.3 : Duurzaam Door

The Duurzaam Door programme was also the DutcH fmiat for the UNESCO Decade of Education
for Sustainable Development (2005-2014), coopeagatith governments in Croatia, Montenegro and
Georgia on this issue. Within the framework of G2Gjects, the programme works together with NGO
partners in India and participates in EU networks.

SustainaBul

Since 2014, the “SustainaBul” has been publishedially; see Figure xx for the 2017 results. The
SustainaBul evaluates sustainability and transgresithin four themes: Education, Research,
Operational Management and Integrated Approaclitutisns complete a questionnaire and provide
evidence to support every answer: a policy docunagmeement or other document showing that the
answer is correct. The SustainaBul emphasisedtring of information, so institutions are encowthg
to include links to pages on their websites. A tedr80 independent students, the Rankers, check the
answers against the policy documents and awardspdihe rankings are determined from the total
number of points achieved by each institution. Ratibn of the SustainaBul is made possible by
RVO.nl's Duurzaam Door programme.

In recent years, all participating institutions @axhibited a marked increase in sustainability,aasbe
seen from student rankings. The top three havgriated sustainability into all levels of the orgzation.
This development is the result of a long-term etygt spearheaded by staff and student engagement.
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The Education for Sustainable Development Guide

Three organisations, Groene Generatie (Green Geanerehet Groene Brein (the Green Brain) and
Studenten voor Morgen (Students for Tomorrow) Hairgly developed the website
ToekomstBehendig.hf, where teachers and students can interactivelgutbthe Education for
Sustainable Development Guide.

Based on the five growth phases, this guide gimdadication of the stage in which a school or
programme may find itself in terms of growth towasdistainable education (see Figure xxx). In 2017,
there were 103 schools at Growth Phase 3 (plardgh@&ol or programme in this growth phase has
developed integrated sustainable activities, makiagstem-oriented. This process means that
sustainability is included in the school’s visidfou would expect all classes at this school to be
systematically working on sustainability.

Another 111 schools have received an Eco-Schoalitgmark® The international Eco-Schools quality
mark was developed in 1994 by the Foundation faiirBnmental Education (FEE) to implement the
agreements from the VN conference “Environment@edelopment”. The Eco-Schools network
stretches across the globe, with more than 49,8&:jpants in 64 countries. In the Netherlandg\l IV
Nederland is responsible for the Eco-Schools quaidrk. It has outsourced the management and
implementation of the mark to SME Advies.

198 hitp-//www.studentenvoormorgen.nl/uitslag-2017/
199 hitp://itoekomstbehendig.nl/

200 hitps://eco-schools.nl
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The five growth phases

Phase 1. Seed(s)
This school or programme covers sustainabdigasionally For example, a primary school uses
teaching resource theme pack in the area of dgnkiater as a one-off.

Phase 2. Seedling
This school or programme has developgdgrated activities in the area of sustainability.
Sustainability is becoming an important theme.

Phase 3. Plant

This school or programme has developedgrated sustainable activities, makingsiystem-
oriented. This process means that sustainability is inaludehe school’s vision. You would expe
all classes at this school to be working on suatality systematically.

Phase 4. Flower

This school or programme haslaain-oriented view of sustainable education. This process mea
that this school is not only working on sustain&pgystematically in all classes, but chain parne
are also involved, such as employers or facilsiewvices. For example, if the school needs a new
building, the class works with a builder to leabwoat sustainable construction and sustainable
energy.

Phase 5. Fruit
This school or programme is working on sustaingbdlystematically in all classes, involving not
only chain partners bsbciety as a wholeThe school looks at thewpact on education. The schoo

evaluates whether students are actually findiniaeepn the labour market in the new, circular
economv

—

NS

Figure 9.5 Five growth phases for sustainable ércanodet?

.3 Public information campaigns

9.3.1 Local Climate Agenda

The transition to structural sustainable energyambsupply must above all be achieved

Ministry of Infrastructure and the Environment cdioated the activities establishing the

their working groups. Over 135 local and regiormalgrnments signed up for the agenda

at the local
level. For this reason, close cooperation is ne&adgdeen the municipal, provincial and water
authorities. Each has its own part to play, asaittes should complement each other, share knayeled
and act transparently towards the private sectthiE aim, thd.ocal Climate Agendwas a joint
initiative bringing together representatives ofdbauthorities and central government. The former
Agendalhl?
together with nine climate ambassadors (represettiem municipal, provincial and water authoritiaajl

. Local

authorities that join the Local Climate Agenda gaicess to the network and its knowledge

infrastructure, while promising to promote sustalrdnitiatives as well as to inspire and
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actor$®. The changing role of the government from initiatofacilitator of local initiatives is a key
building block of the agenda.

Local climate policy covers a broad spectrum: thiét environment, sustainable mobility, corporate
responsibility, renewable energy, and climate-rautwns and regions. These themes form the core
structure of the Local Climate Agenda. They areedam the local situation and draw inspiration from
best practices. The Ministry supports a knowledgdnange structure around these themes. For each
priority, actions have been identified for bothdbauthorities and the central government. Theraént
government aims to facilitate and strengthen itiés of local authorities by bringing together
stakeholders and removing obstacles. For instaaceduce energy use in existing dwellings, local
authorities offer insulation schemes for privatenes. The central government supported these efforts
e.g. in the period 2012-2014 through the “Blok vBtok” programme (Block by Block), which refitted
entire housing blocks to make them more energygiefit and which provided proof that large-scale
renovation is feasible.

After an evaluation, a number of points on the LL@lanate Agenda have been improved and continued
as the adaptive Local Climate Action Programme 22020:
« increasing the involvement of community partnetsksas housing associations, builders,

installers and citizens) and holding annual mestiogievelop local climate policy;

« developing a knowledge bank, where people and @atons can find best practices. These
examples can be made widely available using a welsich as that of the Dutch Climate
Coalition;

« appointing a new team of Local Climate Ambassadiie.ambassadors are distinguished by
their enthusiasm to become involved and to fongksliwith companies as well as other partners
with the aim of further supporting climate mitigatiand climate adaptation. They know how to
connect these themes with opportunities for emptmtirthe economy and sustainable
development, at the local and national level. Eambassador is locally responsible for
promoting the entire local climate policy, whileetheach have their own theme at the national
level.

In the adaptive Local Climate Action Programme (DK#hich is running until 2020, the climate-neutral
and climate-robust city/region is an important tkew key facet of this theme is drawing up a pléiw
solid and concrete steps to make local governmignaie neutral by 2050. Some municipal authorities
already have such a climate or energy plan, buyretithdo not. Twelve municipal authorities drafte
such plans in 2017, including spatial opportuniéiad impacts. The lessons learnt in drafting tipdeses
will be recorded and used to create a handbookderdo help other parties get started on their own
plans. Over the coming months and years, in cotitimn with LKA participants, work will be done on
the concrete implementation of actions in the feiig fields:

« speeding up the insulation and renovation as vgalinproving the sustainability of the existing
housing stock, improving the sustainability of gmvernment’s own buildings and applying more
energy-efficient lighting in public places;

« encouraging renewable energy production by indafsiuismall businesses and cooperatives, as
well as setting up and rolling out more heatinguoeks;

« promoting climate and energy measures with shofbgek periods for SMEs and developing
new revenue models;

201 hitps://www.lokaalklimaatportaal.nl/netwerk+lokaklimaatbeleid/default.aspx
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- deploying more energy-efficient vehicles and fuels;

- creating and implementing an adaptation plan foea-resistant city;

- using landscaping and nature in spatial planningssto adapt to climate change;
« encouraging health promotion measures.

Information on the C@footprint of municipalities and regions, as wellseveral thousand indicators
related to climate and energy, is available in@line database (the “Klimaatmonitor” or Climate
Monitor)*®2. Moreover, for over 25 years, the “Klimaatverboti@limate Alliance) has formed an active
network of local and provincial authorities thabperate in projects as well as exchanging inforonetid
support and strengthen local climate-related pedi¢see also Section xx on the involvement andastipp
of non-governmental organisations). The alliancentains a websifé® that contains information on
projects and activities.

9.3.2 Campaigns for the general public

Climate Agenda

Since the end of 2008, the Ministry of I&M has afeaintained a special website for the campaign on
climate chang@’, in cooperation with Milieu Centraal. On a speeiebsite, information is available
about the Climate Agenda, dealing with governmeattibns as well as actions taken by a number of
organisations and companies.

Y
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Figure 9.6 Klimaatagend&

Klimaatklapperq2015, Milieu Centraal)

Milieu Centraal has created an overview of the"idiaatklappers”, the activities that have theajssst
impact on the climate. The overview is divided ifdaar themes: your home, simple tips, consciousgat
and green travel. An interactive infographic onebsité® gives a light-hearted presentation of the least
environmentally friendly activities. There are fareas where the choices that you make have arcimpa
on the climate: holidays, transport, homes and fabé website was launched in October 2015 and
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204 \www.beterklimaat.nl

205 hitp.//klimaatagenda.minienm.nl
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widely publicised in conjunction with the Dutch Bidcasting Foundation through the #klimaatklappers
campaign. A whole week was dedicated to sustaibhablPO Radio 2 broadcast 24/7 from the Green
Station in Utrecht. Via the NPO Green app, anyanddctake part in the various challenges. On
Sustainability Day, Friday, 9 October 2015, susthia activities were organised all over the countitin
two comprehensive reports broadcast live on T\hédvening.
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Figure 9.7 Klimaatklappef¥

The HIER campaign (2007—present)

In the “HIER” climate campaign (Dutch for “Here30 organisations (mostly NGOs such as WWF, Red
Cross and Oxfam Novib) work together to countentbgative effects of climate change through
activities such as coordinated consumer campaigising awareness, joint communication efforts and
political lobbying. The campaign is supported by Bbutch government (Ministry of I&M), both
financially and through cooperation. In additidme business community is involved as W&ll

o HIER campaign
The solution to the climate problem comes withimctewhen the public, consumers and businesses
feel part of this solution. For this reason, HIERgorts all steps in the right direction and inét@a
multitude of initiatives. For example, it is thawiing force behind campaigns such as the Climate
Street Party. HIER also created “Daar ben ik” (Hexen), manages the G®erformance Ladder and
published the book “Help, my igloo is melting’he environmental NGOs that participate in the
campaign have each taken up one of the consumienspFor instance, the Netherlands Society for
Nature and Environment has presented a top teofletergy-efficient products from which to
choose (including refrigerators and % while the WWF has introduced the most economical
cars, and so on.

« HIER Climate Street Party
The Climate Street Party campaign has been rurfamgore than ten yeaf$® It is a competition in
which you earn climate points by getting as mamppeas possible to save energy during the
heating season. After signing up on the website,can get started with energy-saving activities.

27 hitps://www.milieucentraal.nl/nieuwsbrieven/consumes/oktober-2015/klappers-voor-een-beter-klimaat/

208 https://www. hier.nu/

209 www.topten.info
210 hitp://www.klimaatstraatfeest.nl/

208




These activities are divided into six categories.the 2017/2018 heating season, all activitiestmus
be performed during the competition period (10 ®etd?2017 to 31 March 2018). The knock-out
round starts on 1 March 2018. In the knock-out chumly the top 50 climate teams compete for the
title of Best Climate Team in the Netherlands. Trial round lasts until 31 March 2018, when the
competition ends. The winners will be announceal etlebration event on Saturday, 14 April 2018.

Examples of private-sector actions
AH vegetable gardens for children

Since 2014, Albert Heijn (AH, a national supermaidtgain) has been running an annual “Veggie
Garden” initiative. Over a three-week period, costos of the chain can save up for little containgth
a soil pellet and a bag of seeds for twenty diffetgpes of vegetables. This initiative enablesdchi to
grow their own vegetables and see how plants dpvelo
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Figure 9.8 Moestuintje

n 2017, customers saved up for more than 44 millemgie gardens over a four-week period. To improve
the likelihood of a successful crop, attention aB® paid in 2017 to making a garden plan; in &t
there was a Veggie Garden app and an AH Commutigrevcustomers could find answers to questions
about their gardens. IVN, the Institute for Natkducation and Sustainability, helps children aradrth
parents with tips and more information, mini-veggéden courses in Albert Heijn stores and educatio
using a mobile vegetable garden with plants aethffit stages.

Ben and Jerry’s/Unilever sustainable living brand

Ben and Jerry’s is Unilever’s poster child for sirsability. In a variety of ways, consumers areegiv
clear information that Ben and Jerry’s ice creauh fiozen dairy products are sustainably produaed. |
the Netherlands, for instance, they collaboraté witocal organisation of 200 farmers who supplikmi
to Unilever. Under the Ben and Jerry’'s Caring D&rggramme, farmers are provided with financial
assistance and expertise to assess their farmssaddi sustainability indicators and to make
improvements. As part of this programme, attenisosso paid to animal welfare. A “Chunkinator” has
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been installed at the Ben & Jerry’s factory in detloorn, which generates power from ice cream waste
products. Unilever has created a separate sedsimnt alimate change on Ben & Jerry’s Dutch webSite.

“Choose Climate” campaign

This campaign shows that the climate affects ud.alige companies, well-known Dutch people, SMEs,
farmers, local politicians as well as many otheesdeeply concerned and are each working in thveir o
way to find solutions. The site kiesvoorklim@atfeatures posters with the CEOs of companies asch
Philips, PostNL and the Tauw Group expressing thaiicern about climate change and explaining the
actions that they are taking.

Adaptation
The campaign ‘The Netherlands lives with WaterO@@011)

Climate change projections for the Netherlands doeflect an increased risk of coastal and river
flooding if the sector’s ability to adapt weren& good as it actually is. Measures are taken tp ke

risk within a determined bandwidth.

Around the year 2000, it was acknowledged that maBnagement focussed very much on technological
solutions. Other types of solutions, providing magsilience, better spatial accommodation and bette
integration with other domains, were hardly studie@mplemented.

At the same time, it was acknowledged that citizaessfficiently recognised and acknowledged the
potential problems associated with water, which pasially due to the high safety standards applied
Consequently, the public awareness campaign ‘Thledands lives with Water’ was launched in 2003.
The campaign emphasised the need to consider hotemhnological, but also more integrated solugion
in order to solve problems caused by excessivéathor high river discharges. In the first decadehis
century, the search for solutions broadened to imbegrated solutions. New programmes were
developed, like the programme ‘Room for the Rivarid regional water authorities completed many
resilience-oriented projects, whilst existing paxgmes focussing on technological solutions continue
The campaign also promoted individual action agalifferent threats.

The campaign stopped in 2011. Independent revielnaans assessed the campaign as an effective
approach to raising awareness.

The Delta Programme (from 2010 onwards)

After the Royal Netherlands Meteorological Inset@KNMI) published its climate scenarios in 2006, a
commission was installed to advise the governmerhe protection of the Netherlands against the
implications of climate change. The commission’sieel was adopted/ratified by the government and
resulted in the Delta Act, the Delta Programme taedDelta Fund. Between 2010 and 2014, the
preparation phase of the Delta Decisions was chaig. The approach of this phase involved many
actors, among which all layers of government (lopedvincial and national authorities as well as
regional water authorities). This generated wideag@rsupport for these decisions.

The Delta Programme on Spatial Adaptation (from®6thwards)

The Delta Programme focusses on three issues: fiskdresh water supply and spatial adaptation.

21 hitp://www.benjerry.nl/waarden/onderwerpen-die-tiegig-houden/klimaatrechtvaardigheid
22 hitp://kiesvoorklimaat.nu/
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With regard to the spatial adaptation dossier,awedge portal on spatial adaptafbrhas been

available since 2014. This portal supports a rarigesers with tasks regarding the climate-prooing
water-resilient planning of their environment.dteives about 9,000 users and 22,500 visits arynuall
with 8% coming from outside the Netherlands. Somes the number of visits explodes, as was the case
when the Delta Programme 2018 was presented ir®epr this year. An interesting feature of this
portal is the map with examples, where all part&s exhibit the results of their climate adaptation
efforts.

Within the framework of the recently formulated @ePlan on Spatial Adaptatidfh(2017),

municipalities have committed themselves to compdetulnerability assessments (NL: stresstesten) in
order to be able to determine what adaptation mmeasue needed. A first assessment can be madg usin
the recently updated Climate Impact Affgswhich dates from 2010. Some provinces and redians

since developed their own atlas, like the proviot&uid-Holland?*°

And last but not least, since 2014 the Delta Progna on Spatial Adaptation has provided incentiges t
stimulate the implementation of climate adaptatiwasures.

The National Climate Adaptation Strategy (from 20h&vards)

The National Climate Adaptation Strategy 2016 mted on the one hand in the report ‘Adapting to
Climate Change: strategy and policy’ from the Nd#rels Court of Audit, which recommends the
development of a policy that effectively addresseaspects of climate change, and on the othed hran
the EU Climate Adaptation Strategy. Both documereee published in 2012.

‘Climate-proofing’ the Netherlands is consideredtoa joint undertaking for which every member of
Dutch society is responsible. The National Climatiaptation Strategy (NAS) sets out the course.
During the formulation phase, all interested partiere invited to participate in three sessionstand
contribute to the strategy. This process was oearbg a support group composed of various mingtrie
the Association of Netherlands Municipalities (VN@je provinces and the regional water authoritiss,
well as some research institutes.

Since the strategy was ratified by the governmeiiécember 2016, climate adaptation dialogues have
been started around the most pressing issuesdikiestress and biodiversity. All interested parsiee
invited to participate in these dialogues, whidrtstvith an assessment of the issue to tackle hegeind
are intended to result in planning actions andigkneasures. The aforementioned support group also
oversees these dialogues.

The programme ‘Our Water’ (Ons Wa2dr7), from 2014 onwards

The programme ‘Our Water’ was launched in 2014fsihg the conclusions in the OECD study ‘Water
governance in the Netherlands: fit for the futuré&®this study, the OECD concluded that the awesen
gap among citizens needed to be addressed: ‘Dilizhns take current levels of water safety fomgea.
As a consequence, they tend to be less involvegiar policy debates, they tend to ignore watéasris
and functions when they develop property, and terizk little concerned with water pollution. Their
willingness to pay for a service they take for geainmay erode in the future.’

The programme ‘Our Water’ was initiated by the Dupaiblic sector and focusses on creating, incrgasin
and maintaining awareness among citizens of difteyges of water management issues. ‘Our Water’

213 hitp://ruimtelijkeadaptatie.nl/english/

2 hitp://ruimtelijkeadaptatie.nl/english/delta-plan/

215 hitp://www.klimaateffectatlas.nl/en/

218 hitps://pzh.maps.arcgis.com/apps/MapSeries/indeiZappid=64c6ea0ab8944935afe44ea93d9739de
27 www.onswater.nl
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consists of multi-annual programming regardingésslike the Netherlands’ mission to prepare for
climate change and to address environmental is$hesmain principle of the programme is that local
and regional governments and organisations plactve role and design their own strategies foogssi
on local and regional needs and priorities, lintedational programming. The first organisations to
participate in ‘Our Water’ were the national anddbgovernments, regional water authorities anawat
companies. The programme is currently expandirggtter organisations, like museums, youth
organisations (such as the Dutch Wavemakers) anBeld Cross. Among the first results of this
programme are a national website containing lotfakimation on water, intended to inform citizens
(onswater.nl), as well as two national awareneska/and a communications and education community.

The tool ‘Do | Flood’ (Overstroomik.2L8), launched in 2014

As part of the programme ‘Our Water’, a tool wasimavailable in 2014 to provide people with
information about the flood risk of their neighbbaod and their home. This tool, ‘Do | Flood’, prdes
information on flood levels in case of flooding agides people information on how to prepare for
flooding. Anyone can enter the unique postal cddéo example, his or her residence, after whink o
receives worst-case information on the flood leliat can be reached at that location. If the loceit
floodable, further information is given that enabéme to decide whether it would be sensible teddhe
area in case of flooding or to stay. Citizens tmmhto be very interested in this kind of infornaati Since
its launch, the website has been visited by ovaillaon unique visitors. An application with thersa
functionality has been downloaded several hundredgand times.

In the recent past, citizens hardly ever receitsikind of information. The government is ofteifl st
reticent in sharing this kind of information outfefr for misinterpretation.

9.4 Events

9.4.1 National Climate Change Summit — “bring Phome”
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218 http://www.overstroomik.nl/
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Figure 9.9: Some Delegates National Climate Ch&hgamit

On 26 October 2016, the first National Climate Gi@&ummit “bring Paris home” was organi%"é’d
About 1,700 participants from NGOs, businesses|laathorities and the government participatedhis t
event.

While there were starring roles for Prime Minidtéairk Rutte and then Minister for the Environment
Sharon Dijksma, there were also policy debates thighmayor of Rotterdam and the CEOs of
Greenpeace, Shell, KLM, ABP, Tesla, the Port oft@&®adam, and so on.

The target for the National Climate Change Sumnai$ imitiating, accelerating or linking as much
climate action as possible. For this group of 38akout sessions were organised. The results were 1
climate deals in various sectors with an estimatgzhct of approximately 17 Mt in reductions by 2030
(the equivalent of 9% of the current Dutch emiss)jofigure 9.9 shows the CO2 impact for the
Netherlands in 2030, broken down by initiative. STimformation includes the twelve new agreements as
well as the three that are planned. The colourthidnew agreements reflect the theme classificdtio
the break-out sessions at the Climate Summit.drk#y, the themes are noted. The three planned
initiatives are highlighted.
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Figure 9.10 Estimated emission reductions by 2088 pecific actioris®

9.4.2 Cooperation the Netherlands — California 2017

In May 2017, the then Dutch Minister for the Envineent Dijksma headed a climate mission to
California (the United States). Together with a bemof Dutch companies, she explored how climate-
related cooperation between the Netherlands anditited States can be enhanced further. The mission
focused on the exchange of smart innovations angefleets, public transport and sustainable gk

as well as combating the impact of rising sea k\ahong other things. In addition to contributinghe

29 https://www.klimaattop2016.nl/
220 hitps://www.klimaattop2016.nl/documenten/rappor@i6/10/26/de-impact-van-de-nationale-klimaattop&h-kaart
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attainment of the Paris climate goals, the newrteltdgies and smart solutions also boost economic
growth and generate more jéts

In the context of the mission, the Dutch Ministfyrfrastructure and the Environment organised the
“Climate is Big Business” conference in San Fracwisn 24 May together with the State of California

CLIMATE IS
BIG BUSINESS

San Francisco
May 24 * 2017

Figure 9.11 Climate is Big Business

9.5 Training programmes, including exchange of personrie

The “Learning for Sustainable Development” prograer(see 9.2) also encompasses training. In
addition, the programme targets professionals (aggbublic servants) to strengthen “the learning
government” in developing, implementing and impravpolicies related to sustainable development.
This strengthening is done through publicationsandreating a better environment for “learning and
improving” which is structural embedded in decisinaking processes, e.g. through networks of
governments, knowledge institutions and socialtemvhental interest organisations.

Training is also an integral aspect of the workiedrout by the intermediary organisations Nethetta
Enterprise Agency (RVO.nl) and Milieu Centraal. Egample, information materials and training to
increase energy efficiency are provided to comsanialer the framework of the Long-Term
Agreements. Furthermore, for the eco-drive progranifet Nieuwe Rijden), driver training was

organised in driving licence courses on efficiemtidg®.

Various Dutch universities and institutes offeinthag and other professional education programroes f
domestic and international students as well aprfofiessionals in areas related to climate change,
mitigation and adaptation, among other thifitsee also Section 9.8). PBL Netherlands Environiaten
AssessmenAgency (Planbureau voor de Leefomgevinghtributes to improving the quality of political
and administrative decision-making by conductintjamk studies, analyses and evaluations of climate
change. PBL publishes studies and essays withinteamational context. By organising symposia, it
informs and educates Dutch professioffals

221 hitps://www.government.nl/ministries/ministry-offiastructure-and-the-environment/news/201 7/05/Afenment-minister-dijksma-to-
lead-climate-mission-to-california
222 http:/;www.climateisbigbusiness.com/default.aspx
22 hitp.//www.hetnieuwerijden.nlhttp://www.truckvandetoekomst.nl/
https://www.rwsleefomgeving.nl/onderwerpen/energjié-
https://www.rwsleefomgeving.nl/onderwerpen/broedassen/publicaties/
224 hitp.//www.knmi.nl/fag/index.php?o=Klimaatverandegi
225 htp://www.pbl.nl/en/topics/energy-and-climate-chan
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9.6 Access to information: resource and information ceties

As part of their activities in education, trainiagd raising public awareness, the ministries ineg@lin
climate policy also commission intermediary orgatians to implement certain tasks. This process
concerns two major centres: Netherlands Enterpugncy (RVO.nl) and Milieu Centraal (Environment
Central). While RVO.nl focuses on professionaligarsuch as the industry, local governments and
companies, Milieu Centraal concentrates on conssinBerith organisations are described below. Further
communication activities are implemented underfthmework of the “Climate change spatial planning”
programme through the Platform Communication om&te Change. NGOs also provide information
services (see next section). The most relevantitiesi are described later on in this chapter.

Netherlands Enterprise Agency (Rijksdienst Voor @némend Nederland; RVO.ffjis part of the
Ministry of Economic Affairs and works at the irgstion of ministries and the European Union. Some
activities of the Commodities Boards are also idetli The agency works in the Netherlands and abroad
with governments, knowledge centres, internationg&nisations and countless other partners. RvVO.nl
encourages entrepreneurs in sustainable, agrarievative and international business. It helpsiwit
grants, finding business partners, know-how, amdpi@nce with laws and regulations. The aim is to
improve opportunities for entrepreneurs and sttemgtheir position. It also implements programnugs f
various ministries on innovation, energy and clieats well as the environment and spatial planBgg.
clustering knowledge, RVO.nl aims to strengthengbenomy through sustainable development and
innovation. Examples of the many programmes thaDR\Wcarries out include innovation support
programmes, renewable energy programmes, Long-Agneements with the industry to increase
energy efficiency, the reduction programme for @D, greenhouse gases and many energy
transition/innovation programmes for a sustainalergy economy. Education, training and raising
public awareness form an integral part of its adidis. Its activities, training, information andrgeal
website mainly target professional parties in msagstors of society. RVO.nl also hosts the webdithe®
National Inventory Entity (NIE) at https://englisto.nl/topics/sustainability/national-inventory-gmpt(on
behalf of 1&M). Its main aim is to provide informanh on the National System for monitoring, the tren
in greenhouse gas emissions within the Netherlandslimate policy, as reported in the National
Inventory Reports and the National Communicatioespectively. This site also makes available much o
the relevant background information.

Milieu Centraad®’ is an independent organisation that provides aoessiwith practical and reliable
information on the environment. The quality of tlirmation is assured via a review process, iictvh
information from various sources is gathered antbua experts are consulted. Milieu Centraal hasts
website and a call centre. It initiates commun@rattampaigns, usually in cooperation with other
organisations, which are aimed directly at consstriEne organisation also conducts public surveys on
environmental issues. Milieu Centraal maintainswtieesite Energie en consum@h{Energy and
consumer), following up on an initiative by the Naimy of Economic Affairs. This website aims to
provide consumers with independent and reliablerimétion on renewable energy, energy savings and
selecting an energy supplier. In parallel, the “iimg by measuring” campaign has started, which aims
to improve public knowledge of energy savings.

226

https://english.rvo.nl/
227 hitps://www.milieucentraal.nl

228 http://www.energie-nederland.nl/consument-en-eeérgi
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Figure 9.12 Milieu Centraal

In addition, more targeted programmes are oftepatied by websites that provide important resource
information for the relevant target groups. Onenegle is the “More with Less” programme for the
housing and building sector (see Chapter 4), stpgdry a website with resource information for tesa
homeowners (corporations) and suppliers in theosétt

“Climate changes Spatial Planningdnd“Knowledge for Climate’ two major R&D programmes (see
also Chapter 8) together operate a website onnasezsultd®. Their communication activities aim to
increase the knowledge on climate research, inauttie consequences of climate change and possible
adaptation measures, on the part of politiciankgymakers, the industry, non-governmental
organisations, the media and the general publaistt aims to stimulate the dialogue between pdlitis,
government officials and the industry, as welltestransfer of knowledge, by bringing togetheripart
that either offer or need knowledge on climate gear\ctivities include publishing fact sheets, noes
and summaries of scientific reports.

Kennis voor Klimaat‘Knowledge for Climate”) is a research programime climate change and
adaptation. The programme was funded with moneyw &S and ran from 2007 to the end of 2014. Its
six partners were Utrecht University, Wageningeiveisity & Research, VU University Amsterdam,
KNMI, TNO and DeltareS",

TheKlimaat voor Ruimte (“Climate changes Spatial Planning”, KvR) resegratgramme was launched
in 2004. Under the programme, research was cordiuie five themes with opportunities presented by
climate change for Dutch society in terms of adjesits to land use. The KvR programme, which was

22 hitp://www.meermetminder.nl/home
20 hitps://klimaatonderzoeknederland.nl
21 hitp://www.kennisvoorklimaat.nl/
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wrapped up at the end of 2011, focused on the goesees of climate change for spatial planning and
land use through the themes of climate scenarilzgtation and mitigation.

International knowledge centre for climate adapiati

The United Nations international knowledge centrectimate adaptation is coming to Rotterdam and
Groningen. Crucial for the selection committee weeecities’ location and the knowledge that thag ¢
already draw on locally. It is intended that arotnenty people will work at this Global Centre of
Excellence on Climate Adaptation (GCECA). The krexlge centre brings together international partners
such as knowledge institutes, businesses, NGOg@aranments. It helps them to implement measures
for a better climate. This centre will also looknatys of making infrastructure more resistant imate
change. The GCECA, founded by Japan, the Netherland UN environmental organisation UNEP, will
be housed in climate-neutral offices. It was alyeathounced in February that the centre would keda

in the Netherlands.

9.7 Involvement and support of non-governmental organigtions

A large number of non-governmental organisatioesaative in climate change topics. Several of these
organisation are also involved in public awaremaisng, training and education, such as HIER,
Consumentenbond, Vereniging Eigen Huis, Natuur&iland Milieudefensie.

Some examples are given below.
Green Knowledge (Net Groen Kennisnet)

Groen Kennisnet (Green Knowledge Net) is a prajactby Wageningen University & Research, in
which green educational institutes, their profesisips, the education reform programme, the Centre f
Innovative Workmanship and the Centres of Expegiggjoint implementing partner.websité*?
provides information on food and the climatimw large a role does food play in global warmitgy€0O,
the only culprit? Which measures are the governmedtthe industry taking to improve the climate?
What can you do as a consumer? The “Food and @irfile presents the information clearly on the
website.

Climate Alliance (Klimaatverbond)

For over 25 years, the “Klimaatverbond” (Climatdidtce) has formed an active network of local and
provincial authorities as well as other organisaticThe alliance maintains a webSit¢hat contains
information on projects and activities such as‘#reergy Battle” between municipaliti€& The Minister
of 1&M supports the Klimaatverbond in organising thnnual “children’s climate summit”
(Kinderklimaattop), among other thirfgs

For the Children’s Climate Summit, every school sand four children who have a good idea for
reducing CQ@emissions. Schools set their own criteria to $ehexchildren who represent them at the
Children’s Climate Summit; for instance, studentsrf Grade 7 or 8 who have accumulated the most
Green Footsteps, have personally taken actionwar thee best tip for improving the climate. At the
Children’s Climate Summit, the representatives ctmgether on behalf of all Green Footstep

232 hitp://www.groenkennisnet.nl/nl/groenkennisnet/derggdossier-Voedsel-en-klimaat.html

B3 hitps://www.klimaatverbond.nl/

234 https://www.klimaatverbond.nl/nieuws/klimaatverbeewergy-battle-van-start-nieuw-gedrag-bespaartegmer

S http.//www.rijksoverheid.nl/regering/bewindspersofvdlma-mansveld/nieuws/2013/06/24/mansveld-neemtigrenadvies-over-

klimaatbeleid-in-ontvangst.html
http://www.jongerenvertegenwoordigers.nl/info/dosie_worden_jongerenvertegenwoordigers_gesteun
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participants to discuss the green tips that theytwasubmit to the Minister over the coming yestr.
past Children’s Climate Summits, the jury choseftilewing Golden Tips: Energised playground

(2015), Children’s Climate Summit in the classro@®12), Charge your cell phone with your bike
(2011).

The Hemweg campaign “Wij willen #hemweg” (“We wéhemweg gone”)

Various organisations are trying to use crowdfugdor making an offer to purchase the Nuon coa&eir
power plant at the Hemweg in Amsterdam with theritibn of closing it down. Supporters of this aatio
include Vandebron, Triodos Bank, Stichting DOENe&peace and Hete Kolen. The Amsterdam
Municipal Council has also agreed to contributeillion euros, on certain conditions. Supporters can
sign up on the websft& and contribute to increasing the purchase offettfe power station.

9.8 International cooperation and implementation of edweation and training

The previous sections also describe activitiesedfuits taken to implement the amended New Delhi
work programme, integrated in the Dutch communicesipproach on climate change. Since a new work
programme on Article 6 of the UNFCCC was agreeddoha (Decision 15/CP.18, Doha work
programme on Article 6 of the Convention), thistfiadaken into consideration when developing faitur
education, training and awareness actions regadiiimgte change.

A few special aspects of international relevantsted to the implementation of education and tregni
(Kyoto Protocol Art. 10) may be highlighted further

The previous sections also include activities aireititernational education, training and capacity
building. As mentioned in Section 9.5 and elsewheseious Dutch universities and institutes offer
training or other professional education programfoeiternational students and professionals @aar
related to climate change, mitigation and adaptafio addition, universities offer MSc degrees to
international students in sustainable energy tdogyor environmental sciences, among other things.
Activities for international students and professils include postgraduate courses and traininigen t
field of water management, flood risk managememtrgy management and cleaner energy, climate
change adaptation in agriculture and natural ressumanagement.

To improve international awareness of these cowasddrainings, a websftéis available, providing an
overview of courses, available support and prakitidarmation for studying in the Netherlands. Tdie
also contains topical information on available gt for example, almost 300 courses related rizatdi
change are available in 2017. Information on sakblps is also present, such as:

» the Mena Scholarship and Programme (for studeois #lgeria, Egypt, Iran, Iraq, Jordan, Lebanon,

Libya, Morocco and Tunisia) with courses in 2018ecm
o Evaluating and managing for sustainable developingpéct at Wageningen UR;
0 Strategic Environmental Assessment and Environrhénizact Assessment at University of
Twente,
» the Netherlands Fellowship Programmes (NFP), whimim 1 July 2017 have entered a new phase as
a novel five-year programme under the name Kenhigkkelings-programma (Knowledge

26 hitps://wijwillenhemweq.nl
%7 hitps://www.studyinholland.nl/

218




development programme, KOP). KOPs aim to advaree¢elopment of the capacity, knowledge
and quality of both individuals and institutionshiigher and vocational education. Examples of
previous NFP courses are
o Urban Management Tools for Climate Change (IHErasmus University Rotterdam;
o0 IWRM as a tool for adaptation to climate changthatUNESCO-IHE Institute for Water
Education;
0 Assessment of the Effect of Climate Change on Agralogical Systems Using Optical and SAR
Remote Sensing and GIS at University of Twente.

When it was first created, “Nuffic” stood for Nettends Universities Fellowships For International
Cooperation, but that acronym no longer refleatadtivities and “Nuffic” has become a proper noun.
Nuffic is a non-profit organisation that supporiternationalisation in education, research and
professional training, as well as managing a hurnbprogrammes to improve the knowledge and skills
of individuals and organisations in developing does. The major funding providers are the Dutch
Ministry of Foreign Affairs and the Dutch Ministof Education, Culture and Science. In 2015, theas w
a merger between Nuffic with its focus on highemaation and the European Platform with a comparable
objective for primary and secondary education. FBoh5 to early 2017, the organisation was called EP
Nuffic. Since March 2017, the name has revertedutfiic.

Its websité® presents an overview of programmes and studemmsemational studies. Nuffic also
manages Netherlands Education Support Offices (N§3®a number of countries such as Brazil,
China, India, Indonesia, Mexico, Russia, SouthdsfriSouth Korea, Thailand, Turkey and Vietnam.

Desmond Fortes Scholarships target ambitious sinfesls from Asia, Africa, Latin America and the
Caribbean, eastern Europe and central Asia wheraptoyed within the client network of FMO (the
Dutch development bank) and who have a strongastén green finance (Climate Change Mitigation,
Climate Change Adaptation and Other Footprint Redunk

9.9 Cross-cutting issues of youths and ACE

9.9.1  Youth organisations

Youth organisations contribute to public awareradsdimate change, as well as advocating increased
ambition and youth participation at the nationakle

A lot of youth organisations are active in creatpugplic awareness of climate change via variousisiea
such as organising events, providmgest lectures, social media campaigns, and sbheanmost
important youth organisations working on this nadtiethe national level are:

. the Dutch Youth Climate Movement, an umbrella oigation for more than 40 youth
organisations, on whose behalf it advocates mot@tams climate action. Some of their landmark
campaigns include klimaatkandidaat (climate cartdidéhe Dutch Youth Climate Summit and the
Dutch Youth Climate Agend®

238 https://www.nuffic.nl/
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. JMA (Young Friends of the Earth NL), an organisatiocusing on actions to enhance climate
ambitiong*

. Students for Tomorrow, an organisation focusingnaking the higher education system more
sustainable, coordinating green offices and umib@ijanisations for green student associations.
Landmark campaigns include SustainaBul, a rankfrigesustainability of universities, which is
becoming an international trefiti

. NJR (Dutch National Youth Council), an umbrellaamgsation of youth organisations. It supports
two youth representatives on sustainable developtoghe UN and a “young and sustainable”
working group. In addition, it gives guest lectuogssustainability around the country and
organises events to spread awareness. The youtsespatives also advocate more ambitious
climate action.

9.9.2 Youth patrticipation at the UNFCCC

As the Netherlands highly values meaningful yowdhipipation, youth delegates are an integral pfart

its delegation. The youth delegates have been datizaily elected in a national campaign and are
supported by the Dutch National Youth Council. Tiowa for meaningful participation, the youth
delegates receive comprehensive briefings anddeliegation meetings. Within the delegation, thetlyou
delegates play an active role in the negotiationéction for Climate Empowerment (ACE); for
example, during the intermediate review of the Dabak programme and the yearly ACE dialogues. At
UNFCCC conferences, the youth representativespddgoan important role in capacity building of athe
youths present at these conferences. This way cirtyibute to a better involvement of youths ia th
international processes related to climate change.

9.9.3 ACE National Focal Point

After consultations in Bonn in June 2015, Ms Figger the then Executive Secretary of the UNFCCC —
announced that Action for Climate Empowerment (AG&J) been chosen as the popular way to refer to
Article 6 of the UNFCCC.

For many years, the Netherlands has had a Natiowall Point for Article 6 under the Netherlands
Enterprise Agency.

The National Focal Point participated in a numifeneetings as part of the Dialogues on Action for
Climate Empowerment and attended the meetingsecf/tiFCCC secretariat organised for the National
Focal Points.

In addition, the National Focal Point also partatgd in the first workshop of the UNFCCC secretaria
organised in May 2016. This workshop provided arfiofor National Focal Points on Action for Climate
Empowerment and/or relevant government represeasatd share their experiences and exchange ideas,
good practices and lessons learnt in implementiagXoha work programme on Article 6 of the
Convention. The workshop strengthened the existkills and capacities of National Focal Points.

At the end of 2017, the Dutch climate envoy bect#meACE National Focal Point. This development
should create a stronger link with national actioneducation, training and awareness.
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ANNEX 1: SUMMARY TABLES ON EMISSION TRENDS

GREENHOUSE GAS EMISSIONS Base yeal’| 1990 1995 2000 2005 2010 2015
CO; equivalent (kt)

CO, emissions without net COrom LULUCF 162271.29 162271.29 172858[59 171650.16 177180.06 1821141365127.23
CO, emissions with net CCfrom LULUCF 168325.6¢ 168325.6 179039|96 177632.18 183014.68 188Y7471708.1p
CH, emissions without Clffrom LULUCF 32316.44 32316.45 3033297 25090.46 2046[7.12 201]6.21001E8
CH, emissions with Clifrom LULUCF 32316.69 32316.§9 30333p3 25090.74 2046f7.42 201]6.5301188
N,O emissions without D from LULUCF 17687.11 17687.0L 17741p8 1571114 1415528 81$5.93 .&H31
N,O emissions with pD from LULUCF 17692.93 17692.93 177759 15773.35 1424178 8241.78 .4E@l61
HFCs 5606.33 5606.33 7571.44 476506 1724.04 2666.32 23B5.72
PFCs 2662.84 2662.86 2279.92 190281 36499 3177  104.22
Unspecified mix of HFCs and PFCs NO NO NO| NO| NQ Ng NQ
SFs 206.7 206.7p  260.97 25878 203{72 15379  138.83
NF; NO,IE[ NO,JE  NO,H NO,IE NO,If NO,IE  NO,IE
Total (without LULUCF) 220750.78 220750.13 231044[97 219378.41 2141(0.21 216%|2195038.68
Total (with LULUCF) 226811.17 226811.17 237260[61 225422.92 220041.62 2ZR}5E01749.5p
Total (without LULUCF, with indirect) 221416.70 22141670 231514[37 219714.18 214343.46 21MA5M5245.6]
Total (with LULUCF, with indirect) 227477.14 227477.34 237730[01 225758.69 220334.87 22879BD1956.5

Base yeal”| 1990 1995 2000 2005 2010 2015
GREENHOUSE GAS SOURCE AND SINK CATEGORIES

CO; equivalent (kt)

1. Energy 156404.8] 156404.§7 167729[83 165903.27 17175%6.63 1785{7060967.8B
2. Industrial processes and product use 24850.90 24850.90 26210.89 22409.51 17243.35 12145.2682149
3. Agriculture 25314.77 25314.77 245285 21243.78 1882P.76 184953110122
4. Land use, land-use change and foré@try 6060.44 6060.44 6215.64 6044/51 5981.41 6135.20 67[0.87
5. Waste 14180.29 14180.40 125750 9821[84 627f.47 45(08.20 3378.0
6. Other NO NO| NO| NO| NQ NG NG
Total (including LULUCF) © 226811.17 226811.]7 23726061 225429.92 220081.62 2R)SB1749.5p

Table 1 Emission trends (Summary) (kton @&Quivalents)
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GREENHOUSE GAS SOURCE AND SINK CATEGORIES Base yea?l) 1990 1995 2000 2005 2010 2015

(kt CO2eq)
Total (net emissions‘)z) 226811.17 226811.17 237260|61 22542%.92 2200$1.62 228X)5801749.5D
1. Energy 156404.87 156404.47 167729(83 165903.27 1717%6.63 17857260967.8B
A. Fuel combustion (sectoral approach) 153281.46 8530 164846.3[l 164278.47 16931(.68 175905.18 1581P2.37
1. Energy industries 53075.52 53075.42 6233543 64323.06 67824.69 666§7.835768%F
2. Manufacturing industries and construction 32483B. 32123.5 27629.62 2687982 26832.64 27161.72 241p9.87
3. Transport 28139.98 28139.98 3068103 33076.25 35490.70 35381.655933
4. Other sectors 39627.001 39627.q7 4389044 39735.71 3896p.91 464P2.866633
5. Other 318.34 318.3¢ 309.19 263.p3 19974 261.13 178.25
B. Fugitive emissions from fuels 3120.40 312040 2883.52 1624[80 244%.95 287.67 27[5.46
1. Solid fuels 413.44 413.4p 523.40 427.p3 510]69 979.09 815.71
2. Oil and natural gas and other emissions froanggnproduction 2706.94 2706p4  2360.02 119y.76 ~ 1935.26888.59 1959.7p
C. CQ; transport and storage NO NO| NO| NO NQ NQ N(
2. Industrial Processes 24850.9 24850.90 2621089 2240951 1724B8.35 121{5.2682144
A. Mineral industry 1247.84 1247.88 1481.02 1324|55 134%.70 1240.72 11'56.59
B. Chemical industry 17523.63 17523.43 19501.p7 15654.42 11767.37 69£9.98 4499
C. Metal industry 5312.3§ 5312.38 4151.96 3178|12 175¢.65 1077.00 951.62
D. Non-energy products from fuels and solvent use 87.47] 187.6f 205.11 259.p7 306{06 31%.19 30B.75
E. Electronic industry 25.17 25.1 49.76 260.74 253]92 204.04 85.47
F. Product uses as ODS substitutes NO,IE,NA[ NO,IE,NA| 273.7 1230.80 1434.82 2057{16  2187.24
G. Other product manufacture and use 481.68 481.68 516.26 454.p5 34537 291.10 268.18
H. Other 72.48 72.4 30.51 48.97 3345 29|07 29.22
3. Agriculture 25314.71 25314.47 2452835 2124378 1882R.76 18495.3110123
A. Enteric fermentation 9227.40 922740 8907.92 789060 7597.26  7969.00 85]1.55
B. Manure management 6736.83 6736.88 6476.44 5802|13 4899.75 5049.94 51p0.65
C. Rice cultivation NO NO| NO| NO| NQ NQ N(
D. Agricultural soils 9167.40 9167.40 9045.Y9 7453)43 6251.01 5416.66  54p9.34
E. Prescribed burning of savannas NO NO| NO| NO NQg NQ NG
F. Field burning of agricultural residues NO NO| NO| NO NQ NG NG
G. Liming 183.15 183.1p 98.40 97.62 74174 59.72 68.72
H. Urea application IE IE IE IE IE IE IE
|. Other carbon-containing fertilizers NO NO| NO| NO NQg NQ NG
J. Other NO,NA NO,NA NO,NA| NO,NA| NO,NA| NO,NA|  NO,NA
4. Land use, land-use change and foresff’;’/ 6060.44 6060.44  6215.64 6044[51 598141 6135.20 67]0.87
A. Forest land -1910.71 -1910.70  -2030.83 -2186(16 -2134.69 -2333.58 2724]
B. Cropland 1640.09 1640.08 1815.82 1991|66 214%.05 2422.45 274491
C. Grassland 5483.65 5483.6p 5210.80 4937|58 435%.54 4312.02  44p5.99
D. Wetlands 88.19 88.1! 67.20 46.27 5142 62|92 61.23
E. Settlements 889.83 889.8B 1034.61  1179[74 139943 1494.79 1678.10
F. Other land 26.64 26.64 52.60 78.8 9577 114182 133.67
G. Harvested wood products -157.2( -157.2p 65.94 -3.15 70489 6177 88.38
H. Other NO,NE,IE| NO,NE,I[H NO,NE,IE NO,NE,[E NO,NE,JJE NO,NE,|E NDE,IE|
5. Waste 14180.2f 14180.40 12575.90 98211.84 627).47 45(98.20  3§78.0
A. Solid waste disposal 13679.1% 13679.15 11960.836 922543 5714.25 40%9.48  2844.9
B. Biological treatment of solid waste 20.2Q 20.2 221.77 252.80 254167 1631.81 15p.95
C. Incineration and open burning of waste NO,IEJNA N,NA| NO,IE,NA| NO,IE,NA| NO,IE,NA NO,IE,NA NO, I
D. Waste water treatment and discharge 480.84 480.8¢ 393.17 34412 308154 286.91 282.13
E. Other NO NO| NO| NO| NQ NO,NA NG
6. Other (aspecified in summary 1.A) NO NO| NO| NO| NQg Ng NG
Memo items:
International bunkers 39948.7§ 39948.18 4265738 52723.35 6184P.69 553f2.37225%
Aviation 464379 464370 7662.83  9962[28 11009.65 10293.74 113}66.9
Navigation 35304.99 35304.99 349944 4276107 5084D.03 450}8.64553%4
Multilateral operations IE IE IE IE IE IE IE
CO; emissions from biomass 4081.04 4081.08 4821.66 6805/78  9496.76 13250.48 128[19.61
CO; captured NO,NA|[ NO,NA NO NO NO NQ Ng
Long-term storage of C in waste disposal sites NO NO| NO| NO NQ NQ NG
Indirect N .0 NO,NE| NO,NH NO,NH NO,NE NONE NONE NONE
Indirect CO 2(3) 665.96 665.9p 469.40 335.r7 253125 236.55 2(47.04
Total CO; equivalent emissions without land use, land-use ahge
and forestry 220750.783 220750.13 231044|97 219378.41 2141(0.21 21R32195038.6B
Total COzequivalent emissions with land use, land-use changad|
forestry 226811.17 226811.17 237260|61 22542%.92 2200$1.62 228X)5801749.5D
Total CO; equivalent emissions, including indirect CO2, whout
land use, land-use change and forestry 221416.70 221416.10 231514(37 219714.18 2143%3.46 21UN5B95245.6f
Total COzequivalent emissions, including indirect CO2, witHand
use, land-use change and forestry 227477.14 227477.34 237730{01 225758.69 220334.87 22049B01956.5¢

Table 2 Emission Trends Greenhouse gasese@@kton CQ equivalents)
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. Enteric fermentation

Manure management

. Rice cultivation

. Agricultural soils

. Prescribed burning of savannas

. Field burning of agricultural residues

GREENHOUSE GAS SOURCE AND SINK CATEGORIES Base yea”| 1090 1995 2000 2005 2010 2

(kt)
1. Energy 153192.6 153192.62 164108|74 163234.79 169116.78 1748257965.1B
A. Fuel combustion (sectoral approach) 15201p.48 1520 163155.08 162546.]l4 167536.41 173157.25 1558B9.14
1. Energy industries 52855.9 52855.93 6206885 64018.98 67434.70 66292.49 33674
2. Manufacturing industries and construction 3261p. 32015.6] 27525.32 26767[13 26730.04 27091.56 240p2.39
3. Transport 27838.0 27838.08 3029032 32701.17 35154.56 35041.87 47308
4. Other sectors 38993.8 38993.43 429673 38801.31 3802R.20 445)4.71 61324
5. Other 312.03 312.0B 303.31 257.p4 194190 256¢.62 175.20
B. Fugitive emissions from fuels 1177.14 1177.14 953.11 688J65 1580.37 202p.37 2126.04
1. Solid fuels 402.57 402.5L 512.91 42171 50509 974.05 810.68
2. Oil and natural gas and other emissions froenggnp roduction 774.643 774.63 44120 266.94 107p.28  B3p1. 1315.3
C. CO, transport and storage NO NO NO| NO| NQ NG N(
2. Industrial processes 8895.5% 8895.52  8651.65 8317|75  7988.55 73083.27 70p3.34
A. Mineral industry 1247.84 1247.88 1481.92 1324|55 1345%.70 1240.72 1156.59
B. Chemical industry 4712.77 4712.7R 5012.40 5148|57 4648.28  4708.04  46p7.18
C. Metal industry 2674.7( 2674.70 1921.Y8 1536|04 1654.65 1009.78 945.12
D. Non-energy products from fuels and solvent use 87.87 187.5p 205.96 259.p3 305(81 314.89 30B.45
E. Electronic industry
F. Product uses as ODS substitutes
G. Other product manufacture and use 0.22
H. Other 72.49 72.4 30.91 48.97 33.45 29107 28.22
3. Agriculture 183.1§ 183.1p 98.40 97.62 74174 59.72 68.72
A
B.
C
D
E
F
G
H
|

. Liming 183.14 . . 97. 7474 59. 68.

. Urea application IE IE IE IE IE IE IE
. Other carbon-containing fertilizers NO NO NO| NO| NQ NG Nd
J. Other NO NO NO| NO| NO NG NG
4. Land use, land-use change and forestff) 6054.31 6054.37 6181.87 5982|02 5894.61 6029.04 65B0.96
A. Forest land -1911.34  -1911.3¢% -2033.09 -2190[05 -2139.92 -2339.54 3334
B. Cropland 1636.99 1636.98 1797.p1  1958|10 2098.91 23§4.89  26p6.52
C. Grassland 5483.31 5483.31L 5208.83 4934[96 4351.66 4306.90 44p0.05
D. Wetlands 88.04 88.04 66.20 44.59 49.13 60]17 64.03
E. Settlements 888.29 888.2p  1025.35 1162[75 1373.39 146p.35 1649.59
F. Other land 26.3( 26.3 50.55 74.83 90.65 10851 126.20
G. Harvested wood products -157.2( -157.2p 65.94 -3.15 7089 6177 8%.38
H. Other IE,NE,NO| IE,NE,N] IE,NENCQ IENEND IENEND IENENO IEENO|
5. Waste NO,IE,NA| NO,IE,NA| NO,IE,NA| NO,IE,NA NO,IE,NA NO,IE,NA NOIE,NA
A. Solid waste disposal NO,NA| NO,NA| NO,NA| NO,NA| NO,NA] NONNA[ NO,NA
B. Biological treatment of solid waste
C. Incineration and open burning of waste
D. Waste water treatment and discharge
E. Other
6. Other(assecified in summary 1.A)
Memo items:
International bunkers 39560.79 39560.719 4224754 5221§.82 61256.99 5480.69 3
Aviation 4604.60  4604.60  7598.]7 9878[21 1091¢.75 102¢6.87 11770.1
Navigation 34956.19 34956.09 3464938 4234(.61 5033D.24 446B3.82 6433
Multilateral operations IE IE IE IE IE IE IE
CO; emissions from biomass 4081.04 4081.08 4821.66 6805|78 9496.76 13290.48 128[19.61
CO; captured NO,NA| NO,NA NO NO| NO| NQ NQ
Long-term storage of C in waste disposal sites NO NO NO| NO| NO Ng NQ
Indirect CO,® 665.0¢ 66595 46940 3357 25325  23§.55  207.04
Total CO; equivalent emissions without land use, land-use ahge
and forestry 162271.29 162271.29 172858|59 171650.16 177180.06 1844565127.28
Total CO,equivalent emissions with land use, land-use changed 354
forestry 168325.66 168325.46 179039[96 177632.18 183074.68 18847471708.1p
Total CO; equivalent emissions, including indirect CO2, whout
land use, land-use change and forestry 162937.2% 162937.25 173327(99 17198%5.93 177433.32 1815{8265334.28
Total CO,equivalent emissions, including indirect CO2, witHand
use, land-use change and forestry 168991.63 168991.43 179509(36 177967.95 183327.93 18B#1171915.2¢

Table 3 Emission Trends GCkton CQ)
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G. Liming

H. Urea application

I. Other carbon-containing fertilizers

1)
GREENHOUSE GAS SOURCE AND SINK CATEGORIES Base yeaf’| 1990 1995 2000 2005 2010 A
(kt)
1. Energy 113.84 113.8p 123.38 83.p8 81(39 114.03 9p.85
A. Fuel combustion (sectoral approach) 36.13 36.1 46.19 45.84 46.76 84{34 66.87
1. Energy industries 2.89 2.89 3.8Y 4.40 5.99 5.82 4148
2. Manufacturing industries and construction 2.60 2.6 2.64 2.92 2.56 2.67 2J39
3. Transport 7.85 7.89 5.4 3.4 3.14 2.p0 2Ja5
4. Other sectors 22.79 22.7 34.24 34.14 35.05 73|54 57.53
5. Other 0.03 0.0: 0.0 0.03 0.02 0.p2 0jo1
B. Fugitive emissions from fuels 77.73 77.7 77.19 37.45 3462 33{69 24.98
1. Solid fuels 0.44 0.44 0.44 0.21 0.22 0.0 0J20
2. Oil and natural gas and other emissions froenggnproduction 77.29 77.29 7675 37123 34.40 3B.49 45.78
C. CO; transport and storage
2. Industrial processes
A. Mineral industry
B. Chemical industry 15.2Q 15.2 15.20 15.46 18.35 17|44 14.37
C. Metal industry NO,IE,NA| NO,IE,NA| NO,IE,NA] NO,IE,NA NO,IE,NA NO,IENA NOE,NA
D. Non-energy products from fuels and solvent use 0.0 0.01 0.01 0.01 0.01 0.p1 0fo1
E. Electronic industry
F. Product uses as ODS substitutes
G. Other product manufacture and use 2.00 2.0 2.01 1.85 1.76 1.58 170
H. Other NO NO| NO| NO| NQ NG NQ
3. Agriculture 601.5 601.5P 578.43 518.]16 473|183 493.62 519.92
A. Enteric fermentation 369.1( 369.1p 356.32 31562 30389 318.76 340.46
B. Manure management 232.43 232.48 222.41 202.p3 16994 174.86 179.46
C. Rice cultivation NO NO NO| NO| NQ NQ NQ
D. Agricultural soils NO NO NO| NO| NQ NQ NQ
E. Prescribed burning of savannas NO NO NO| NO| NQ Ng NQ
F. Field burning of agricultural residues NO NO NO| NO| NO Ng NQ

CO2 emissions from biomass

CO2 captured

Long-term storage of C in waste disposal sites

Indirect N 0

Indirect CO 2(3)

Table 4 Emission Trends Glkton CH;)

244

J. Other NA NA NA NA NA NA NA
4. Land use, land-use change and forestry 0.0 0.01 0.01 0.01 0.01 0.p1 0jo1
A. Forest land 0.0 0.01 0.01 0.01 0.01 0.p1 0fo1
B. Cropland NO,NE,IEf NO,NE,IE NO,NE,IE NO,NEJE NONNEJE NO,NE,|E NRE,IE]
C. Grassland 0.00 0.0 0.0p 0.00 0.00 0.p0 0Jo0
D. Wetlands NO,NE,IE[ NO,NE,I§ NO,NE,JE NO,NE,JE NONE,[E NONE|E NNE,IE
E. Settlements NO NO| NO| NO| NQ NG NQ
F. Other land NO NO| NO| NQO| NQ NG NQ
. Harvested wood products ——
H. Other IE,NE,NO| IE,NE,NQ IE,NE,NOQ IE,NEND IE,NEND IE,NENO IEE,NO|
5. Waste 560.04 560.06 493.90 384.46 243|136 173.86 1209.18
A. Solid waste disposal 547.11 547.1f 478.41 369.p2 22857 162.38 1117.80
B. Biological treatment of solid waste 0.55 0.55 5.4p 6.119 6.16 3.p2 2]95
C. Incineration and open burning of waste NO,IE,NA| NO,IE,NA| NO,IE,NA| NO,IE,NA NO,IE,NA NO,IE,NA NOIE
D. Waste water treatment and discharge 12.35 12.3 10.06 9.25 8.63 846 8143
E. Other NO NO| NO| NO| NQ NG NQ
6. Other (asspecifiedin summary 1.A) NO NO| NO| NO| NQ NG NQ
Total CH4 emissions without CH from LULUCF 1292.64 1292.66 1213.32  1003|62 818.68 80¢.65 760.03
Total CH4 emissions with CH from LULUCF 1292.61 1292.67 1213.33 100363 818.70 80H.66 760.04
Memo ters: — [ 1 1 ]
International bunkers 3.20 3.2 3.18 3.88 4.62 4.1 363
Aviation 0.03 0.03 0.0p 0.7 0.08 0.p7 0Jo8
Navigation 3.16 3.16 3.18 3.81 4.54 4.p4 355
Multilateral operations IE IE IE IE IE IE IE




C. CO, transport and storage

2. Industrial processes

. Mineral industry

. Chemical industry

22.90

22.9

22.8

GREENHOUSE GAS SOURCE AND SINK CATEGORIES Eesoyeer| @30 || GEEB | BNED | AEES|  AWO) P
(kt)
1. Energy 1.23 1.2 1.8D 1.97 2.03 2.J15 2]29
A. Fuel combustion (sectoral approach) 1.23] 1.23 1.8p 1.97 2.03 215 229
1. Energy industries 0.49 0.4 0.5 0.65 0.§1 0.85 105
2. Manufacturing industries and construction 0.14 0.14 0.18 0.43 0.13 0.5 016
3. Transport 0.35| 0.3% 0.8p 0.95 0.6 0.p0 0J84
4. Other sectors 0.22| 0.24 0.28 0.22 0.22 0.p3 0J23
5. Other 0.02| 0.03 0.0p 0.02 0.01 0.p1 0fo1
B. Fugitive emissions from fuels NO,IE,NA| NO,IE,NA[ NO,IE,NA] NO,IE,NA NO,IE,NA NO,IE,;NA NOE,NA
1. Solid fuels NO NO NO| NO NQ NG Ng
2. Oil and natural gas and other emissions froenggnp roduction NO,IE,NA| NO,IE,NA[ NO,IE,NA| NO,IE,NA NO,IE,NA NO,IE,;NA NOE,NA

4.27

. Metal industry

NO

NO

NQ

. Non-energy products from fuels and solvent use

NO,NA

. Electronic industry

. Product uses as ODS substitutes

. Other product manufacture and use

NO,NA

0.79

NO,NA|

0.6

D

NO,NA|

I(@o(mmo|lO|m >

. Other

3. Agriculture

A. Enteric fermentation

B. Manure management

C. Rice cultivation

G. Liming

H. Urea application

|. Other carbon containing fertlizers

J. Other

D. Agricultural soils 30.74
E. Prescribed burning of savannas NO NO NO| NO NQ NG N(
F. Field burning of agricultural residues NO NO NO| NQ| NQ NG NQ

Memo items:

International bunkers

4. Land use, land-use change and forestry 0.02 0.03 0.1 0.21 0.29 0.6 0j43
A. Forest land 0.00| 0.0 0.0 0.01 0.02 0.p2 002
B. Cropland 0.01 0.0] 0.0p 0.1 0.15 0.9 0[26
C. Grassland 0.00| 0.0 0.0p 0.01 0.01 0.p2 0{02
D. Wetlands 0.00| 0.0 0.0p 0.01 0.01 0.p1 0fo1
E. Settlements 0.01 0.0 0.0B 0.06 0.08 0.Lo ofzo
F. Other land 0.00| 0.0 0.0 0.01 0.02 0.p2 [0] (0]
G. Harvested wood products
H. Other IE,NE,NO| IE,NE,N]G IENENQ IENENO IENENP IE,NENO IEE,NO|

5. Waste 0.6 0.6 0.7 0.71 0.45 0.p4 050
A. Solid waste disposal
B. Biological treatment of solid waste 0.02| 0.09 0.2p 0.33 0.34 0.p9 0J26
C. Incineration and open burning of waste NO,IE,NA| NO,IE,NA| NO,IE,NA| NO,IE,NA NO,IE,NA NO,IE,NA NOIE
D. Waste water treatment and discharge 0.58 0.5 0.48 0.38 0.31 0.p5 024
E. Other NO NO NO NO NQ NG NQ

6. Other(asspecified in summary 1.A) NO NO| NO| NO NQ NG NQ

Total direct N2O emissions without NO from LULUCF 59.35 59.3% 59.593 52.12 4750 27127 27.96

Total direct N.O emissions with NO from LULUCF 59.37 59.65 52.93 4779 27162 284.39

Aviation

Navigation

Multilateral operations

CO2 emissions from biomass

CO; captured

Long-term storage of C in waste disposal sites

Indirect N 20

Indirect COZ(B)

Table 5 Emission Trends, (kton NO)
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Base yea”| 1990 1995| 2000( 2004 201 201p
GREENHOUSE GAS SOURCE AND SINK CATEGORIES
(kt)

Emissions of HFCs and PFCs - (kt C@equivalent) 8269.18 8269.18 9851.86 6667|87 2094.02 2990.09 24B9.94
Emissions of HFCs - (kt CQ equivalent) 5606.33 5606.38 7571.44 476506 1728.04 2666.32 23B5.72
HFC-23 0.38 0.34 04p o021 042 o0p3 o1
HFC-32 NO NO|  0.0d 0.0l o00p 043 0.04
HFC-41 NO NO NO NO NG NG Nd
HFC-43-10mee NO NO NO NO NGO N[e Nd
HFC-125 NO NO|  0.0d 0o0f o1 o048 0.]9
HFC-134 NO NO NO NO NG NG Nd
HFC-134a NO,IE,NA| NO,IE,NA[  0.04 01f 036 046 0.0
HFC-143 NO NO NO NO NG NG Nd
HFC-143a NO NO|  0.0d 0.0 01p o045 015
HFC-152 NO NO NO NO NG NG Nd
HFC-152a NO NO|  0.02 0.0¢ o00p 040 o0.p0
HFC-161 NO NO NO NO NG NG Nd
HFC-227ea NO NO NO NO NG NG Nd
HFC-236¢b NO NO NO NO NG NG Nd
HFC-236ea NO NO NO NO NG NG Nd
HFC-236fa NO NO NO NO NGO N[e Nd
HFC-245ca NO NO NO NO NG NG Nd
HFC-245fa NO NO NO NO NG NG Nd
HFC-365mfc NO NO NO NO NG NG Nd
Unspecified mix of HFC® - (kt CO, equivalent) NO NO| 200.97 827.97 150.89 20356 161.46
Emissions of PFCs (kt CO, equivalent) 2662.83  2662.85 2279.92 1902[81 363.99 31B.77 104.22
CF, 0.28 0.24 02 01 001 op1  0Joo
CFs 0.05 0.04 0.0 004 000 00  0Jo0
CsFs NO NO NO NO NQ NQg Ng
CsF1o NO NO NO NO NQO NG NG
c-CyFg NO NO NO NO NQ NG NG
CsF1p NO NO NO NO NQO NG NG
CeF14 NO NO NO NO NQ NG NG
CioF18 NO NO| NO| NO NQ NG NG
c-CoFg NO NO NO NO NQO NG NG
Unspecified mix of PFCY - (kt CO, equivalent) 25.17 2517 49.76 260.J4 263lo8 24455 9f.72
Unspecified mix of HFCs and PFCs - (kt CQequivalent) NO NO| NO| NO NG NG NG
Emissions of SE- (kt CO, equivalent) 206.7( 206.7p 260.97 258[r8 20372 153.79 138.83
Sk, 0.01] 0.01 00L o001 001 op1 o1
Emissions of NF - (kt CO; equivalent) NO,IE| NO,IlE NO,|§ NO,I[H NO,E NO,IlE NO,IE
NF, NO,IE NO,IEf NO,)§ NO,§ NO,E NO,E NO,E

Table 6 Emission Trends F-gases (kton, @Quivalents)
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ANNEX 2 MODELLING SYSTEM FOR PROJECTIONS

This annex briefly describes the modelling systempirojections. In the Netherlands, a combinatibn o
modelling tools is used. The National Energy Outlddodelling System (NEOMS) is the primary
modelling suite, developed for over 20 years byrgyéresearch Centre of the Netherlands (ECN) and
the Environmental Assessment Agency (PBL) for mtijes and policy evaluations.

National Energy Outlook Modelling System

NEOMS is a suite of models to simulate the varipaigs and sectors of the Dutch Energy System. Some
constituent models have been developed in excele $tave been developed in AIMMS. Although the
models differ in different ways, the general stagtpoint is a detailed inventory of the existingtfmio

of all energy consuming technologies in all sectoadibrated to national statistics on energy dedveamd
supply, investments, added value and data avaifedrie other sources (e.g. world market pricesoibr
gas and coal from IEA and futures markets, momitpaf government programmes). Building on the
drivers for developments in the energy system, sisobconomic growth, population growth and
technological change - some as endogenous eftong slefined exogenously - the models simulate the
development of the system, activity levels andupiake of alternative technologies therein, takimg
account consumer preferences and market behadadrthe impact of policies thereupon. Combining
expected technology deployment and the demandafiows products and energy services result in the
final and primary energy consumption and£&mission projections.

The results from NEOMS are used and/or complemenittdthe modelling of non-C£emissions and
non-energy related G&emissions (LULUCF). This is done using sectorateis (agriculture and
LULUCF) and spreadsheet tools (industry and otbetcss).

NEOMS enables 12 energy models of ECN to exchaageahd produce consistent and detailed results.

Technology

information

Gas supply,
Qil supply,

Energy

Households, . balances,
Refineries,
Industry, Renewable
. Renewables,
Agriculture, . energy
Electricity . :
Transport, information,
Services supply, Savings
Combined heat !

CO, emissions
and power

Economic inputs Energy demand Energy supply Results
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NEOMS enables ECN to calculate the energy uselanddrresponding emissions for the Dutch energy
system and for individual sectors. Detailed resulttude energy demand, supply, emissions, teclggolo
uptake, investments, costs, prices, policy impddis.total system includes about 22 sub-sectots allit
relevant technologies and fuels per sub-sectorir 3@, emissions are also calculated.

The NEOMS models currently cover the following sestand their corresponding models:

* Energy demand

0 Industry and agriculture (SAVE-Production),

0 Service sector (SAVE-Services),

0 Households (SAWEC and EVA),

o Transport (TEMPO and/or external inputs).
« Energy supply

0 Combined heat and power (SAVE-Production),

0 Electricity supply (Competes),

0 Refineries and oil supply (SERUM),

0 Renewables (RESolve-E),

0 Gas supply (Gas production).
The outputs of all the separate models are comhimadnodel of the total energy sector (SELPE) in
which the validity and consistency of the energstesn as a whole is verified. Ultimately, all theuks
feed into MONIT-Conversion, a tool which calculatkse energy savings per sector and produces
aggregated results for all kinds of analyses, fangple for the presentation tool MONIT.

Transport
TEMPO data
's /_/G SAVE
Transport s SAWEC, EVA e SERUM
L production Services

Energy
prices

SAVE-
HESEIE-E ][ ProductioJ

MONIT Competes
Analyse . MONIT-
w_ L Conversion SELPE
Energy | Energy . General Energy prices Renewable energy
demand | supply ——— Heat CHP — Electricity
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Energy demand

SAVE-Production (industry, agriculture and CHP)

SAVE-Production is a simulation model that caloetathe energy demand of industry and agricultural
sectors and the sectoral implementation of combiveed and power generation. The future energy
demand is calculated based on the economic grogvtBubsector and measures taken.

SAVE-Services (services sector)
SAVE-Services is a simulation model for the sersisector. Based on the economic growth per
subsector and the measures taken, the model daletifee future gas and electricity demand.

SAWEC (households)

SAWEC is a simulation model for households thatwates the building-related energy use of houses,
for example natural gas, electricity, district egiand oil products. Based on a stock databas@/S2\
calculates the effects of all kinds of measure® Model can accurately simulate historic energgteel
trends dating back to 1985 and uses the same thiigotd project future developments towards 2040.

EVA (households)

EVA uses a detailed stock database to calculateatienal electricity use of household applian&asA
offers a detailed view on the impact of changethénpenetration of appliances and autonomous arypol
driven changes in energy consumption.

Transport

The transport model is a tool to incorporate trseilts of the ECN model TEMPO and externally
provided data into the databases of NEOMS. Thiblesahe other models to use these data for their
calculations.

Energy Supply

Competes (electricity supply)

Competes is used to calculate the centralisedrigitgciproduction.

Based on the Dutch sectoral electricity demandrlip@lectricity production from intermittent
renewables and sectoral implementation of combivead and power, the remaining demand is covered
by Competes, taking into account the merit ordehefsupply curve of centralised electricity getansa
and electricity trade with the neighbouring cowgriCompetes also provides the commaodity prices for
electricity.

SERUM (refineries and oil supply)

SERUM is an optimization model for the Dutch ofliméng sector. Based on expectations about the
demand for oil products, environmental measurescamde properties, SERUM calculates the required
crude intake, the required refining configuratiord ahe energy use for the whole process. Based on
energy use and energy carriers, emission develdagraes calculated.

RESolve-E (renewables)

The aim of the RESolve-E model is to provide ddiaua the total renewable energy production
(excluding biofuels). For the renewable energy paotidn that is eligible to receive a subsidy via 8DE
subsidy scheme, the SDE budget constitutes a gddinthe total production. Because renewable gnerg
can contribute to realising the energy performaruaficient standards for new buildings, the rengea
energy production of SAWEC and SAVE-Services saw@put for RESolve-E.
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Gas production (gas supply)

In this model, the supply of natural gas is cal@deébased on the availability of natural gas in the
‘Groningen’ gas field, and the other onshore ad asthe offshore fields. Exogenous assumptions are
made about the volume for gas storage and expaolientand exceeds this production, natural gasbeill
imported. The model calculates the amount of eneegded for production, storage and transport ds we
as losses in the grid.

Other models and tools in NEOMS

Energy prices
The energy prices tool provides electricity and gases for the different sectors as defined in WED
These data can be used by the NEOMS models.

SELPE (validity and consistency check)

SELPE is an optimisation model that is used to rtideentire Dutch energy sector. Most of the
constraints are set by the above-mentioned motleésaim of this model is to check the feasibilibda
consistency of the outcomes of the other modetgxXample verifying that the total electricity dema
does not exceed the electricity supply.

MONIT-Conversion (aggregation tool)

The output of the SELPE model is very detailed. MDISonversion can aggregate its results into any
format needed by the user. The output is madeablaito MONIT, and can also be made available to
external parties. Another function of this tootascalculate the energy efficiency indicators.

MONIT (presentation tool)

This tool is used to present the combined resfiltiseomodels in such a way that they can be used in
kinds of reports, together with historic data. Sahthe results are also available on the Internet
(http://monitweb.energie.nl/
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ANNEX 3 SUMMARY OF REPORTING OF THE SUPPLEMENTARY
INFORMATION UNDER ARTICLE 7, PARAGRAPH 2, OF THE
KYOTO PROTOCOL IN THE NC7

Information reported under Article 7, paragraph 2

National systems in accordance with Article 5, paragraph 1

National registries

Supplementarity relating to the mechanisms pursuant to

Articles 6, 12 and 17

Policies and measures in accordance with Article 2
Domestic and regional programmes and/or legislative
arrangements and enforcement and administrative
procedures

Information under Article 10

Art 10a
Art 10b

Art 10c
Art 10d

Art 10e
Financial resources (Annex Il only)

NC6 section
3.3. (C) Description of the National System
3.4. (D) National Registry

5.6. (D) Supplementarity relating to the mechanisms
pursuant to Articles 6, 12 and 17

4.3. (B) Policies and measures and their effects

4.3. (B) Domestic and regional programmes and/or
legislative arrangements and enforcement and
administrative procedures

3.3. (C) Description of the National System

4.3. (B) Domestic and regional programmes and/or
legislative arrangements and enforcement and
administrative procedures and

6.3 (C) Adaptation measures

7.4. (D) Activities relating to technology transfer

8. Research and Systematic Observation

8.3. (C) Systematic observations

9. Education, Training and Public Awareness

7.2. (A) Provision of new and additional resources
7.2. (B) Assistance to developing countries that are
particularly vulnerable to climate change

7.5. (E) Provision of financial resources under article
11 of the Kyoto Protocol
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ANNEX 4 ENERGY BALANCES

Energy balance 2000 (including temperature cowadiiased on degree days method)
Energy balance 2015 (including temperature cowadiiased on degree days method)
Energy balance 2020 WEM
Energy balance 2020 WAM
Energy balance 2030 WEM

Energy balance 2030 WAM
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Energy balance 2000 (including temperature correctin based on degree days method)

Residential Industry| of whichAgriculture [CommercialWater |Transpor|Total final |Refinerie§ Electricity[Oiland |Total Total
chemical |and and public |and wast{(incl. consumption productiongas energy
PJ) industry |horticulture services |sector |mobile extractionsector
(excl. machines|
mobile and
machines) fisheries)
Tota 472 1192 771 163 264 51 51¢ 265¢ 17¢ 33C 33 543 320z
Coa 0 93 8 0 0 ) ) 93 0 232 0 232 32t
Oil 3 45¢ 42( 2 9 ) 512 981 15¢ 34 0 18¢ 117(
of which biofue 0 0 0 0 0 0 0 0 0 0 0 0 0
Natural ga 37¢ 414 221 13z 14¢ 3 0 107¢ 33 37€ 3C 43¢ 151
Heat from nuclear
energ' 0 0 0 q ( ( D D a1 0 41 41
Electricity 72 12¢ 33 12 9 -1 6 30¢ -1 -242 3 -24(C 68
Hea 8 95 8C 15 12 -5 0 12¢ -8 -117 0 -12¢ 0
Biomass (excl.
biogas 10, 3 0 @ ( 26 D 3p 0 4 0 4 43
Biogas 0 1 0 0 1 3 ) 4 0 1 0 1 5
Energy from other
source 0 5 4 Qg d 26 D 3L D 0 0 0 32
Non-energy use 0 494 460 0 2 0 3 498 498
Coa 0 5 4 0 0 0 0 5 5
Ol 0 387 354 0 2 0 3 391 391
Natural ga 0 10z 10z 0 0 0 ) 10z 10z
Final electricity consumption 12 147 44 15 97 7 6 B44 9 18 3 30 374

source: NEV, 2017
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Energy balance 2015 (including temperature correctin based on degree days method)

Residential Industry| of whichAgriculture |Commercia|Water |Transpor|Total final |Refinerie§ Electricity|Oil and |Total Total
chemical |and and public |and wast{(incl. consumption productiongas energy
(PJ) industry |horticulture |services ([sector |mobile extractiornjsector
(excl. machines|
mobile and
machines) fisheries)
Tota 394 1152 81¢ 14C 262 65 49z 2501 18¢ 36( 33 571 308t
Coa 0 99 ) 0 ) ) 0 99 0 362 0 362 461
Oll 2 54¢ 53¢ 1 -2 ) 48¢ 103t 121 21 0 141 117¢€
of which biofue 0 0 0 0 0 0 13 13 0 0 0 0 13
Natural ga 28¢ 31F 18C 12¢ 127 3 2 862 54 25(C 2€ 32¢ 1192
Heat from nuclear
energ' 0 0 0 g d [( ( D D 3P 0 39 39
Electricity 82 11¢ 3¢ -3 12¢ -6 6 31C 2 -25¢ 7 -24¢ 61
Hea 13 67 5¢ 6 6 -21 0 71 1 -6¢ 0 -68 4
Biomass (excl.
biogas 9 5 0 3 1( 49 D 76 7 13 0 20 D6
Biogas 0 2 0 5 0 5 0 13 0 1 0 1 14
Energy from other
source 0 5 4 q d 34 D 40 D il 0 1 41
Non-energy use 0 589 5p7 0 1 0 2 b42 543
Coa 0 0 0 0 0 0 0 0 0
Oil 0 452 44( 0 1 0 2 45¢ 45¢
Natural ga 0 87 87 0 0 0 0 87 87
Final electricity consumption 82 1p4 45 31 121 8 6 372 9 20 7 6] 3 408

source: NEV, 2017
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Energy balance 2020 WEM

Residential Industry| of whichAgriculture |Commercia|Water |Transpor|Total final |Refinerie§ Electricity|Oil and |Total Total
chemical |and and public |and wast{(incl. consumption productiongas energy
(PJ) industry |horticulture |services [sector |mobile extractiornjsector
(excl. machines|
mobile and
machines) fisheries)
Tota 37C 119: 8517 14t 252 64 49z 2517 18¢€ 24¢ 42 4717 299t
Coa 0 112 2 0 ) ) 0 115 0 23¢ 0 23¢ 352
Oll 2 591 58t 1 3 ) 482 108t 10¢ 0 0 10¢ 119¢
of which biofue 0 0 0 0 0 0 35 35 0 0 0 0 35
Natural ga 25: 271 15¢ 112 11¢ 3 2 767 58 16¢ 3€ 262 102¢
Heat from nuclear
energ' 0 0 0 g d [( ( D D 4B 0 43 43
Electricity 77 11¢€ 42 9 11¢€ -6 8 321 8 -197 6 -17€ 14z
Hea 19 74 6€ 11 14 -2C 0 96 0 -7E 0 -75 21
Biomass (excl.
biogas 19 13 2 4 2 45 D 83 0 66 0 b6 18
Biogas 0 5 0 7 0 5 0 17 0 0 0 0 17
Energy from other
source 0 0 0 q d 34 D 3p 1p 0 0 12 49
Non-energy use 0 565 563 0 0 0 2 67 567
Coa 0 2 1 0 0 0 0 2 2
Oil 0 474 47: 0 0 0 2 47¢ 47¢
Natural ga 0 8¢9 8¢ 0 0 0 0 8¢9 8¢9
Final electricity consumption 17 1P5 45 33 117 8 8 368 11 19 7 37 405

source: NEV, 2017
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Energy balance 2020 WAM

Residential Industry| of whichAgriculture [CommercialWater |Transpor|Total final |Refinerieg Electricity|Oil and |Total Total
chemical |and and public |and wast{(incl. consumption productiongas energy
PJ) industry |horticulture [services |sector |mobile extractiorjsector
(excl. machines|
mobile and
machines) fisheries)
Tota 361 118¢ 85( 14t 24¢ 62 49z 250¢ 18¢ 24¢ 42 471 2981
Coa ) 114 2 0 ) 0 0 114 ) 24C 0 24C 35¢
o] 2 597 58t 1 3 0 482 108¢ 10¢ 0 0 10¢ 119¢
of which biofue 0 0 0 0 0 0 41 41 0 0 0 0 41
Natural ga 24¢ 267 151 113 11¢€ 2 2 74¢ 58 162 36 257 100¢
Heat from nuclear
energ 0 0 0 0 d ( ( D D a8 0 43 43
Electricity 78 11 42 9 114 -6 8 31¢ 8 -19C 6 -17¢€ 142
Hea 21 73 66 11 12 -2C 0 98 ) -74 0 -74 24
Biomass (excl.
biogas 19 15 4 4 2 45 D 8b 0 68 0 68 152
Biogas 0 5 0 7 0 5 0 18 0 0 0 0 18
Energy from other
source 0 0 0 g d 3 D 3p 1P 0 0 12 419
Non-energy use 0 565 563 0 0 0 2 b6 7 567
Coa 0 2 1 0 0 0 0 2 2
o] 0 474 478 0 0 0 2 47¢ 47¢
Natural ga 0 8¢ 88 0 0 0 0 8¢ 8¢
Final electricity consumption 18 1p3 44 33 115 8 8 366 11 19 7 37 402

source: NEV, 2017
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Energy balance 2030 WEM

Residential Industry| of whichAgriculture [CommercialWater |Transpor|Total final |Refinerieg Electricity|Oil and |Total Total
chemical |and and public |and wast{(incl. consumption productiongas energy
PJ) industry |horticulture [services |sector |mobile extractiorjsector
(excl. machines|
mobile and
machines) fisheries)
Tota 354 1202 87z 13 231 64 50& 249¢ 17c¢ 207 24 401 289¢
Coa ) 112 2 0 ) 0 0 114 ) 218 0 21% 32¢
o] 1 627 61€ 0 3 0 49z 112¢ 10t 0 0 10t 123(
of which biofue 0 0 0 0 0 0 35 35 0 0 0 0 35
Natural ga 22¢ 28¢ 17¢ 74 9g 2 5 692 4k 71 21 137 83(
Heat from nuclear
energ 0 0 0 0 d ( ( D D ap 0 42 42
Electricity 82 11¢ 42 18 11 -5 8 34C 7 -134 3 -12¢4 21¢
Hea 2t 37 31 15 17 -2C 0 75 ) -34 0 -34 41
Biomass (excl.
biogas 19 1 3 g 3 48 D 84 0 49 0 49 134
Biogas 0 6 0 1€ 0 7 0 28 0 0 0 0 28
Energy from other
source 0 0 0 g d 37 D 37 18 0 0 13 50
Non-energy use 0 588 587 0 0 0 91 591
Coa 0 2 1 0 0 0 0 2 2
o] 0 49t 494 0 0 0 2 491 491
Natural ga 0 91 91 0 0 0 0 91 91
Final electricity consumption 82 1p2 43 34 115 9 371 11 21 3 35 406

source: NEV, 2017
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Energy balance 2030 WAM

Residential Industry| of whichAgriculture |CommercialWater |Transpor|{Total final [Refinerieg Electricity|Oiland |Total Total
chemical [and and public |and wast{(incl. consumption productior{gas energy
(PJ) industry |horticulture |services |sector |mobile extractior|sector
(excl. machines
mobile and
machines) fisheries)
Total 34z 119: 862 132 22¢ 64 48t 244¢ 17C 191 24 38t 282¢
Coa 0 11¢ 2 0 0 0 0 11¢ 0 21¢€ 0 21¢€ 334
Ol 1 627 61€ 0 3 0 46€ 109¢ 10t 0 0 10t 120¢
of which biofuel
0 0 0 0 0 0 33 32 0 0 0 0 32
Natural ga 21¢ 28C 17C 73 aC 2 5 66E 45 7C 21 13¢€ 801
Heat from nuclear
energ 0 0 0 Q d @ ( D D 4p 0 42 42
Electricity 7€ 117 3¢ 2C 113 -5 13 334 7 -12¢% 3 -11% 221
Hea 3C 37 31 14 1¢ -2C -1 7¢ 0 -35 0 -3 44
Biomass (excl.
biogas 19 11 8 14 3 48 D g7 0 22 0 P2 108
Biogas 0 3 0 14 o 6 0 23 0 0 0 0 23
Energy from other
source 0 0 O Q d 37 1 3D 13 0 0 13 b1
Non-energy use 0 588 587 0 0 0 2 b91 591
Coa 0 2 1 0 0 0 0 2 2
Ol 0 49t 494 0 0 0 2 497 497
Natural ga 0 9 91 0 0 0 0 91 91
Final electricity consumption 16 119 40 34 113 9 13 364 11 21 3 35 399

source: NEV, 2017
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ANNEX 5 OVERVIEW OF CLIMATE TRENDS IN THE
NETHERLANDS

Annex 5 is a separate file attached to the Sevdatherlands National Communication under the
UNFCCC. The four diagrams from figure 6.7 are shanrA3 format, for a better readability when
printed.

This annex contains the following diagrams:

* Figure 6.7a: Overview of climate trends in thehdelands: Temperatures are rising

» Figure 6.7b: Overview of climate trends in the INgtands: precipitation is increasing

* Figure 6.7c: Overview of climate trends in the iMgtands: periods of drought are increasing in
summer

» Figure 6.7d: Overview of climate trends in the Netéinds: the sea level is rising
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