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1 EXECUTIVE SUMMARY

Introduction

This report presents the Fifth National Communication from the Netherlands, as required under the
Climate Change Convention as well as under the Kyoto Protocol. It describes the information required
by the guidelines, including the supplementary information uAdéle 7.2 of the Kyoto Protocol.

The report gives an overview of all required elements, but focuses in more detail on the developments
since the Fourth National Communication.

National Circumstances

The Netherlands is a constitutional monarchy. Hugslative process is realised in a combined effort
by the government and Parliament. The Ministry for Housing, Spatial Planning and the Environment
(known as the Ministry of VROM) is responsible for the environmental legislation and policy
development. Oter Ministries are responsible for integrating environmental policy targets and
endorsing the environmental policies within their respective fields.

The Netherlands is a densely populated country. In 2008 the population amounted to 16.4 million
people, wih approximately 486 persons per%km further important demographic factor influencing
the pressure on the environment is a decrease in the number of persons per household.

The Netherlands is a lelying country situated in the delta of the rivers Rhidesel and Meuse, with
around 24% of the land below sea level. The highest point is 321 metres above sea level, at the border
with Belgium and Germany, and the lowest point is 7 metres below sea level. The surface area of the
land, plus inland and coabteaters, amounts to 41,543 kriThe land surface covers 33,729%kin

2006 the land surface consisted of 68% agricultural land, 10% forest, 4% natural land and 15% for
urban uses and infrastructure.

The Netherlands is located inthes@ | | e d eb tzeonmpeebyeartanhuel avér@ge temperature

in the centre of the country is 9.8°C, while the mean annual averag¥Nass2ose to 4°C. An

increase of around one degree has been measured in the Netherlands over the last 100 years, with the
warmest smmers concentrated over the pastlPOyears.

The Gross Domestic Product (GDP) of the Netherl a
prices). The Netherlands ranks relatively high on the list of agricultural exporters. The transportation
sectorhastadi ti onally been an i mportant activity due
transporting goods from the harbours to the EU inland destinations. Rotterdam's ports are among the
largest in the world. The ports function as a 'mainport’ (hub) fospiating all kind of goods to many

countries throughout Europe.

Agriculture in the Netherlands focuses on cattle breeding, crop production and horticulture; of which
greenhouse horticulture is the most important subsector. The amount of horticultdaé in t

agricultural production is increasing over time. The amount of fuel consumed by the greenhouse
horticultural sector is comparable to fuel consumption in the commercial and public service sector
(taking cogeneration into account).

Another characterigt of the Netherlands is the availability of large domestic reserves of natural gas;
this is one of the factors contributing to a relatively large chemical industry (using natural gas as
chemical feedstock). The percentage of natural gas in the totakerfdr energy was nearly 50% in
2002, which is extremely high.



Greenhouse gas inventory information

In 2007, total direct greenhouse gas emissions (excluding emissions from Land Us&Jséand

Change and Forestry, LULUCF) in the Netherlands are estinaat207.5 Tg C@eq., which is 2.7%

lower than the 213.3 Tg G@qg. reported in the base year (1990; 1995 is the base year for fluorinated
gases)Figure 1.1 shows the trends and relative contributions of the different gases to the aggregated
national grenhouse gas emissions
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Figure 1.1 Greenhouse gases: trends, emission levels and share 62¢@3es, 1990

The Netherlands uses a national system for estimating anthropogenic emissions by sources and
removals by sinks as meant under Article 5.1 of thet&yrotocol, with SenterNovem operating as

the 6single national entityd (or NIE, national
National System in 2005. During the initial review it was found to comply with the aforementioned
requirements. 8ce then, the system as such has remained unchanged, with some small changes
planned as from January 2010.

The Netherlands maintains its National Registry ssparatesystem. The Registry has been

developed and improved in cooperation with othamlgean Parties (Sweden, Netherlands, Norway,
Ireland, Italy, United Kingdom, Slovenia, Bulgaria, Romania and Iceland) under leadership of the UK
Department of Energy and Climate Change (DECC). This cooperation is called Greta. The Registry is
maintained g the NEa, the Netherlands Emission Authority.



Policies and measures

The Netherlands ratified the Kyoto Protocol on May 31st 2002. For the Netherlands this meant an
emissionreduction target of 6% below the emissions level in the base year, for theé ped82012.

Under the Kyoto Protocol this implies emissions should not exceed about 1,000 Mton over the entire
Kyoto-period. Of this, 437 Mton are reserved for emissions by Dutch companies participating in the
EU Emissions Tradingcheme (ETS) and themaining B3 Mton of CQ, equivalent are available for

the sectors that do not participate in the ETS (such as consumers, agriculture, transport and services).
Important policies and measures in those sectors include tightening of energy efficiency mtgirem
for new buildings and policy instruments set up between 2005 and 2009 in order to encourage the
retrofitting of existing buildings. for CO2 reduction andpecialprogramme on reduction of non

CO2 greenhouse gases (ROB) e.g. with nitric acid indusgnyculture, waste armbolingsectors.

The tables in chapter 4 give an extensive overview of the policies measures

Due to the recession, domestic emissions by the sectors that participate in the ETS will decline until
2010.If the economy grows by 2.7%er year in 2011 and 2012, the ABNS sectors will emit 555 to

615 Mton of CQ equivalents during the entire Kyoto period, which means that the government will
probably have toise foreign emissions credits in order to remain within its natiotatation. With
enoughof foreign emissions creditvailablei via the Clean Development Mechanism (CDM) and
Joint Implementation (J1) projectsthe target will be achieved.

The Netherlands has signed CD3M and AAUcontracts with a number of countrje®@mpanies and
international organi sations. The Netherl andsb6 Mi
Environment (VROM) has been assigned as the Designated National Authority (DNA) of the

Netherlands. The Dutch Ministry of Economic Affairs mandabedimplementation of its role as

Designated Focal Pont for JI, and appointed SenterNovem to act as tik @F#s behalf. For the

Kyoto period the National Administration has chosen to make financial reservations in the national
budget of miamghly U0 606

In 2007, the new government coalition agreement stipulated firm targets for reducing greenhouse gas
emissions, while increasing both energy efficiency and renewable energy sources in the ambitious
working programme, entitled: ‘New Energy foir@te Policy: The Clean and Efficient Programme
(Nieuwe energie voor het klimaaWerkprogramma Schoon en Zuinig). This programme is aimed at
setting a trend change. The policy target for GHG is reducing emissions of greenhouse gases,
especially C@ by 30% in 2020, compared to the 1990 level. In March 2009 the Dutch government
coalition negotiated an additional policy agreement for energy and climate measures. An important
element is a longerm policy agenda for sustainability and energy.

The central cordination of the climate policgrogress is the responsibility the interdepartmental
Programme Board 6Clean and Efficientdéd, which rep
Planning and the Environment (VROM).

The approximately 360,000 haces of forest in the Netherlands, which cover 10% of the total surface
of the country, are managed according to the principles of Sustainable Forest Management (SFM),
which also apply to newly planted forests.

Sustainable development is one of the fisdhemes for the Dutch government. Nsusstainable
trends must be countered by supporting leaders in sustainability, national and international
cooperation, with a strong emphasis on innovation. The government has desigpptbach with a
core elemento bring about fundamental social changes (‘transitions'), which will tak& $@ars to
complete.



During the climate conference in Bali in 2007, it was agreed that not only mitigation, but also
adaptation should be part of a new climate conventionDrtiteh government, throughe
Development Minister, has adopted the guiding principle in financing adaptation in developing
countries that those who emit high levels of,(d@y for the adaptation to climate change of others
whose emissions are low but whuffer the consequences.

Projections and the total effects of policies and measures

The projections in this Nation@ommunicatiorare an update of those from the Global Economy

(GE) scenario presented in the previous National Communication. Thigiedsnesed as a reference.

The update could not provide a full inclusion of the effects of the economic hogisverit

considers the effects of lower economic growth asqdatte uncertainty analysis. It includes two

energy price variants. Apart frothe energy prices the main changes include the highgprc®

assumed in the emission trading system, the inclusion of plans for new power plants, the recent surge
in the new horticultural use of combined heat and power, the new policies for renenetgy

electricity and the inclusion of new transport projections.

The projections presented are the O6with measures
projections only include policies that have already been decided on in their defimitivéhénce the

results only include a small part of the present Clean and Efficient (Schoon & Zuinig) programme.

The assumptions for future economic growth and demography still originate from the Global

Economy scenario.

The @xwsiingnhe a s ur etWEMYiacludesatl existing policy instruments which have been

decided on in their definitive fornThe effectof the planned policies and policies that are still under
development within the framework of the Clean and Efficient programme have nahbleeled.

These were subject of a separate study (Dril 200%).results are used to present a range of possible

proj ect i onadditionalme daeudevs & hvari ant . Furthermore, th
measures are usedutt omeansnteu&tyv arhieatWi Lh® compl e
shows also a variant including the expected effeetr@tsion trading
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Figure 1.2 Historic and projected emissions of Greenhouse gasses



The ratio between domestic actions and use of the piogsed mechanisms in 2008 depends on
which domestic actions are included in the comparison. Avoided emissions due to total domestic
efforts leads to a ratio of 1331while policy related efforts results in a ratio of 62(tvhere B Mton

is themaximumprojectbased mechanism).

Vulnerability assessment, climate change impact and adaptation measures

The climate in the Netherlands is expected to undergo significant changes over the coming decades.
The most pressing consequences include warmer and wetter winker&nd hotter summers,

changes in biodiversity and a rising sea lesékthe same time, the Netherlands is subsidlingse
conditions, in a country such as tHetherland$ dominated by the sea and situated in alying

deltaarea, with four larg rivers and with a high population dengityill more frequently result in

climate change impacts that need to be counteracted.

Over the last four years adaptation to climate change impacts has gained significant importance on the
Dutch political agena. Following a resolution by parliament, in a combined eff@tDepartments of
Housing, Spatial Planning and the Environment (VROM), Transport, Public Works and Water
Management (V&W), Agriculture, Nature and Food Quality (LNV) and Economic Affairs (BZ),
cooperation with the Associations of Provincial Authorities (IPO), Netherlands Municipalities (VNG)
and Water Boards (UvW), initiated the National Programme for Spatial Adaptation to Climate Change
(ARK) in 2006. This programme is based on the shaedidflihat spatial adaptation to the effects of
climate change is essential and a top administrative priority. The first product of this programme is the
National Adaptation Strategy, which was approved in November 2007.

The effectof climate change angarticularly felt in the risk of floodingr breaching of water

retaining structuregsocial disruption). Hencadaptation in the Netherlands has been and, in the near
future will be, strongly focused on the water sedtar this reason the Cabinetappdi ed a O newb
Delta Committee in 2007. This Sustainable Coastal Development Committee (Delta Committee) has
formulated a vision and policy advice on the ldagm protection of the Dutch coast and its

hinterland.

Financial resources and transfer of technalgy

The Dutch government has worked to achieve the Millennium Development Goals (MDGSs) ever since
they were first agreed. Globalisation necessitates a repositioning and rethinking of development
cooperation. This was pr samondneoh: invasting imdevelppmént cy | e
in a changing worldé (October 2007) A stronger p
- security and development;
- growth and equity;
- more rights and opportunities for women and girls;
- sustainability, climate anchergy.
The Netherlands emphasises international cooperation by increasing policy coherence between aid,
trade, the environment and human security.

In July 2001 in Bonn, the EU45eaffirmed their political commitment to increase their annual

funding forclimate change activities in developing countries during ZI8. For the Netherlands it

implies that expenditure on climate change activities in developing countries should exceed the 2001
expenditures by 017 mil | i onoffamingNaewahdgdditio@ab mpar ed t
fundingundet he Bonn decl ar at i on Itshoulddé riotedthatThed mi | | i on
Netherlands meets its ODA commitment of 0,7% of GDl#nate change policy, together with other

ODA for support to environmental tgties in developing countries is funded on top of this

commitment raising the Dutch ODA level to 0,8% of GDP. For the period2008 2 anot her 0
million will be added on top of the 0,8% GDP in support of renewable energy in developing countries.

1The European Union member states plus Canada, Iceland, New Zealand, Norway and.Switzerlan



The Netherlands actively contributes to the Nairobi Work Programme (NWP) under the UNFCCC to
support countries, particularly developing countries, in adapting to climate change and mitigating
negative effects.

The Over the period 20660 0 8, U

nw@s pPovided tb thei GEEF's Least Developed Countries

(LDC) Fund. Besides multilateral assistance, the Netherlands also provides (bilateral) support to
developing countries, as they suffer disproportionately from the effects of climate change. Many have
large semiarid regions that are becoming even larger and drier, while others will suffer recurrent
flooding. The figures below give an impression of the fundingrfitigationand adaptation
respectively
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Figure 1.3 expenditures on Climate change adaptation and mitigation

Since 2002, The Netherlands supports the Capacity Development for the Clean Development
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through

t he

200320089.

Net herl ands
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The Neherlands promotes the transfer of technology through various channels, e.g. through:

Actions to invol ve

EU programmes and mechanisms;
participation in IEA programmes;

bilateral or multilateral programmes and schemes.
These include regional cooperation, cooperation with deual countries and promotion of private
sector involvement.

private
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thisis the ORIOprogramméfor noncommercial environmental and sustainable stveents in
developing countries

The Dutch support in relation to the transfer of technology is mostly in the form of support
programmes relating to the private se¢@mrcompassing hard and soft technologies). Until 2008, a
major support programme was called PSOM (Programme for Cooperation with Emerging Markets).
As of 2009, the programme is called PSI (Private Sector Investment Programme), supporting
innovative investrant projects in emerging markets in Africa, Asia, Central and Eastern Europe and
Latin America. A PSI project is an investment project, implemented by a Dutch (or foreign) company
together with a local company, in one of the eligible developing courifrtess investment meets the
criteria, it can be eligible for a PSI grant, which consists of a financial contribution to the costs of the
investment.

The information on activities, actions and programmes undertaken to meet commitments under Article
10 isdescribed in various parts of this National Communication (see also section 7.5 for an overview).

Research and systematic observation

Research activities in the Netherlands cover a range of climate system, impact and policy support, and
implementatiorstudies. These activities are characterised by:

e intensive participation in international and European programmes;

e clustering into a few larger national research programmes.

The Netherlandsé research on cl i mataedcasthkesedige i s W
large international scientific programmes from the UN. Many of the leading Dutch institutions also

have research projects under the EU&6s 6th and 7t
programmes add to, and support, internaioasearch programmes.

The nationalesearch activities include:
o National Research Programmaewder the Earth and Life Sciences (ALW) theme of NWO
(Netherlands organisation for scientific research) and the Global Change theme of KNAW
(Netherlands scieecacademy);
e National Research Programme on climate issues,
predecessor O6Climate Changes Spatial Pl anningbd
e Energy innovation agenda, an interdepartmental programme (also referred to as the 'energy
transiton approach’), which aims at a sustainable energy economy;
e More specific R&D programmes of the various ministries, in areas closely related to climate
change and variability (e.g. water), or mitigation (also on@@a greenhouse gases).

Cooperation is ot only assured through clustering nationally and internationally, but also the national
research programmes actively seek prigetor participation and facilitate the dialogue between
stakeholders from scientific, policy and private sectors. To ovexdzariers to exchanging data and
information, the national research programmes closely coordinate their communication and research
activities.

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

With regard to systematic observation, the Netherlands actively participates in the various fields of
climaterelated monitong, both nationally and within European and global programmes. An
integrated national programme for implementing the Netherlands' contribution to GCOS has not yet
been established. However, steps are being taken to develop and implement such a strategy.

2until January 2009 this programme was called ORET/MILIEV
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Monitoring activities on systematic observation and GCOS (Global Climate Observation System) in
the Netherlands are firmly embedded in international programmes such as Framework programmes
(on a European level) and GEOSS (Global Earth Observation Systystefns), on a global level.

We also see international cooperation at project level.

Education, training and public awareness

The approaclkencompasseageneral elements related to climate change and activities responding to
more specific needs of targgtoups of policies and measures. The latter in general are specifically
designed as integrated part of the related policy measures. The former is part of the interdepartmental
Dutch climate change programme 'Clean and Efficient' . The programme's generalinication

approach includes various steps (also in line with the New Delhi work programme):

A to inform and raise awareness among the relevant target groups

A offer specific options for action, relevant and suitable for the target groups

A provide inspirig examples;

A demonstrate the exemplary function of the government.

Within the Netherlands for VROM (or others) rather frequently, surveys are being carried out into the
awareness, knowledge, attitude and behaviour (practice) of the general public. Mesesidrveys

show a significant awareness of climate change. These types of surveys do form a basis for ( learning

and adapting) better understanding the specific information needs and for the national communication
approach on climate change issuesuhdare pr ogr amme O6Cl ean & Efficien
ministries involved in climate policy regularly organise public information campaigns on climate

change. The aim is to increase energy efficiency and the use of renewable energy thraagh low

andaséye to i mplementd actions. These include gene
c | i ma tcampaigasras part of specific policies and measures (e.g. ecodriving)

Public access to environmental information that is available from the goaetnimcluding data on
greenhouse gas emissions and energy use, has been further strengthened as a result of the Treaty of
Aarhus being implemented into Dutch law.

Education and training are aspects of the work carried out by the intermediary orgasisation
SenterNovem and MilieuCentraal. For example, the MilieuCentraal website includes a subsection for
pupils of primary and secondary school education. Also the Dutch Programme ‘Learning for
Sustainable Development' enhances learning processes on sustginabihny issues. Various

training programmes are also directed towards professionatusehtdrom developing countries.

The ministries involved in climate policy also commission intermediary organisations to implement
certain resource andformaion centre type tasks. To improve efficiency and prevent overlap, in 2005
several of these organisations merged into two new organisations: SenterNovem, focusing on
professional parties, such as industry, local governments and companies, and MilieuCentraal
concentrating omonsumers. Thelpoth operate extensivesourcesvebsites.

NGOs play also an important role in education, training and public awar®i8] stimulates this

also through a subsidy programme entitled Social Organisations and thenBrentd SMOM),

enabling environmental projects these organisations to take the initiative, while also providing VROM

wi t h better éinsightdé into, and information on
OHi er 6 ( Dut ch fations (nhbstly 8GOs suchAOWVEF VYN nRedsCross, Oxfam

Novib) work together to counter the negative effects of climate change through activities such as
coordinated consumer campaigns, raising awareness, joint communication efforts, and political

lobbying.

With the activities and efforts in the field of education, training and public awareness the Netherlands
also implement the (amendddgw Delhi work programme. The activities include also special

12



activities for youth, as well as regional cooperatiomastand activities aimed at international
education, training and capacity building.

13
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2 NATIONAL CIRCUMSTANCES RELEVANT TO GREENHOUSE
GAS EMISSIONS AND REMOVALS

2.1. Government structure

The Netherlands is a constitutional monarchy. The legislatwes are vested in the national
government, the 12 provinces and the 441municipalities (CBS, 2009a). The Netherlands Parliament
consists of a First Chamber (75 members, elected by the provinces) and a Second Chamber (150
members, elected directly by thiéizens).

The legislative process is realised in a combined effort by the government and Parliament. Bills, draft
Decrees and draft Orders in Council are first submitted to the Council of State. Legislation comes into

force when published in the Bulletinf Act s ( 6Het Staatsbladdéd) or the
(6Staatscouranto) . Policies can also be formul at
documents are politically binding and can be elaborated by legislation, e.g. a Decree or Order in

Courtil or other binding agreements such as Ldgm Agreements. The regional governments, for

example, are responsible for granting environmental licences and permits.

The Environmental Protection Act (EPA) of March 1st 1993 stipulates that the governustmiraw

up a National Environment Policy Plan (NEPP) every four years, as well as an annual Environment
Programme. The government submits the NEPP to Parliament. If Parliament approves the Plan, it
becomes permanent. Not every commitment (e.g. emissigetkén the Plan needs to be legislated. In
2006 the Future Environment Agendaékomst Agenda Miliewas implemented as an extension of
the policies and vision of the 4th NEPP (Parliamentary Report, 2009).

The Ministry for Housing, Spatial Planningdithe Environment (known as the Ministry of VROM) is
responsible for environmental legislation and policy development. Other ministries are responsible for
integrating environmental policy targets and endorsing the environmental policies within their

resgective fields. Many parties are involved in the polingiking process, e.g. economic sectors,

consumers, advisory councils, research institutes, environmental protection organisations, and various
trade unions and federations. The formulation and impleatientof policy is usually carried out in

coll aboration or consultation with relevant o6tar
and market parties is given high priority. Environmental protection organisations also play an

important role in te Netherlands, e.g. through participation in advisory councils.

2.2.  Population profile

The period 1982008 saw a population increase in the Netherlands from 14.1 million to around 16.4
million inhabitants (Figure 2.1). Annual growth fell from 0.8% #80 to around 0.5% in 1996.

Between 1998 and 2002 annual growth increased somewhat, but since 2002 it has fallen again to
0.014% in 2007. For the coming years an increase in growth is expected, due to a decrease in mortality
rate and an increase in immitjcen.

The Netherlands is a densely populated country. The population density increased from 415 to 486
persons per kA{CBS, 2009b). A further important demographic factor influencing the pressure on the
environment is a decrease in the number of perpenhousehold (from 2.8 in 1980 to 2.5 in 1990

and 2.2 in 2008). The number of households increased from 5 million in 1980 to 7.2 million in 2008,
while the percentage of singberson households increased from 22% to almost 36% (CBS, 2009b). A
consequece of this development is the need for more housing, and an increasing claim on land for
new dwellings and infrastructure.
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2.3.  Geographic profile

The Netherlands is a lelying country situated in the delta of the rivers Rhine, IJssel and Meuse, with
around 24% of the land being below sea level. The soils ¢aidiavial and tidal deposits, partially
covered by peat. After the ice age, this Holocene peat was formed behind the coastal dunes in the
western part of the Netherlands, where polders have been created with controlled water levels. The
eastern part ahe Netherlands includes Pleistocenepashed ridges covered with wifrne sand
deposits. The southern part consists mainly of Meuse terraces with loess depositsbhamrménshnd
deposits. The highest point is 321 metres above sea level, at thewitindgelgium and Germany,

and the lowest point is 7 metres below sea level. The surface area of the land, plus inland and coastal
waters, amounts to 41,543 kriThe land surface covers 33,729°%km

In 2006 the land surface consisted of 68% agricultaral, 10% forest, 4% natural land and 15% for

urban uses and infrastructdre The popul ation density is highest
in the western part of the country consisting of Amsterdam, Rotterdam, The Hague and Utrecht, and

the tawvns in between).

3 Urban uses and infrastructure: consists of infrastructure, built area dniltsameas (graveyards, landfils
scrapheaps etc).
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climate is much milder than average conditiontha same latitude. The 3@ar annual average

temperature in the centre of the country is 9.8°C, while the mean annual averdieiatchise to
4°C. Apart from this larger scale maritime, or rather oceanic effect, there is also a small effect caused
by the bordering North Sea. This results in marked gradients in maost climatologic elements within the
first tens of kilometres from the coast. Inland gradients are generally small. Table 2.1 compares some
climatologic characteristics of the coastal andridlalimate of the Netherlands.
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De Kooy (coastal static Twente Airbase (inlang
Mean temperature (°C)
-January / July 3.2/16.9 2.1/17.0
Mean daily temperature amplitude (°C)
-January / July 44/6.4 5.0/10.2
Mean relative huityid%o)
-January / July 88 /82 89/78
Mean annual duration of sunshine (hr) 1,649 1,443
Mean annual wind speed at 10m h (m/s) 6 4
Mean precipitation (mm)
- Annual 743 758
- Driest/wettest month 35/92 43177

Table 2.1 Some climatologiaghcteristics for De Kooy (coastal station) and Twente Air Base (around 150 km from the
coast), based on observations for the periddB5durce: KNMI

Throughout the country, mean winter temperatures are afOwr2l mean summer temperatures are
around 17°C. Coastal regions have more hours of sunshine than inland regions and a relatively small
annual and diurnal temperature range. An increase of around one degree has been measured in the
Netherlands over the last 100 years (KNMI, 2005), while vimgralso continued over the last few

years (KNMI, 2008). With an average temperature of 10.6°C, 2004 was the twelfth year in a row with
an average temperature above 10°C: thge2 average being 9.8°C. The years 2006 and 2007 were
the warmest in at leB800 years, with an average of 11.2°C. This also translates into a drop in the
annual numberofsoal | ed O6heatyisidg (HOPH)eewhich is an indic
space heating (Figure 2.3). Mean monthly precipitation exhibits a rather atrongl cycle; the driest
months are February, April and May, the wettest are October and November. The variation in mean
annual precipitation deviates locally by no more than 8% from the national mean of 771 mm (KNMI,
2005).

°C
Graaddagen
3500
2900

2600 [ T [T

2300

2000 \
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Figure 2.3 Developmeti@biverage surface temperature and the number of heating degree days (HDD) in the
Netherlands during the period2IBSource: KNMI, 2008

2.5.  Economic profile

The Gross Domestic Product (GDP) of t hilkon Net her | a
(using 2000 prices) in 2008: an increase of 88% (CBS, 2009d). The Netherlands ranks relatively high

on the list of agricultural exporters. The principal exports are machinery and transport equipment

(38% of the total value of exports in 2008), clwats (13%) and food and other livestock products

(13%) (CBS, 2009e). Exports increased by around 189% between 1990 and 2008 (volume index,

prices for 2000). Principal imports to the Netherlands in 2008 included machinery and transport

equipment (43% of #htotal value), food and other livestock products (8%) as well as chemical

products (10%)(CBS, 2009f).
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The transportation sector has traditionally been
location for transporting goods from the coastal harbours to the EU inland destinations. The

geographic situation also favours oil refineries ottBdam, from which large amounts of oil products

are exported. Rotterdam ports are among the largest in the world. The port functions as a mainport

(hub) for transporting all kind of goods to many countries throughout Europe. Schiphol Airport near
Amstedam is important as an air transit point for the rest of Europe. These mainport functions explain

the relatively high use of bunker fuels.

Another characteristic of the Netherlands is the availability of large domestic reserves of natural gas;
this is ane of the factors contributing to a relatively large chemical industry (using natural gas as
chemical feedstock). The many refineries have also contributed significantly to this large industrial
sector.

Over the last few decades the volume of many inambrariables, such as GDP, mobility, energy
consumption and waste production, which strongly influence emissions development, has increased in
the Netherlands, as illustrated in Figure 2.4. For livestock numbers, a downward trend started around
1990, dueo the milk guota system and various animal diseases. This downward trend was curbed in
2003 and livestock numbers have increased since then. See Figure 2.5 (including animals kept for fur)
(CBS, 2009h)
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Private consumption increased by 40% over the period-2006 (CBS, 2009j). Over the last decade,
households in the Netherlands have purchased a relatively high number of electrical appliances, e.g.
the percentage of households owning a PC increased from 26% in 1990 to 74% in 2003 (CBS, 2005),
while the ownership levels of washing machines, colour TVs, microwave ovens etc. are high.
Combined with the increasing number of households this has ledgoificaint growth in residential
electricity consumption.

2.6. Energy profile

Energy consumption

During the period 1988995 energy consumption in the Netherlands increased by 1.6% annually. The
following period (199582005) showed a lower increase in adrarergy consumption (1.2%). The

increase during this period was largely caused by the rapid increaseéenéergy use of energy

products, such as feedstocks in the chemical industry for the production of chemical products (such as
plastics), by more tha6% per year. Energetic use of energy products increased by only 0.6% per

year. Final energy consumption in households even decreased by 0.7% per year during this period.

In the recent years (202908) total energy consumption remained at about the t&anal, with little
differences in individual sectors (energy sector decrease of 0.3% per year, industry decrease of 0.5%
per year, transport increase of 1.2% per year, households decrease of 1.1% per year).

During the period 1982008 the total consurtipn of electricity increased by more than 80% (see

table 2.3). The purchase levels of electrical appliances formed an important cause. The first part of the
period showed the highest increase in electricity consumption, by more than 4% per year. Buring th
course of this period the increase gradually reduced. Throughout the most recent years the
consumption of electricity only grew by about 1.5% per year.
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Energy consumption per sectoi2D985
1985 1990 1995 2000 2005 2008
PJ
Total of energy compiast 337 364 403 408 464 447
electricity and heat producers 298 302 322 297 344 328
other energy compahies 39 62 81 111 120 119
Total of energy consumars 2221 2360 2562 2657 2847 2882
Industr/ 1026 1153 1200 1267 1412 1389
transport 326 375 421 462 486 504
households . . 455 432 425 411
other energy consumers . . 486 495 523 579
Total domestic energy consumption 2558 2723 2964 3065 3311 3330
mid Euro
Gross Domestic Product (GDP) 259,6 306,0 342,8 418,0 446,3 487,6
(price level 20)
MJ per Euro GDP
Energy intensity 9,85 8,90 8,65 7,33 7,42 6,83
D excluding refineries and coke plants
2including refineries and coke plants

Table2.2.. Energy consumption per secte098%ourc€BS 2009k

Despite the increase inenergygnsunp t i on, ener gy intensity (energy |
levels) fell during the period 198808 by more than 30%, or about 1.3% average annually. This

decline was partly due to energgiving activities (which amounted to 0.9% annually during thegeri

19952007 (ECN, 2009). The economic structure in the Netherlands has also changed over the years,
showing a gradual shift from energytensive (industrial) activities to more enemgytensive

activities (service sectors).

Electricity production, conmption, import, export 198608
1985 1990 1995 2000 2005 2008
Production electricity total PJ 226,7 2588 291,8 3219 361,5 387,6
generated from renewable source PJ 2,6 4.4 9,6 253 324
% 1,0 15 3,0 7,0 8,4
Total consumption electricity PJ 245,2 292 3328 390 427,4 4444
Import PJ 18,9 348 431 826 853 899
export PJ 0,5 1,7 21 145 194 32,8
net import PJ 184 33,1 41 68,1 659 57,1
net import as % of total consumption % 7,5 11,3 12,3 17,5 154 128

Table 2.3.Electricity petidn, consumption, import and expeRQDEETBZR009I

Energy intensity in the Netherlands is somewhat higher than thESEVerage. This can be explained
by the structure of the Netherlands' economy, particularly the relatively high percentagb®adit
materials processing industry. The fuel mix in the Netherlands also differs substantially from that in
other countries (Figure 2.6). The percentage of natural gas in the tolaefar energy was nearly
50% in 2002, which is extremely high.
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Figure 2.6 Energy use per inhabitant by fuel type in the Netherlands, compared with other countries in 2008. Source: E
2009a

Gas production
Since 1980 natural gas production in the Netherlands has totalled approximzg8lpF0 million

Nm? per yar (CBS 2009u). The policy of mitigating the depletion of the large Slochteren field to
extend its use has increased the (mainly offshore) exploration and exploitation of other relatively small
gas fields Around half the initial reserves have now beerduge causing gas pressure in the fields to
drop. To maintain the production rate the number of wells, pumps and compressors is steadily
increasing, resulting in an energy use for gas production of over 1% of the total amount produced.

Electricity produdion

The increase in electricity consumption during the period 0850 8 ( 8 0 %) was mai nl y
increased cogeneration and increased electricity imports. Boosted by a doubling of the installed

capacity, the amount of combined heat and power géarrincreased substantially from 1990

onwards, resulting in less fuel consumption for power generation compared to separated generation of
electricity and heat.

In 1985 net imported electricity contributed around 8% of total electricity consumptible (Z.8).
Since about 1999, the liberalisation of the European electricity market has resulted in a higher net
import of electricity, increasing to 167% over the last 10 years.

During the period 1992008 the production of renewable electricity haséased by a factor of 8,

which resulted in a share of 8.3% in total electricity consumption in 2008. Around 51% of this stems

from biomass combustion, and 47% from wind energy. The installed capacity of wind power

amounted to approximately 2120 MWe by #rel of 2008. The growth rate has been particularly high

in recent years (doubled in four years time). Th
stimulation programme, which subsidises the extra production costs of renewable electricity (where

the® are higher than the costs of conventional electricity production).
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Refineries

The Netherlands has six large refineries, with four of them located in Rotterdam. These refineries have

a total capacity of 61 million tons of crude oil. The degree akatibn is high; in some years 100%;

in 2007 this was 98% (ECN, 2009b). This high production level is related to the high efficiency rate,

the proximity of many petrochemical industries and the influence of the German demand. This makes
Rotterdamtheworl@dls | ar gest supplier of bunker fuel oil e
is amongst Western Europeds | argest suppliers of
produce many relatively light oil products (LPG, naphtha, petroleum) tieawier crude oil with a

sulphur content of 1.5%.

Energy prices
During the period 1986999, the real price of crude oil (i.e. corrected for inflation) showed a

decreasing trend. However, prices since then have gone up considerably (Figure 216 End

electricity and gas prices (also corrected for inflation) followed the crude oil price trend during the
period 19851996 but, due to the 1996 introduction of a regulatory energy tax on natural gas,

electricity, light fuel oil, heating oil and LPG, prickave since continued to increase (especially for
households). The effect of this tax is illustrated in Figure 2.7. Despite this increase, household gas and
electricity prices in 2004 were only slightly higher than the average fetEBor large consunmgr
differences between EU countries are even smaller (Eurostat, 2005).
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Figure 2.7. Development of energy prices in the Netherlands (1997=100). Data foR 08 {eriate 18501991
2007 (electricity and natural gas for households)2008 1p6ifol and diesel) .Source; 2008l

2.7.  Transportation

The volume of transportation is influenced by demographic, economic, spatial and infrastructural
factors. Air and international shipping are highly concentrated: in 2008 Schiphol Airporét&4dio
(CBS, 2009m) of all air passengers and 97% of all air freight (CBS, 2009n), with the port of
Rotterdam handling 75% of the total freight in tonnage (CBS, 20090).
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Between 1990 and 2003 the number oflaardriven by passenger cars increased by 288ch was

less than the increase in GDP (CBS, 2009p). On the other hand, the increadelamtetne road

transport during the period 192000 was 44%, which is higher than the trend in GDP (Eurostat,

2005). By far the main part of the emissions stesmfroad transport, the remainder coming from
inland air transport, inland shipping, fisheries| transport military transport and mobile equipment.
CO2 emissionkaverisen mainly due tooadtransport. In 2007 the effects of biofuel use resulted in a

decrease with about 1 Mton (CBS/PBL/WUR, 2009Db).
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2.8.  Industry

Table 2.4 shows the structure of the economy and its development over the last decade. In 1990,
commercial and public séces accounted for around 60% and industry for 19% of GDP. The other

sectors each accounted for less than 10% of GDP. After 1990 the total industrial production (in

constant prices) grew only margi nalmly% to P%.
Over the same period, gross vaaded of commercial and public services grew more, to achieve a
67% share in 2008. Compared to other EU countries the industrial structure of the Netherlands is

relatively energyintensive interms ofenergys e per U0 producti on

v al

factors, including the chemical industry, which produces a high percentage of base chemicals

compared to chemical industries in Germany, the UK or Denmark.
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1990 1995 2000 2005 2007* 2008
GDP (x fiflion Euro) 243 652 305261 417960 513407 568 664 595 883
Total gross value added (current (2009) prices in %
Agriculture, forestry and fishery 4 3 2 2 2 2
Mineral Production 3 3 2 2 3 3
Industry 19 18 16 14 14 14
Of which:
Food antbbacco industry 3 3 3 3 3 3
Chemical, rubber and synthetics int 3 3 3 3 2 2
Metals industry 5 5 4 4 4 3
Other 7 7 6 6 5 5
Energy and water suppliers 2 2 2 2 2 2
Construction and installation firms 5 5 5 5 5 5
Commercial and public services 60 62 65 66 65 67
Of which:
Trade, hotels, catering and repair s 13 14 14 14 13 14
Transport, storage and communica 6 6 6 6 6 6
Financial and business services 19 21 25 25 25 26
Government 12 11 10 10 10 10
Healthcare and other services 10 10 10 11 11 11
Unspecified 8 7 8 8 8 9

Table 2.4 Development of GDP (in 2009 prices) and the breakdown per econo2@O8¢étergididdinary figures
Source: CB2009q

2.9. Waste

The total amount of waste produced in 2007 (excludingifsallsoil, dredging sludge and animal
manure) amounted to 60 million tons. Figure 2.9 shows the main sources of waste in the Netherlands
in 2007 (CBS/PBL/WUR, 2009c).

Between 1990 and 2007 the rate for reusing waste (i.e. recycling and the use obmerstegly

production) increased from 60% to almost 84%% of the total amount (Figure 2.10)(CBS/PBL/WUR,
2009c). This included 46% of residential and office waste, 83% of industrial waste and 94% of
demolition waste. Waste products from agriculture andoe power plants were almost fully

recycled. Approximately 9.8 million tons are not reused or recycled, of which residential waste has the
largest share (44%), followed by office waste (23%) and industrial waste(14%). As Figure 2.10 shows,
the amount ohonreused or recycled waste is still decreasing. Since 2004 the total amount of waste
produced has stabilised at about 60 million tons, while the GDP has increased. Governmental policies
aimed at decoupling GDP growth and waste production are thus gutdes2007 just over 2 million

tons ofwaste waslisposed of in landfill sites. This waste contained around 10% degradable carbon,
leading to methane emissions (a few megatonse@valents). The residual waste that is not reused

or disposed on landiill is incinerated (7.3 million tons, over half of which (53%) comes from the
residential sector) or discharged into water (CBS/PBL/WUR, 2009c). Only clean water that remains
from the treatment of watery waste is discharged.
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Figure 2.9 Waste generation in 2007 by source category: gross generation excluding polluted soil, dredging sludge and
animal manurgource: CBS/PBL/WREHD9d

The amounts of waste dumped on landfill sites have been substantially reduced as a result of the
government 0s policy on waste management. This fo
thirdly on waste incineration with energy recovery. Separation of waste streams at the source for

recycling purposes is a key factor, in particular for paglass, as well as garden and food wastes

(compost). As a result, the maximum target for the 2012 policy goal of 2 million tons of landfill waste

was almost met in 2007 (CBS/PBL/WUR, 2009d).
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2.10. Building stock and urban structure

In 2009 the number of residential homes totalled 7.1 million (CBS, 2009r). Sincaig®@rage of
80,000 new homes hagen built annually. However, a1998 this construction rate has decreased
somewhat but, since 2007, the number is back at around 80,000 (CBS, 2009s). In the year 2003 the
total area used for residences in the Netherlands amounted to 2 23t kntrease of 4.7%

compared to 1996 (CB2009t). The area used for industry and trade increased by 22% over the same

period, to 820 krh
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Figure 2.11 Trends in total number of residences and annual production $6ume:HoB®2009r, 2009s

2.11. Agricultur e

Agriculture in the Netherlands focuses on cattle breeding, crop production and horticulture; of which
greenhouse horticulture is the most importaurii sectarThe amount of horticulture in total

agricultural production is increasing over time. The am@d fuel consumed by the greenhouse
horticultural sector is comparable to fuel consumption in the commercial and public service sector
(taking cogeneration into account). Due to the quota system for milk production and the occurrence of
animal diseasesych as BSE), the number of cattle being raised has steadily decreased until 2006, but
has since increased somewhat.
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The most important agricultural crops are cereals, maize for fodder, potatoes and sugar beets.
Legislation concerning manure has resulted in a more even distribution of manure over agricultural
areas. Excess manure is increasingly dpeised on arable cropland. Legislation concerning ammonia
banned the surface spreading of manure and required manure injection and incorporation into the soil.
This has resulted in more nitrogen being absorbed by grassland and cropland, supposedtp leading
higher emissions of nitrous oxide. Also, as a consequence of the increasingly stricter manure /nutrient
policies (both Dutch and EU), the number of farms that produce more manure (minerals) than they are
allowed to use on their own land is increasinigisThas led to a sharp increase in the export of manure
(Figure 2.13) (CBS/PBL/WUR, 2009e). Furthermore, more farmers are looking for ways to process
manure (e.g. separation of liquid and solid fractions) or to use manure as an input for energy
production(fermentation, biogas).

The Dutch government cooperates with the agricultural sector to reduce the environmental impacts of
agriculture. To achieve this, the covenant 6Cl ea
from increasing energy effiaiey and energy production of renewable energy production, the

covenant aims to reduce r@O, greenhouse gases by-26% in 2020 (compared to 1990 levels).

28



40

35
30

’ /
20 / = Export of N in manure

o
X
c
2 / export of P in manure
S
15
10
5
0 T T T T
1994 2000 2004 2005 2006 2007

Figure 2.13 Exports of nutrients fropradection of manure énNbktherlandSourceCBS/PBL/WUR09f

2.12. Forests

According to the Forest Resources Assessment 2005, the forest area in the Netherlands currently

consists of 365,000 ha. The forest area therefore amounts to around 11% of the total land area.

Howeve, the demand for woodlands is growing even faster, and it is clear that this area is not

sufficient to meet the existing demand for woodland and forestry services, such as recreation and

nature conservation. Expansion of the area is therefore desirablé. It s 2001 policy pap:
Peopl e, People for Natureb6 the government pledge
2000 and 2020. Currently, some 50000 ha of new forest is being established each year. This means

that strong additional meares will be necessary to achieve the targets. The greatest need for new

woodland is found in urban areas. The government has therefore decided to concentrate woodland
expansion in the large urban areas. A new subsidy programme has lifted a majotdoaenier

planting. However, in a densely populated country with intensive land use, such as the Netherlands,

there are many restrictions to new forest plantations.

Originally the largest part of the forest area in the Netherlands was planted usingsegcitag and

just one or two species in evaged stands, with wood production being the main purpose. A rapid
change towards mulpurpose forests (e.g. nature, recreation), which was first started in the 1970s,
had an impact on the management of these-aged stands. Most of the forest areas in the
Netherlands are currently managed according to Sustainable Forest Management principles. Newly
established forests are also planted according to these principles. The positive results of this
management stylare clearly shown in the National Forest Inventory, which compares figures over the
past 20 years. Unmixed coniferous stands decreased by 10% in favour of mixed stands. Table 2.6
shows the composition of forests in the Netherlands. In Hesddaind mixedtands, the average age
increased 10 years, and the amount of dead wood remained proportional compared with natural
references. Natural regeneration plays an important role in the transformation process from-the even
aged, pure stands into those with mgpecies and more age classes. This is why most of the forest
areas in the Netherl-aatdsr @lad. be consi dered O0semi
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Type of forest Share
Unmixed coniferous 32%
Mixed coniferous 7%
Mixed coniferous/broadleaf 21%
Unmixed broadleaf 21%
Mixed broadie 15%
Open/young forest 4%
Cleatcut area 0%
Total 100%

Table 2.6 Composition of forests in the Netherlands in 2005. Source: LNV (Ministry of Agriculture, Nature and Food Qu
2007
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3 GREENHOUSE GAS INVENTORY INFORMATION
[INCLUDING INFORMATION ON NATIONAL SYSTEMS AND NATIONAL REGISTRIES]

3.1. (A) Summary tables

The Netherlands submitted its most recent greenhouse gas inventory (peric20Q%p® the

UNFCCC in April 2009. No update inventory has been supplied between that submissioa and t

of 2009. The summary tables, including 8fuivalent emission trend tables are shown in Annex 3.1
of this National Communication. The main trends are explained in Section 3.B. below.

3.2. (B) Descriptive summary

This section summarises the trefmigreenhouse gas emissions during the periodiZ@y, by
greenhouse gas and by sector, as described in the National Inventory Report 2009. More detailed
explanations are provided in the NIR 2009.

Emission trends for aggregated greenhouse gas emsssion

In 2007 total direct greenhouse gas emissions (excluding emissions from Land Use,
LandUse Change and Forestry, LULUCF) in the Netherlands are estimated at 207.5 &g CO
which is 2.7% lower than the 213.3 Tg g€ reported in the base year (19909%9s the base year

for fluorinated gases). Figure 3.1 shows the trends and relative contributions of the different gases to

the aggregated national greenhouse gas emissions. In the perio@d@P@missions of carbon
dioxide (CQ) increased by 8% (excludy LULUCF), while emissions of ne@0, greenhouse gases
decreased by 36% compared with the base year emissions. Of {8©ngreenhouse gases, methane
(CHy), nitrous oxide (MO) and fluorinated gases (thegkses) individually decreased by 34%, 23%
and72% respectively.

Emissions of LULUCHelated sources decreased by 2.3%, from 2.6 Tg in 1990 to 2.5 Jeqdo

2007. In 2007, total greenhouse gas emissions (excluding LULUCF) remained almost stable compared

to 2006 (208.5 Tg CLeq in 2006 and 2077y CO; eq in 2007).
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Figure 3.1 Greenhouse gases: trends, emission levels and share 2¢@3es, 1990

Emission trends by gas

Carbon dioxide

Figure 3.2 presents the contribution of the most important sectors, as defined by the Intergovernmental
Panelon Climate Change (IPCC), to the trend in total national €fissions (excluding LULUCF).

In the period 199007 the national C{emissions increased by 8% (from 159.3 to 172.7 Tg). The
energy sector is by far the largest contributor tg &fissions irthe Netherlands (96%), with the

categories 1A1 'Energy industries' (38%) and 1A4 'Other sectors' (20%) as largest contributors in
2007.

The relatively high level of CQemissions in 1996 is mainly explained by a very cold winter, which
caused increaseaergy use for space heating in the residential sector. The resulting emissions are
included in the category 1A4 'Other sectors'. The relatively low level ge@sions in the category
1A1 'Energy industries' in 1999 is explained by the marked increasgported electricity and a shift
from the use of coal to residual chemical gas and natural gas in 1999; the percentage of imported
electricity almost doubled. However, this increased import of electricity led to only a temporary
decrease in CgemissionsDuring the period 2002004, the pred999 annual increase in GO
emissions from this categoryabout 12%1i was observed again. In 2007 the import of electricity
decreased. During 2007, @@missions remained stable compared to 2006.
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