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ECN: A rich and evolving history 

~600 employees 

~500 reports in 2011 
~270 conferences 

in 2011 

~20 patents a year 

~5 licenses a year 

We are in our 59th year of pushing technology boundaries 
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Mission: 
With and for the market, we develop knowledge and 
technology that enable  a transition to a sustainable 
energy system 
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Locations 

Petten 
(Head office) 

Amsterdam 

Eindhoven 

Beijing 

Wieringerwerf 

Brussels 
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What we do and who we are 

• Strategic & Technological studies 

Creating insights in energy technology and policy 

• Problem solving 

Using our knowledge, technology, and facilities to solve our clients’ issues 

• Technology development 

Developing technology into prototypes and industrial application 

• Not for profit organisation 

     Turnover 70 mio Euro, 20 mio from Dutch Government 
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Position 

fundamental 
research 

industrial 
development 

• independent 
• connecting partners 

Industrial 
partners 

Universities 

applied 
research 
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R&D fields 

Policy  

Studies 

Energy 

Engineering 

Environment Energy 

Efficiency 

Wind Energy 

 

Solar Energy 

 

Biomass 

Process & Energy Industry 
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ECN Policy Studies 

Sources 

• Broad knowledge base combined with detailed knowledge 

• Knowledge of Dutch and European energy policy and international climate 
policy 

• Up-to-date instruments (models, databases, tools) 

 

Relational 

• Reputation of being the most independent institute 

• The tier−1 supplier for the Dutch government 
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The Dutch energy context 

• The Netherlands is still largely dependent on fossil fuels. It has the largest 
gas share in the fuel mix of IEA countries, major coal and oil ports and 
many refineries. Natural gas production has been largely constant for 30 

     years, but will decrease in the next decades 

• The share of renewable energy in the Netherlands in final demand did rise 
from 2.3% in 2005 to 4.5% in 2013, still far from the targets of 14% in 2020 
and 16% in 2023. 

• The Netherlands have a significant installed wind power capacity 

• The Netherlands is densely populated and has modest available area for 
implementation of renewable energy 

• Energy intensive industries & refineries make up 12,4% of GDP 
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Some key statistics for NL and 

UAE 
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Source : World development indicators (Worldbank (2013))

GDP 

(billion 

US$)

Population 

(mio)

GNI per 

capita 

(US$)

CO2 emissions  

(metric tons per 

capita)

Life 

expectancy at 

birth

Land 

area, 

km2

UAE 402.3 9,35 38.360 19,9 77 83.600

NL 853,5 16,80 51.060 11,0 81 33.720



Different diversification of economies 
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Sector composition of national income, in % of GDP (source : Wikipedia.org)

Agriculture Industry Services

UAE 0,7 % 59,4% 39,8%

NL 2,8% 24,1% 73,2%



Beleidskader voor de 

energiehuishouding 

• Clean 
- Air emissions , incl. CO2 

- Waste products  

• Secure 
- Geopolital dependance 

- Security of supply 

• Affordable 
- Competititive positon 

- Genera ion of economic activity 

 

Affordable Secure 

Clean 

 
 

Policy framework energy transition 

Netherlands 
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Energy Policy and markets 

• The challenge for renewable energy policy is to design instruments that work 
with the market and intervene as little as possible while at the same time 
promoting the outcome of increased use of renewables 

• The Netherlands has made further progress towards an open, liberalized and 
advanced market economy, and today it ranks among the leading IEA 
member countries in terms of market integration, ease of entrepreneurship, 
investment and innovation 

• Energy policy has to select the optimum in the continuum from complete 
central control to a totally unregulated market 
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Main principles of Dutch energy 

policy 

• Securing energy supply through less dependency on fossil fuels and 
gradual change to renewable sources  

• A balanced mix of energy sources 

• In the longer term: a sustainable energy supply 

• Framed in the European Energy policy context 

• Energy Agreement  
• 14% RES in 2020 and 16% in 2023 

• 1,5% savings/year in final energy savings per year 

• 15.000 Full time jobs 

• In 2030 a top-10 position in  mondiale Clean Tech Ranking 

• EU 2030: 40% reduction CO2 and 27% RES 

• CO2 emission reduction in 2050 : 80 - 95%  
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Dutch energy policy instruments 

• Untill 2013, a set of different policy instruments did exist 
– Subsidies (including a cost effective Feed in premium system for renewables) 

– Tax incentives and obligations (for biofuels) 

– Convenants and multi year agreements with sectors 

– Multi year agreements for sectors 

– Policy within the EU 2020 energy and climate targets. 

– Policy instability , many changes and adaptations, leading  to image of unreliability 

• Since 2013, a more integrated Energy Agreement with multiple 
stakeholders 
– The Energy Agreement is interesting as it illustrates an essential aspect of Dutch 

culture: its age old approach of trying to reach compromises and include all relevant 
actors in a pragmatic way. This is different from the British approach with its legally 
binding climate law or the German approach with active grassroots citizen groups 

     operating independently from the large energy companies 
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How did the Energy Agreement come 

about? 

• Representatives of (local) governments, employers’ associations and 
unions, environmental organizations, financial institutions, NGOs and 
other stakeholders participated in negotiation table meetings. 

• Four major themes of the Agreement: energy saving, renewable energy, 
innovation and the transport sector 

• Approximately one hundred participants representing forty-seven 
organizations 

• Results of these negotiation table meetings were used as input for the 
widely supported Agreement on Energy for Sustainable Growth 

• Independent research institutions, ECN and PBL (the Netherlands 
Environmental Assessment Agency), played an important role. They 
scientifically estimated the effects of the proposed actions 
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What is the Energy Agreement ? 
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10 pillars of focus : 



EU policy and national policies 

in NL are basically consistent: 

• Developing visions for the longer term 

• Energy efficiency improvement 

• Renewables stimulation 

• Emission reduction 

• Market development and competition 

• Infrastructure development and access 

• Stimulating  innovation and technological learning 

 

However:  

• Real costs are often underestimated or neglected 

• Energy understanding, technology perception, social acceptance, behavior, 
decision processes are still not well addressed  

 

  



The Dutch energy system 

 

Slide 20 



 

 

Ca. 3,400 PJ 

Energy consumption  Netherlands 

Transport 

Industry 

Households 

Export 

Services 

Agriculture 
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Energy use in industry 

Food and 
drink 

products 

Base metal 
industry 

Chemical 
industry 

Paper 

Overige 
metaal 

Building 
materials 

Other 
industry 

Building 
industry 

Total app. 1400 PJ 
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Primary energy consumption 

NL, PJ 
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Greenhouse gas emissions NL, Mt 

CO2 eq.  
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Solar energy in NL 
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• Modest solar radiation in NL 

• Solar can deliver heat (solar heater) 

and electricity (solar PV) 

• Variable supply  

• Small, but rapid increasing share in 
power supply, mainly rooftop 

• Fast reduction of costs 

 

 



Strong growth for solar PV  

Source: EC-JRC, PV 
Status Report 2013.  
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Installed capacity solar PV in NL, MW 



Wind energy 
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• Traditional energy source 

• Fast global development 

• Huge potential in NL and 
North sea 

• Variable supply 

• Integration in landscape may 
be problematic  

• In NL, 2,805 MW installed 
capacity (2014) 



Source: GWEC, 2013.  

Cumulative installed capacity of wind energy (global)  
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Hydro power 

• On global basis, largest source for renewable electricity  

• Limited potential in NL 

• Tidal, water flow in rivers 
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Bron: www.nuon.com 



Coal>Gas 

• Gas is important in NL, but will reduce in next decades  

• Gas is must for heat and electricity 

• Gas power plants are efficient and flexible  

• Gas is more clean than coal 

• Gas > coal is recognised as an important option for GHG reduction  
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Bron: www.werkenbijelectrabel.nl 



Biomass 

• Import: NL produces little amounts of biomass  

• Biomass can replace coal in power stations 

• Can also be applied as feedstock for chemicals as replacement for oil 

• Biomass as energy source can be in competition with food , also in terms of 
land use 

• Production of biomass is not always sustainable  

• In combination with CCS a sink for CO2 (BECCS) 
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Bron: CSIRO 



Geothermal heat  

• Many possibilities in vulcanic regions , e.g. Iceland 

 

• Heat for houses, buildings, greenhouses 

 

• In NL used for heat, not for electricity 
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Bron: www.installatiebedrijfvleeshouwers.nl 



The UAE energy context : 

electricity generation 
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Strong dominance of 
gas  

 



Energy production in UAE  
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Oil & gas are dominant 



Energy consumption by sector 

and by fuel inputs (2010) 
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The UAE RES options 

• Detailed review by IRENA and MASDAR : Remap 2030 (April 2015) 

• Substantive savings possible by avoidance of fossil fuels (1.9 billion with !0 
% RES sources) 

• Large potential for solar and modest for wind : 
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Solar PV has a major potential in 

UAE 

• Dubai has achieved solar energy @ 5,86 US$ct/kWh in a contract with 
ACWA 

• The Dubai Electricity and Water Authority (DEWA) that it is doubling the 
output of a planned 100 megawatt (MW) solar power park, scheduled to 
come online in two years. 

• A price of 2 US$ct/kWh in solar rich area’s is foreseen within the next 
decade (www.agora-energiewende.org/topics/electricity-generation) 
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Biomass 

Energy-savings 

CO2-capture _ 

and storage 

CO2-free 

electricity and  

electrification 

Energy 

system 

The Long term outlook : the energy system for 

NL in 2050: the main building blocks 

Other 

greenhou

se gasses 
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World Energy Outlook 2013 (IEA) 
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Targets of the European Union:  

Concrete and ambitious 

GHG HE EE 

2020 -20%* 20%* 20% 

2030 -40% 27% ? 

2050 -80% ? ? 
*: Inclusief vertaling naar lidstaten 

Long term ambitions per sector: 

• zero- emissions in electricity and 
new buildings 

• Strong reductions in existing 
buildings and in industry 

• Less strong reductions in transport 
and non-CO2 sectors 
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“Forecasting is difficult…” 

Relevant uncertainties in electricity 
market: 

• Fuel prices (coal & gas) 

• Price on carbon, CO2 

• Development power capacity coal & 
gas 

• Development power capacity 
renewables in NL and Germany  

• Development interconnection capacity 
with neighboring country 

• For all of these topics ECN has acces to 
the  ‘best in class’ estimates 
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Dutch lessons learned which are 

applicable in UAE 

• Provide a stable policy framework for renewables that fits well in the 
existing market 

• Take an integrated look at supply and demand of energy to select the 
best options available 

• Evaluate cross border electricity connection(s) 

• Do not neglect the ‘silent fuel‘ : energy efficiency 

• Include socio–economic factors (green jobs creation, local 
manufacturing) 

• Include the long term picture  
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Thank you for your attention 

ECN 

Westerduinweg 3 P.O. Box 1 

1755 LE Petten 1755 ZG Petten 

The Netherlands The Netherlands 

  

T +31 88 515 49 49 info@ecn.nl 

F +31 88 515 44 80 www.ecn.nl 

Paul van den Oosterkamp,  
vandenoosterkamp@ecn.nl  
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Find this  presentation and 
accompagnying documents  
at our website 

www.ecn.nl/news/events-calendar 
/energy-workshop-abu-dhabi/ 
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