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1. Setting the scene
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Conventional passenger cars combusting fossil fuels produce:

* CO2 -> Negative: Climate change

* NOX, PM10, 2.5, .. ->Negative: Health & environment 



Key data (general)
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Transport has a share of well over 25% in the final energy 
consumption, hence CO2-emissions, in OECD countries

Cars dominate road transport (~90% vehicles, ~85% kms)
> 8 mln cars
> 80-90% of all cars is privately owned

> 99% of car engines run on fossil fuels
86000 EV (1.1.2016), 98% business owned, 87% PHEV

Conventional car engines have a low thermal efficiency;  12-
30% is effective kinetic energy  



2. Policy goals and feasibility
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Paris Agreement on Climate Change Mitigation:
•Global average yearly temperature +2% above pre-
industrial levels or better: +1,5% 
•2018: +1%
•Business as usual: +2,7%

Case The Netherlands 2030:
•+2% = -50% CO2-emissions; +1,5% = -100% (!)
•Targets per industry or activity yet undefined



6Activity 1990 2000 2010 2016*

Industry, 
energy

94 98 101 101

Agriculture 8 7 10 7

Transport 32 37 39 35

Built 
environment

29 29 33 24

Total 163 172 183 167

Table: NL CO2-emissions in Mton CO2-equivalents (1)
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Observations and analysis:
- CO2-emissions are quite robust
- Reductions are possible in case of concerted actions by all 
parties involved:

> Built environment (large-scale house isolation, with 
subsidies and lower price/unit (solar))
> Agriculture: Reduction and alternative treatment of 
menure
> Industry is stable, due to 'made elsewhere' (shifting the 
problem) and higher energy efficiency
> Transport is fluctuating: Why?? 



3. CO
2
 outlook: Simulation experiments
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1) BAU-scenario

Data from 2010 (complete, reliable dataset)

Simulation for 2030 (MS Excel model)

Quantitative and qualitative evaluation

2) Alternative scenarios



Assumptions (2010-2030)
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Economic
* Recession (2008-14) compensated by recovery (2014-
2020) = stability of car kms
* Annual growth in car kilometers of 2% (2020-2030)

Technical
* Market share of petrol, diesel and lpg does not change
* Internal combustion engines still dominate



10Estimated Emissions Data

2010 CO2 NOx PM10 Billion kms

Metric tons 12257031 20224 9150 97.7

Outcomes Emissions
(TTW)

Data

2010 CO2 NOx PM10 Billion 
kms

Metric tons 12257031 20224 9150 97.7

Outcomes Emissions
(TTW)

2030 
BAU

CO2 NOx PM10 Billion 
kms

Metric tons 14941321 24653 11154 119.1
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Why??

-Growth of car fleet compensates (potential) technical 
progress
-In car manufacturing, customer satisfaction still 
dominates (technical) decision-making
-Policy-making has not been very effective or willing to 
intervene with private car use

Consequence: A drastic reduction of CO2-emissions is 
very unlikely with BAU (business as usual)
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Alternative scenario assumptions:

•Differential phasing out of ICE engine types in 2030;
•Phasing out of fossil fuels (for cars) in 2030;
•No significant improvement in fuel efficiency between 2010 and 
2030. There will still be a mix of older and newer cars on the 
road. It is impossible to predict if new technologies will be 
available and what their impact will be by 2030;
•Electricity mix in 2030 is uncertain. In the simulation a mix 
corresponding with 442 g/kWh * was used, but this may be too 
optimistic;
•A significant and substantial market share of FEV’s in 2030;

* 2010 estimate: 605 g/kWh
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Scen A Scen B Scen C Scen D Scen E

Petrol -25% -75% -100% -50% -100%

Diesel -25% -25% -25% -50% -100%

LPG -25% -25% -25% -50% -100%

FEV grey Equiv Equiv Equiv Equiv 100%

CO
2

+8% -9,5% -18,4% -4,9% -36,4%

NOx +2,7% +3,9% +4,6% -16,5% -55%

PM
10

-8,1% -43,4% -61,1% -38,1% -98%
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4. "Remaining" issues
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Electric grid: Renewable-based (now 13%), full-
scale charging network, investments

Full-scale production of EV and EV parts

Buyer behaviour: Range anxiety, (resale) price, 
who pays for the fast depreciation and scrapping of 
conventional cars?

EV should be as fuel efficient as possible, not race 
cars (Tesla..), also because of WTW emissions



5. How could ITS help?
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Reduce the demand for mobility

Reduce congestion, accidents

Connected (conventional) cars

Multimodal trip information

Support new mobility services (MaaS)

.....(your ingenuity and imagination)



6. Conclusions
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CO2-emissions by private cars have not been effectively managed 
sofar;

Only drastic policy measures help to bring the Paris climate 
agreement closer;

Even with 100% FEV, the grey electricity mix is a major barrier
for maximum emission reduction;

Additional measures are needed: ITS.  
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