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OUTLINE

With global biogenic and anthropogenic emission budgets for CO, NMVOC, NOx and Particles
trends in different countries will be forecasted. As an example the contribution of differnet
sources to global biogenic and anthropogenic NOx emissions is given in figure 1:
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Figure 1: Global biogenic and anthropogenic NOx-Emissions

The basis for the distribution of worldwide emissions are global EDGAR emission inventories for
1990, 1995 and 2000 from Olivier et al.. Estimates are assisted by OECD-Data for 13 different
regions and international shipping together with data from national emission inventories. Missing
data in some regions are calculated on emissions per capita for industrial, developing and
emerging countries. Forecasts are based on trends in the past, on the growth of population, gross
net product and estimations of the political stability, see figure 2 for NOx.
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Figure 2: Trend of worldwide NOx-Emissions from road transport and all sources
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Total global emissions for CO, NMVOC and NOXx are increasing. Particle emission remain
almost constant.
Mobile source emissions were estimated with a top down and a bottom up approach.

E RoadTransport,year - E Total, year * (E RoadTransport 1990 / E Tota 1990)
i Extrapolation from 1980 to 2000 on the basis of available OECD Data
°

Forecast from 2000 to 2010 on the basis of experience of the past,
Growth of population, of gross net product and political stability

E ven. :z (ECanada+EUSA+ELatinamer+EAfrica+EWeSI Europet ...+ EInt.Ship.)

E pcysa = reg. carsysa * average annual mileageysa * relat. E-factorysa

Registered Passenger Car and goods vehicle numbers and average annual mileage
from World Road statistics 1980 to 2002 of International Road Federation.
Emission-Factors partly from measurements in some countries and literature survey.

Forecast from 2003 to 2010 on the basis of experience of the past, Growth of population,
of gross net product and political stability.

Figure 3: Top down and bottom up approach

With the relation of the emissions per each component and state in 1990, 1995 and 2000 on the
basis of the EDGAR-Data for the top down approach the value for the past and all future years
were derived, assuming a certain slight change in this relation in the relevant years. For the past
for some states OECD-Data and EPA-Data could be used additionally.

For future trends an increase in vehicles numbers and mileages on the basis of population trends
and economic growth together with political stability assumptions were estimated for 13 regions
seperately. Figure 4 show the contribution for passenger cars in 2005 as an example.
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Figure 4: Contribution of different countries to passenger cars in 2005
The trend for worldwide passenger cars in use is shown as an example in figure 5.
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Figure 5: Passenger Cars in use: Trend from 1950 to 2050

The bottom up approach for mobile source emissions is based on the number of registered
passenger cars, see figure 5 and duty vehicles (not shown in this abstract), the average annual
mileage, see figure 6 for passenger cars and the relevant emission factors for each region.
Emission factors are known from numerous measurements especially in Germany, Switzerland
and USA over the last 2 decades. Emissions for coming years were calculated with foreseeable
exhaust gas standards and vehicle technologies improvements.
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Figure 6: Trend of world wide passenger car mileage

The multiplication per vehicle category and per country lead to the relevant emission values.
Adding all vehicle categories and all regions the worldwide emissions are obtained.

CO emissions of road transport remains at the level of 200 Million tons. The top down approach
give slightly higher values compared with the bottom up approach. For NMVOC, comming from
road transport, only a small increase could be seen, slightly higher for the bottom up approach.
Road transport NOx is almost constant, due to the evolution of duty vehicles with higher
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estimates for the top down approach. Figure 7 shows the NOx emission trend for passenger cars
alone, which is decreasing.
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Figure 7: Trend of world wide NOx emission from passenger cars

PM from road transport is stagnating. Its contribution is about 10 % from total PM in all years.
Results for CO, HC, PM and other vehicle categories will be presented in the paper itself.

DISCUSSION AND CONCLUSION

Industrial countries contribute less and less to worldwide emissions while emerging and
developing countries increase their contribution. Emission standards will be introduced to a later
stage so that twenty years ahead also in those countries no further increase will happen.

REFERENCES:

[1] OECD Environmental Data, Compendium 1993,1995,1997, Paris

[2] World road statistics 1980-1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004, IRF
edition 1985, 1990, 1995, 2000, 2005, Geneve

[3] Worldbank data profiles of single countries, worldbank.org/data/data query

[4] VDA Auto International, diff. Reports, Frankfurt, pers. communication

[5] Voigt U., ,,Entwicklung des Verkehrsaufkommens: Weltweite Prognose*, DIW, Berlin

[6] OECD, selected reference values for diff. Years up to 2003, Internet

[7] WG Emission and Air Quality of the German automobile industry, Frankfurt, Wien

[8] Metz N., “Worldwide emissions 1980 -1996 and future trends”, AIT&FIA public
commission week, Salsomaggiore, Italy, 8.9.1998

[9] Olivier J.G.J. et al., “description of EDGAR Version 2.0, RIVM-Rep. 771060
TNO-MEP-Rep. R96/119, Bilthoven, Netherlands, 1996

[10] Olivier J.G.J. et al., “description of EDGAR Version 3.2, EDGAR website 32FT2000

[11] EPA National air pollutant emission trend report 1996, OAQPS, RTP, NC.,
EPA-454/R-96-013, 1998

[12] EPA National air pollutant emission trend report 1996, OAQPS, RTP, NC.,
EPA-454/R-96-013, 1998

[13] EPA National air pollutant emission trend report 1996, OAQPS, RTP, NC.,
EPA-454/R-96-013, 1998

[14] EPA National air pollutant emission trend report 1996, OAQPS, RTP, NC.,
EPA-454/R-96-013, 1998

[15] EEA, Jol A., Corinair emission inventories, www.eea.dk

[16] UBA yearly reports, www.umweltbundesamt.de

[17 Eurostat, epp.eurostat.cec.eu.int

[18] Hassel D. et al., « Das Emissionsverhalten von Pkw in der BRD in den
Bezugsjahren 1975, 1980, 1985 und 1986 bis 1990, Erich Schmidt Verl., Berlin

[19] Hassel D. et al., « Emissionsfaktoren von Nutzfahrzeugen in der BRD fiir das
Bezugsjahr 1990, Erich Schmidt Verl., Berlin 1995

[20] Schweinle G., Abgasemissionen Pkw und leichte Nfz, Grenzwerte, Juli 2005

[21] EU-Directives 83/351/EEC, 91/441/EEC, 93/59/EEC, 94/12/EC, 96/69/EC, 98/69/EC

[22] US-Federal test procedure and Tier regulations, LEV, ULEV, SULEV, ZEV

Page 508



