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NAE Chapter 5 Figures 
 
Figure 5.1 Dynamics of water consumption in North America by kind of economic activities from 1900 to 2025. Source : 
Shiklomanov, 1999.  
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Figure 5.2 Dynamics of water consumption in Europe and Central and Western Europe by kind of economic activities from 1900 to 
2025. Source: Shiklomanov, 1999.   
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Figure 5.3 Rise of greenhouse gases (CO2, methane and nitrous oxide and others) 1900-2000 as compared to reference year 1750. 
Source: European Environment Agency, 2004. 
 
 

 
 
 
Figure 5.4 Sources of GHG emissions. Source: Stern Review, 2006. 
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Table 5.1 Overview of quantitative modeling tools used in IAASTD Global Chapter 5  
 
 

Global foresight model Main focus Time-line Approach 

Global Scenario Group 
(GSG) 

Sustainable 
development 

 Strong focus on storyline, supported by quantitative 
accounting system 

IPCC – Third and Fourth 
Assessment Reports (TAR3 
and TAR4) 

Climate change, 
causes and impact 

2100 Storylines supported by modeling. 

IPCC – SRES  Greenhouse gas 
emissions 

2100 Modeling supported by storylines. 

UNEP :  
GEO3 & GEO4 
RIVM 2004 

 
Environment  

  
Storylines and modeling. 
Modeling on the basis of model chains/ interlinked models 

Millenium Ecosystem 
Assessment - MA 

Ecosystems 2050 Storylines and modeling.  
Modeling on the basis of linked models 

OECD – FAO Food outlook Food Systems 2015  

OECD – FAO Food  Food Systems  2030/2050  

FAO at 2020 
 

Agriculture 2020 Single projection, mostly based on expert judgment 

IFPRI World Food Outlook Agriculture 2020 Model-based projections. 
Global and regional scenarios. 

OECD Environment Outlook Ecosystems   
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Table 5.2 References to European foresight exercises related to Agriculture, Food, Science and Technology since 2003. 
 
 
 
EU Commission, 2003. Scenarios for the Future of European Research and Innovation Policy. Proceedings of a STRATA / 
Foresight Workshop. 9-10 December 2003. EUR 21251. 
 
EU Commission, Directorate General for Agriculture, 2003. Prospects for Agricultural Markets in the European Union 2003-2010. 
Brussels, June 2003. 
 
EU Commission, Directorate General for Research, 2004. THE AGRIBLUE BLUEPRINT. Sustainable Territorial Development of the 
Rural Areas of Europe 
 
EU Commission, 2004. Foresighting the New Technology Wave  
- Expert Group. http://cordis.europa.eu/foresight/ntw_expert_group.htm
- Dissemination conference. http://cordis.europa.eu/foresight/ntw_conf2004.htm
 
EU Commission, IPTS, 2004. Prospective Analysis of Agricultural Systems. European Commission, Technical Report EUR 21311 
EN. ftp://ftp.jrc.es/pub/EURdoc/eur21311en.pdf
 
EU Commission, 2005. Key Technologies for Europe. http://cordis.europa.eu/foresight/kte_expert_group_2005.htm   
The "Key Technologies" Expert Group has approached the future of several key technologies all crucial for Europe's future: 
biotechnology, nanotechnology, information technologies, communication technologies, transport technologies, energy 
technologies, environmental research, social sciences and humanities, manufacturing and materials technologies, health research, 
agricultural research, cognitive sciences, safety technologies, complexity research and systemic, research in the services sector. 
 
EU Commission, 2006. Emerging Science and Technology priorities in public research policies in the EU, the US and Japan.  EUR 
21960 
http://ec.europa.eu/research/foresight/pdf/21960.pdf
 
EU Commission, Directorate General for Research, 2006. Using foresight to improve the science – policy relationship. EUR 21967 
http://ec.europa.eu/research/foresight/pdf/21967.pdf
 
EU Commission, Directorate General for Research, 2006. The future of key research actors in the ERA. Synthesis paper. 
(Madeleine Akrich and Riel Miller). 
 
European Commission, 2006. Emerging Science and Technology priorities in public research policies in the EU, the US and Japan. 
EUR 21960. http://ec.europa.eu/research/foresight/pdf/21960.pdf
 
EU Commission, IPTS, 2006. Prospects for the Agricultural Income of European Farming Systems. Technical Report EUR 22506 
EN. 
 
EURURALIS. www.eururalis.nl
 
FFRAF report: Foresighting food, rural and agri-futures. 
http://ec.europa.eu/research/agriculture/scar/pdf/foresighting_food_rural_and_agri_futures.pdf
 
SCENAR 2020 – A scenario study on agriculture and the rural world. 
http://ec.europa.eu/agriculture/publi/reports/scenar2020/index_en.htm
 
Plants for the future. Stakeholders Proposal for a Strategic Research Agenda 2025. Including Draft Action Plan 2010. 
http://www.epsoweb.org/catalog/tp/tpcom_home.htm
 
Downey, L. Agri-Food Industries & Rural Economies. Competitiveness & Sustainability. The Key Role of Knowledge. June 2005 
 
Green Technological Foresight on Environmental Friendly Agriculture 
http://www.risoe.dk/rispubl/SYS/ris-r-1512.htm
 
Prospective (PRospective Environmental analysis of Land Use Development in Europe) 
http://www.eea.europa.eu/multimedia/interactive/prelude-scenarios/prelude
 
 
 

http://cordis.europa.eu/foresight/ntw_expert_group.htm
http://cordis.europa.eu/foresight/ntw_conf2004.htm
ftp://ftp.jrc.es/pub/EURdoc/eur21311en.pdf
http://cordis.europa.eu/foresight/kte_expert_group_2005.htm
http://ec.europa.eu/research/foresight/pdf/21960.pdf
http://ec.europa.eu/research/foresight/pdf/21967.pdf
http://ec.europa.eu/research/foresight/pdf/21960.pdf
http://www.eururalis.nl/
http://ec.europa.eu/research/agriculture/scar/pdf/foresighting_food_rural_and_agri_futures.pdf
http://ec.europa.eu/agriculture/publi/reports/scenar2020/index_en.htm
http://www.epsoweb.org/catalog/tp/tpcom_home.htm
http://www.risoe.dk/rispubl/SYS/ris-r-1512.htm
http://www.eea.europa.eu/multimedia/interactive/prelude-scenarios/prelude
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Table 5.3 References to Foresight exercises related to Agriculture, Food, Science and Technology at North American level since 
2003 
 
 
AgDM. 2000. Welcome to the New World of Agriculture. http://www.extension.iastate.edu/AgDM/articles/others/SetMay00.htm

 
University of Georgia. 2000. Critical Dimensions of Structural Change. 2nd Annual National Symposium on the Future of 
American Agriculture, 2000. University of Georgia. http://www.agecon.uga.edu/archive/agsym00.html

 
McCalla, A.F. 2000. Agriculture in the 21st Century. CIMMYT – International Maize and Wheat Improvement Center. 
http://www.cimmyt.org/Research/Economics/map/research_results/ 
 
Skaggs, R. 2001. The Future of Agriculture: Frequently Asked Questions. New Mexico State University (NMSU), College of 
Agriculture and Home Economics. Technical Report 37. 
http://cahe.nmsu.edu/pubs/research/economics/TR37.pdf
 
Tilman, D. K.G. Cassman, P.A. Matson, R. Naylor, and S. Polasky. 2002. Agricultural sustainability and intensive production 
practices. Nature. 418: 671-677. 

 
Atkinson, R.C., R.N. Beachy, G. Conway, F.A. Cordova, M.A. Fox, K.A. Holbrook, D.F. Klessig, R.L. McCormick, P.M. 
McPherson, H.R. Rawlings III, R. Rapson, L.N. Vanderhoef, J.D. Wiley, and C.E. Young. 2003. Intellectual Property Rights: 
Public Sector Collaboration for Agricultural IP Management. Science. 301: 174-175. 

 
Calif. Dept. of Food and Agriculture Food Biotechnology Task Force. 2003. A Food Foresight Analysis of Ag. Biotechnology. 
http://209.85.165.104/search?q=cache:dDDq1bSxlm4J:www.cdfa.ca.gov/exec/pdfs/ 
&gl=us#5ag_biotech_report_03.pdf+foresight+reports+ u.s.+agriculture&hl=en&ct=clnk&cd=1 

 
Catlett, L. 2003. Futurist View of American Agriculture. New Mexico State University. 
http://hubbardfeeds.com/swine/MSF03_futurist.shtml

distinguished_economist/4disting_econ_lec/4distecon_contents.htm 
 
USDA. 2003. 21st Century Agriculture: A Critical Role for Science and Technology. 
http://www.usda.gov/news/pdf/agst21stcentury.pdf

 
Pardey, P.G. and J.M. Alston. 2004. Building Science and Technology Capacity for Agriculture: Implications for Evaluating R&D. 
4th International Crop Science Congress. http://www.cropscience.org.au/icsc2004/symposia/4/5/2107_pardeyp.htm
 
Food and Agricultural Policy Research Institute (FAPRI, 2005). FAPRI 2005 U.S. and world 
agricultural outlook. Staff Report 1-05. Iowa State University et University of Missouri- 
Columbia, Ames, Iowa U.S.A. janvier 2005 
http://www.fapri.iastate.edu/outlook2005/text/FAPRI_OutlookPub2005.pdf
 
Oliver, J.P. 2005. Agriculture’s Future: Reading the Tea Leaves. Maple Leaf Bioconcepts. Napanee, Ontario. 
http://nabc.cals.cornell.edu/pubs/nabc_16/talks/Oliver.pdf

 
Greenwood, J. 2005. Written Testimony before the United States Senate Committee on Agriculture, Nutrition, and Forestry 
Regarding Benefits and Future Developments in Agriculture and Food Biotechnology. 

 
United State Department of Agriculture/Economic Research Service (USDA/ERS, 2005b). Food Security Assessment. GFA-16, 
mai 2005, USDA/ERS. 
http://www.ers.usda.gov/Publications/GFA16/
 
Economic Research Service United State Department of Agriculture (USDA/ERS, 2005). 
USDA Agricultural Baseline Projections to 2014. Office of the Chief Economist, World 
Agricultural Outlook Board, U.S. Department of Agriculture. Prepared by the Interagency 
Agricultural Projections Committee. Baseline Report OCE-2005-1, 116 pp. 
http://www.ers.usda.gov/Publications/oce051/
 
U.S. EPA Office of Atmospheric Programs. 2005. Greenhouse Gas Mitigation Potential in U.S. Forestry and Agriculture. 
http://www.epa.gov/sequestration/greenhouse_gas.html

 
Ugarte, D., B. English, K. Jensen, C. Hellwinckel, J. Menard, and B. Wilson. 2006. Economic and Agricultural Impacts of 
Ethanol and Biodiesel Expansion. University of Tennessee Agricultural Economics. http://www.21stcenturyag.org/

 
Vanacht, M. 2006. Six Megatrends in Agriculture. The John M. Airy Symposium: Visions for Animal Agriculture and the 
Environment, January. http://www.iowabeefcenter.org/content/Airy/VANACHT%20Abstract.pdf

 
Bosserman, S. 2007. Agriculture Megatrends: Ten Trends Redefining the Practice of Agriculture in the World. 
http://www.newmediaexplorer.org/steve_bosserman/2007/02/01/agriculture_ 

http://www.extension.iastate.edu/AgDM/articles/others/SetMay00.htm
http://www.agecon.uga.edu/archive/agsym00.html
http://www.cimmyt.org/Research/Economics/map/research_results/distinguished_economist/4disting_econ_lec/4distecon_contents.htm
http://cahe.nmsu.edu/pubs/research/economics/TR37.pdf
http://209.85.165.104/search?q=cache:dDDq1bSxlm4J:www.cdfa.ca.gov/exec/pdfs/
http://hubbardfeeds.com/swine/MSF03_futurist.shtml
http://www.usda.gov/news/pdf/agst21stcentury.pdf
http://www.cropscience.org.au/icsc2004/symposia/4/5/2107_pardeyp.htm
http://www.fapri.iastate.edu/outlook2005/text/FAPRI_OutlookPub2005.pdf
http://nabc.cals.cornell.edu/pubs/nabc_16/talks/Oliver.pdf
http://www.ers.usda.gov/Publications/GFA16/
http://www.ers.usda.gov/Publications/oce051/
http://www.epa.gov/sequestration/greenhouse_gas.html
http://www.21stcenturyag.org/
http://www.iowabeefcenter.org/content/Airy/VANACHT%20Abstract.pdf
http://www.newmediaexplorer.org/steve_bosserman/2007/02/01/agriculture_megatrends_ten_trends_redefining_the_practice_of_agriculture_in_the_world.htm
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megatrends_ten_trends_redefining_the_practice_of_agriculture_in_the_ world.htm 
 

Fletcher, Anthony.  2007. Maximizing Productivity of Agriculture: The Food Industry and Nanotechnology. 
http://www.foresight.org/challenges/agriculture002.html

 
Western Farm Press. 2007. http://westernfarmpress.com/news/farming_ags_future_pepper_3/

 
Pew Initiative on Food and Biotechnology. 2007. Harvest on the Horizon: Future Uses of Agricultural Biotechnology. 
http://pewagbiotech.org/research/harvest

 
 
 
 
Table 5.4 Projected total fertility rates per women in 2015. Source: U.S. Census Bureau, International Data Base 
 
 

Region Projected fertility rate in 2025 
Northern America 2.13 
USA 2.18 
Western Europe 1.62 
Eastern Europe 1.51 
Commonwealth of Independent States 1.73 
 
 
 
 
 
 
Table 5.5 UN Population prospects for Europe (in thousands). Source: UN World population prospects: The 2006 revision 
 
 

Year Medium variant High variant Low variant 
2005 731 087 731 087 731 087 
2015 727 227 743 202 711 151 
2025 715 220 752 266 677 662 
2035 697 507 757 482 639 351 
2050 664 183 777 168 566 034 
 
 
 
 
 
Table 5.6 UN Population prospects for North America. Source: UN World population prospects: The 2006 revision 
 

Year Medium variant High variant Low variant 
2005 332 245 332 245 332 245 
2015 364 334 372 011 356 656 
2025 392 978 413 338 372 678 
2035 416 777 452 730 382 037 
2050 445 303 517 137 381 551 
 
 
 
 
 
 
Table 5.7 Resources devoted to R&D, share of world scientific publications and ratio of researchers in the three sub-regions of NAE. 
Source: OST 2006 
 
 
 North America EU 25 Federation of Russia 
 Percent of GDP devoted to R&D (2003)  

2,4 % 
 
1.8% 

 
1.29 % 

Share of gross expenditures on R&D 
(2003) 

 
 
36,1 % 

 
 
24,3 % 

 
 
1,9 % 

Share of gross expenditures on R&D 
coming from private sector (2003) 

 
 
62,8 % 

 
 
53,7 % 

 
 
30,8 % 

http://www.foresight.org/challenges/agriculture002.html
http://westernfarmpress.com/news/farming_ags_future_pepper_3/
http://pewagbiotech.org/research/harvest
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Share of world scientific publications 
(2004) 

 
 
36.2% 

 
 
34,2 % 

 
 
2,4 % 

Ratio of researchers to total population  
4,4 % 

 
2,6 % 

 
3,4 % 

 
 
 
 
Table 5.8 Share of agricultural products in trade in total merchandise and in primary products in NAE regions, 2002. Source: 
http://www.wto.org/english/res_e/statis_e/its2006_e/section4_e/iv05.xls
 
 

 Share of agricultural products in trade in 
total merchandise (2005) 

Share of agricultural products in trade in 
primary products (2005) 

 Exports Imports Exports Imports 
World 8.4 8.4 32.8 32.8 
North America 9.2 6.0 43.3 26.8 
South and Central 
America 

26.4 8.9 41.6 31.0 

Europe 9.1 9.4 49.4 39.0 
CIS 7.8 13.2 11.5 53.1 
Africa 10.9 13.9 14.3 50.2 
Middle East 2.3 10.0 3.1 56.5 
Asia 5.6 7.5 37.9 24.6 
 
 
 
 
  

http://www.wto.org/english/res_e/statis_e/its2006_e/section4_e/iv05.xls
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Box 5.1 EURURALIS. Scenario ‘Competing claims for scarce resources- EU biofuel policy option’   (by W.A. Rienks) 
 

 
The results of Eururalis outline what could happen in rural Europe towards 2030, based on conditions 
that differ in nature, course, duration or place. In Eururalis four contrasting scenarios are evaluated. 
The impact on various people, planet and profit indicators is calculated. One of the scenarios is the 
Global Economy scenario. This scenario depicts a world with fewer borders and regulation compared 
with today. Trade barriers are removed and there is an open flow of capital, people and goods, 
leading to a rapid economic growth, of which many (but not all) individuals and countries benefit. 
Within this scenario three alternative policy options for biomass production for biofuels have been 
elaborated (only 1st generation biomass technology being taken into account):  

1. no blending obligation for the EU (No BF) 
2. 5.75% blending obligation of biomass in transport fuel within the EU (BF 5.75%) 
3. 11% blending obligation of biomass in transport fuel within the EU(BF 11.5%) 
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Results : The figure shows the impact on agricultural land use (crop area) in EU15 and Brazil in the 
Global Economy scenario with 3 different policy options regarding the blending of biomass in 
transport fuel. The graph shows opposite trends for both regions. In the EU15 towards 2030 there is 
land to spare. Consequently, marginal agricultural regions will face land abandonment. This is driven 
by higher yields per hectare and low growth of the EU population and its demand for food. In EU15, 
the abandonment of extensive agricultural land sometimes leads to loss of high nature value 
farmlands. In Brazil, on the contrary, growing regional and global population and an increased 
demand for food crops worldwide drive the increase of agricultural land. This will put extra pressure 
on nature and forest areas.  
For both EU15 and Brazil there are clear impacts of the EU biofuels policy. The blending obligation 
for transport fuel increases the needed crop area in both regions. In South America this is putting an 
extra pressure (of about 20 mln ha) on land used currently as nature or pasture land. In Europe the 
extra demand for biomass is slowing down the trend of agricultural abandonment but it does not stop 
it. These results clearly show that EU strategic policy has not only impact on land-use within Europe 
but also a very significant impact elsewhere in the world.   
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