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The changing relationship between civilian and military technologies is somewhat more difficult to 
specify, although it is usually characterized as a shift from "spin-of" to "spin-on". This describes the 
move from an environment in which military R&D was the driving engine of research in an advanced 
industrial economy, which "spun-off"  civilian innovations (ranging from computers and micro-
electronics, to composite materials); to an economy in whkh civilian innovation represents the leading 
edge, and military innovation is "spun-on" from such things as developments in computer software or 
electronice. Only anecdotal evidence for this is available, but it strongly confinns this argument 
national procurement programs are increasingly adopting "civilian" standards for production (in part 
to lower oasts), and the vast array of research that the military subsidized in the past is being reduced. 
The implication of this is that investments in military R&D will increasingly be seen by governments 
as being "unproductive unless they address immediate and pressing security threats or contribute 
directly to national competitiveness and economic security. 

Finally, the response of some produceis to the increased competitiveness of the global arms market 
has been to specialize in particular niches of the arms export market, and to develop global or 
international production networks that offer economies of scale and that increase the size of the 
market for the weapons system in question. The United States now dominates the market in 
advanced combat aircraft, and specific European producers are emerging as the major suppliers of 
short-range surface-to-air missiles, light armoured vehicles, fast attack craft and jet trainer aircraft. 
These emerging market specializations w ill make two or three states crucial for the control of certain 
advanced technologies or systems. The effort towards "internationalized" arms production has been 
most prominent among West European producers, who have launched a wide range of collaborative 
production efforts, both among themselves and with third tier states. Most significant among these 
are the Tornado (Germany, Britain and Italy) and Eurofigluer (Britain, Spain and Italy) combat 
aircraft programs, the AMX fighter (Italy and Time), and various products of the Euromissile 

consortium (France and Germany). Projects for helicopters, frigates, radars and nulitaty electronics 
have aLso been undertaken.27  The implications of collaborative production among first and second 
tier producers for controlling proliferation are mbred. On the negative side, export controls are 
weakened by the 'lowest common denominator" principle: exports are made under the auspices of 
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