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1 The study was based 
on the patent citation analysis made by the United States Patent and Trademark 

 (USPTO) regarding patents granted to these emerging countries from Latin 
America and Asia. The second section outlines the theoretical approach and exis-
ting empirical evidence. The third section discusses information sources, while the 
fourth section presents the model and outcomes, as well as the main conclusions.

The analysis of patent citations as an indicator of technological diffusion
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11 The complementarity between R&D and external technology purchase 
should, in theory, generate a virtuous cycle for local companies. On the one hand, 
internal R&D capacity can favor absorption of external knowledge (Cohen and 
Levinthal, 1989; Kamien and Zang, 2000). In addition, it can facilitate adaptation 
of imported technologies to local markets (Caves and Ukesa, 1976; Katrak, 1997; 
and Arora, 1997). On the other hand, acquisition of external technologies can con-
tribute in such a way that companies optimize their R&D efforts and thereby in-
crease their technological capabilities and eventually their endogenous innovation 

-
ronment of weak inventive activity, the purchase of external technology with the 
purpose of increasing productivity, substitutes for missing R&D, the cost of which 
may be quite high and therefore inaccessible. However, substitution of R&D by 
technology transfer may produce an increase in technological dependence, even-
tually stunting a company’s innovative capacity.12 

At this stage of the analysis, R&D expenditure can be observed to have grown 
even faster in Korea throughout the whole period than all the industrialized coun-
tries together (18.3%). The growth rate of R&D expenditure in India has been 
similar to that of France (more than 4%). Finally, Mexico is experiencing a most 
challenging situation, which, far from registering an increase, presents an alar-
ming decrease in R&D expenditure in the pharmaceutical industry, which is not 
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associated with GDP growth. There is no available data on pharmaceutical R&D 
expenditure in Brazil, Argentina and China. Nevertheless, in the case of Brazil, it 
can be assumed that such expenditure might be higher than that of Mexico, given 
that in recent years Brazil has allocated 1 percent of its GDP to science and techno-
logy, while Mexico earmarks only 0.4 percent to the same sector. In addition, the 
Brazilian government has supported a policy aimed at encouraging generic drugs, 
which demands an initial research and development infrastructure.

In comparison, China has deployed a very dynamic technological development 
policy in order to encourage a favorable environment for imitation and innovation 
in this industry. In addition to promoting overall technology transfer, China has 
increased its expenditure in R&D from 0.70 percent of its GDP in 1991 to 1.10 
percent in 2002; from 1996 to 2001 published medical research went from a world 
share of 0.7 percent to 1.0 percent; the impact of the publication index increased 
from 0.49 to 0.58. China’s strength in developing technological abilities and the 
growing potential of the Chinese market has been added to the initial advantage 
of multinational corporations in producing low-cost drugs. Likewise, in spite of 

almost the whole market (65%) (Festel et. al.
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