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ABSTRACT

This paper presents data from Brazilian Patent Office (Instituto Nacional de Propriedade Industrial, INPI) and compares them with data from the United States Patent Office (USPTO).

Developing countries have technological activities that are important locally but not significant at international level (imitation, local learning, adaptation of foreign innovations). These activities might be patentable only at national level. Therefore, the study of domestic patents of developing countries provides a broader picture than USPTO patents.

This paper compares 8,316 INPI patents with 475 USPTO patents (between 1980-1995). Domestic patent data show peculiarities in the Brazilian case, possibly shared with other countries in similar technological level: a) high share of individual patents; b) foreign-owned firms with important activities; c) low firm involvement in R&D activities. Some characteristics are shared with developed countries: a) domestic firms as the major patentees; b) according to firm size, there is a U-shaped distribution of patents; c) evidences of multi-technology large firms; d) a relatively small share of firms have more than one patent in the whole period.

Putting together USPTO and national patenting shows different rankings according to ownership structure, leading firms, industrial sectors, and international patent classification. These differences highlight sources of international competitiveness and point to weaknesses in Brazilian innovative activities.

This paper concludes evaluating the contributions (and weaknesses) of this database for the evaluation of the Brazilian National System of Innovation.

Key words: domestic and USPTO patents; Brazil; innovation in developing countries.

INTRODUCTION


The investigation of domestic Patents granted by National Patent Offices is an important source of information. Databases of domestic patents may complement technological information gathered from the United States Patent and Trade Mark Office (USPTO, hereafter). For developing countries like Brazil, who make only limited applications to the USPTO, the case of the study of domestic patents is especially justified as it provides a broader picture of the country’s technological activities.


This paper presents and describes a database of domestic patents granted by the Brazilian National Patent Office (Instituto Nacional de Propriedade Industrial - INPI, hereafter) to Brazilian residents (1980-1995). This initial description is a contribution to the understanding of some characteristics of Brazilian National System of Innovation (NSI).


Data from the USPTO is also presented. Using these two databases this paper compares patent distributions according to ownership structure, industrial sectors, and international patent classification. The differences between the distributions at INPI and USPTO highlight interesting features of Brazilian technological situation.


The database contains 8,316 domestic patents, granted by the INPI to Brazilian residents, from 1980 to 1995, and 475 patents granted by the USPTO to Brazilian residents, from 1980 to 1995.


The sources of all data are the INPI and the USPTO.


This paper is divided into seven sections.

The first section summarises arguments for the study of domestic patents. The second section introduces the INPI and USPTO patent data description, presenting the role of individuals, firms, and institutions. The third section focuses the firm level. The fourth section deepens this analysis, looking at inter-sectoral patent distribution. The fifth section concludes the data description investigating the distribution according to the international patent classification (from the World Intellectual Property Organisation, WIPO hereafter). The sixth section examines the relationship between available data of R&D expenditures and inter-sectoral patent distribution. Finally, the last section presents the concluding remarks, highlighting the contributions (and weaknesses) of this database for the evaluation of the Brazilian National System of Innovation.

1.  ARGUMENTS FOR THE STUDY OF BRAZILIAN DOMESTIC PATENTS


As well known in the literature (Pavitt, 1988; Griliches, 1990; Patel & Pavitt, 1995), patents are an imperfect indicator of innovative activities. The imperfection of this indicator increases when domestic patents of developing countries are discussed.


Domestic patents as expression of innovative activities of developing countries are distinctive in three ways.


First, compared to developed countries, less-developed countries like Brazil, Mexico, India, and Argentina have technological activities of a lower level. Innovative modifications may be made to foreign technologies, which may be copied or adapted to suit local patterns. These minor improvements, although locally relevant, are not straightforwardly translated into patents. Local learning may exist without local patenting. Therefore, a big share of relevant local technological activities in developing countries are not captured by domestic patents.


Second, there are important statistical implications of different patent laws. Until recently, less-developed countries (Brazil, India, Argentina are good examples) forbade patents in sectors like pharmaceutics and food.


Third, the bulk of technological improvements of developing countries lies in technological transfer mechanisms (capital goods imports, technology licensing, etc) that, again, are not captured by domestic patent statistics.


These three points stress that patents in general, and domestic patents in particular, are an even more imperfect indicator of technological activities in the case of developing countries.


This database has another weakness. It focuses on only a subset of the patent data. It deals only with patents GRANTED to Brazilian RESIDENTS by the INPI and the USPTO and, therefore, excludes important data as: 1) patent applications in general, which are a more general and more dynamic information; 2) foreign applications and grants, that provides a broader view of attractiveness of national markets; 3) utility models and industrial designs, that are “lower level” patents, which could provide useful information about “lower level” technological activities.


Despite these limitations, the Brazilian Residents domestic patents database remains a useful starting point. There are five main reasons for this.


First, domestic patents of developing countries provide a better “picture” of technological activities than USPTO patents. For instance, this database has 8,316 domestic resident patents and 475 USPTO patents granted to Brazilian residents, almost a 20:1 ratio.


Second, domestic patents are a source of USPTO patents. In other words, domestic patents will be selected and the best will be applied to the USPTO. The selection mechanism might provide useful information. The ratio between domestic patents and USPTO patents shows data even when technological activities deserve a domestic application. They might represent, even when patented, a lower level of technological sophistication.


Third, if a country like Brazil starts a successful catching up process, this might be captured initially by an increase in domestic patenting, at least as a source for later USPTO patenting. So, this database is a starting point for future inter-temporal comparisons.


Fourth, this database could be useful for international comparisons between developing countries.


Fifth, the combined discussion of INPI and USPTO patents enables a certain degree of international comparability.

2.  DATA DESCRIPTION: THE ROLE OF INDIVIDUALS, OF FIRMS, AND OF INSTITUTIONS


This section presents INPI and USPTO data for the whole period (1980-1995), breaking down these data into two broad categories: individuals and non-individuals. Table I shows the data, for INPI and USPTO.


The 1982 figures in INPI data are the highest figures (1,286 patents) for the whole period, more than two times greater than the period average (519.75 patents), and almost six times the period minimum (250 patents, in 1980): this peak is due to administrative procedures adopted during the early 1980s, simplifying and speeding up the patent granting process (INPI, 1988). Therefore, it is understandable why this peak of Brazilian domestic patenting activities had neither a stable impact on further domestic patenting nor upon USPTO figures.


The averages figures for the period are 519.75 patents for the INPI data and 29.69 patents for the USPTO data. The coefficients of variability are similar for these data: 0.497 in the INPI; 0.446 in the USPTO (Table I).


The years corresponding to peaks in the patenting activities in each Patent Office are different: 1982 for the INPI (1298 patents), but 1991 for the USPTO (51 patents).


The investigation of individuals’ share in national patenting activities is important in the case of developing countries. Penrose (1974) argues that a large share of patents owned by individuals (instead of firms and institutions) is a characteristic of less-developed countries.


The individuals average shares for the whole period are 0.344 for the INPI, and 0.427 for the USPTO. Both at INPI and USPTO there is a decline in these shares. In the INPI individuals begin with a share of 0.417 (in 1980), which shrinks to 0.312 in 1995. In USPTO it declines from 0.767 (in 1980) to 0.220 in 1995.


The average share of Brazilian resident individuals in INPI (0.355) is greater than the USA residents individuals’ share for the period 1969-1994 (0.242 according to SPRU’s database). The average share of individuals’ patents granted by the USPTO is greater in the Brazilian case (0.392) than the average of foreigners individuals owners of USPTO patent grants (0.133, for the period 1969-1994, according to SPRU’s database).


A comparison with Indian data (Rajeswari, 1996), for the period between 1974-75/1991-92, shows that the individuals’ shares are similar: 0.364 in the Indian Patent Office. But the Mexican data (Aboites, 1996) is dissimilar: in the period 1980-92, individuals owned 0.604 of patents registered at Mexican Patent Office.


The data, so far, indicate that the Brazilian individuals average share is relatively large (both at INPI and USPTO). Does this represent a level of underdevelopment?


The Taiwanese case (Choung, 1995), at least, presents an exception to Penrose’s hypothesis. From 1969 to 1994, individuals’ patents represent 0.786 of period’s total. The explanation for this high share is not underdevelopment, but the role of small firms in the Taiwanese catching up process.


For the Australian case, Patel & Pavitt (1995b) argue that individuals can be, in fact, self employed entrepreneurs.


The Brazilian case points no clear cut picture. One argument against the hypothesis that the high share of individuals might be a sign of underdevelopment can be found in regional data: the most developed (in industrial and technological terms) region of the country, the state of São Paulo, is also the region where the individuals’ share is highest.


Furthermore, it must be asked of the Brazilian case: are the R&D public infrastructure financing inventions patented by the researchers as individuals rather than by the institution?


In the Brazilian case, it is likely that these three factors - individual patenting of public funded inventions, self employed entrepreneurs, and Penrose’s suggestion - are each significant.


Non-individuals’ patents represent firms and institutions. This section breaks down this general category into the seven categories: 1) research institutions (RES), which involves universities and research institutes; 2) government agencies (GOV); 3) state-owned firms (STA); 4) domestic capital firms (DOM); 5) foreign owned firms (FOR); 6) firms of unidentified ownership (UNK); 7) others (OTH), involving institutions not classified elsewhere. At INPI, according to the average share for the period 1980-1995, Table II ranks these categories as follows: 1) DOM, with 0.383; 2) FOR, 0.142; 3) STA, 0.092; 4) RES, 0.033; 5) GOV, 0.003; and 6) OTH, 0.003.


However, at USPTO this ranking is different. As shown in Table III, this ranking is: 1) DOM, with 0.371; 2) STA, 0.15; 3) FOR, 0.05; and RES, 0.001.


The main difference is the position of state-owned firms (STA) and foreign subsidiaries (FOR). The state-owned firms overtake the foreign companies. It is worth noting that both averages change: STA increases at USPTO while FOR decreases.


Other important difference between INPI and USPTO data is the role of RES and GOV. Their shares shrink, almost performing no role at all.


The INPI data show that the shares of DOM and FOR are relatively stable during the whole period, while the shares of STA are less stable. Indeed, one important trend of the period is the growing share of STA (state-owned firms): an increase from 0.004 in 1980 to 0.135 in 1995. Although not so significant, RES (research institutes and universities) also increased their share (from 0.012 to 0.036).


Comparing these data with Indian and Mexican data, differences are shown: 1) Mexico: firms, 0.231; institutes, 0.165; individuals, 0.604 (Aboites, 1996, for 1980-1992); 2) India: firms, 0.382; institutes, 0.249; individuals, 0.364 (Rajeswari, 1996, for 1974-1992); 3) Brazil: firms (DOM+FOR+STA), 0.61; institutes (RES+GOV), 0.032; individuals, 0.355.


These comparisons present a difference on the role of institutes: Mexican and Indian institutes own a greater share of domestic patents than the Brazilians.


Table IV (INPI) and V (USPTO) show the ranking of leading patenting firms/institutions.


Firms (DOM, STA and FOR) are the overwhelming majority of the lists (18 out of 20 at INPI; all at USPTO). But, the inclusion of two research institutions (IPT-SP and EMBRAPA) is an interesting point, indicating some important technological activities there.


The leading patenting firms lists show, again, differences between INPI and USPTO data.


First, by ownership structure, six foreign firms (FOR) out of 20 are present at INPI list, while only one appears at USPTO.


Second, the firms are not the same in both lists. Only three firms are in both lists (Petrobrás, Telebrás and Embraco). These changes at firm level have implications upon the inter-sector distribution (discussed in section IV).


These observations suggest that the motive forces behind patenting at INPI are not the same as at the USPTO. It seems to be an important change when the two sets of data are compared.


Tables IV and V show the leading role of Petrobrás in the Brazilian patenting activities, both at INPI and USPTO. This might be an indication of a successful process of acquisition of technological capability. The innovative capabilities of Petrobrás, by these data, seem to be relevant both at the internal and international markets.

3.  DATA DESCRIPTION: A LOOK AT THE FIRM LEVEL

This section is important for the evaluation of Brazilian NSI, because one of its major weaknesses is at the firm level.

1) General Description of Firms Patenting Activities


Table VI introduces the description, displaying how the 1941 firms present at INPI data are distributed, according to the numbers of owned patents.


Table VI shows how concentrated is this distribution. An important point is displayed in the last row: 1,207 firms (62% of the sample) have only one patent granted during the 16 years of the period here analysed. This skewed distribution is found for other countries. For example, Geroski, van Reenen, and Walters (1997) present the distribution for British firms where 45% have only one USPTO patent.


These data offer important insights concerning the study of firm patenting behaviour and poses interesting questions. Why do firms behave like this? These figures might express the lack of continuity and the instability of technological efforts made by Brazilian firms. And, this lack of continuity may be an important drawback, blocking the incremental side of a successful catching up. The figures shown in Table VI might also mean that a high level of mortality among Brazilian firms, again blocking the incremental process of learning. This high mortality should be investigated.


Only 35 firms were granted with at least one patent per year. During this period, the average were 202.31 firms patenting each year.


These data can be a first indication of the low commitment of Brazilian firms to technological activities, when patents are a proxy measure. But, on the other hand, these data also indicate that there are a very uneven distribution of technological competencies amongst Brazilian firms. This can be seen by the existence of few firms that have some level of stable technological activities, as reported by patent data.

2) Firm Size: Description of a 479 Firms Sample


The analysis of patent distribution according to firm size is a traditional statistical exercise. Of course, better information can be drawn from R&D expenditures at firm level, combining therefore data about firm size, R&D intensities and patents. However, scarcity of R&D data, especially at the firm level (see section VI), does not allow such work with Brazilian data, so far, at least.


Hence, it is useful to investigate the relationship between patents and firm size.


The benchmark for this investigation is the report “Balanço Anual 1995-96” (a publication from the business newspaper “Gazeta Mercantil”). This report presents the data of 6,167 firms, for 1994. These firms, chosen from a sectoral ranking according to total sales (“receita operacional”), involves all business sectors, including banking, transporting, commercial, and services sectors.


From these 6,167 firms, those which had INPI patent were selected, 479 firms constitute the resulting sample.
 Searching for USPTO patents, the sample is smaller: 53 firms. Tables VII (INPI) and VIII (USPTO) show the data.


Five classes of firm size as described in Tables VII and VIII. Each class is a multiple of US$ 200 millions. So the top class are the firms with total sales greater than US$ 800 millions. This is the bottom value of Patel & Pavitt’s firm set (1990).

Table VII shows the data for INPI patents.


Table VII shows that the extremes of the distribution (firms with more than US$ 800 millions sales and firms with less than US$ 200 millions sales) concentrate the majority of patents (U-form distribution). The firms in intermediate levels (firms from US$ 200 millions up to US$ 800 millions sales) have smaller patent shares.


Table VIII (firm size x USPTO patents) shows a slightly different distribution. Firms with sales between US$ 200 and 400 millions have a patent share similar to the extremes of the distribution. In other words, the relative importance of patenting activities of “medium size” firms increases at the USPTO data.

3) A Comment on Foreign Firms as Brazilian Residents


Foreign owned firms have an important share in Brazilian technological activities. As shown in Table II, they own in average a share of 14.2% of Brazilian residents patents in the period 1980-1995.


Foreign firms present a puzzle when the USPTO data are analysed: their average share shrinks to 5%. What are the reasons behind this finding? Two points for further discussion arise.


First, there could be a trend for foreign firms to perform only adaptive research, i.e. seeking to adapt innovations developed at their headquarters to the host country’s environment. This type of innovative activity does not need high R&D expenditures and is related to mechanisms of technology transfer. Therefore, a relative decline in the level of USPTO patenting of foreign firms vis-à-vis their INPI level should be expected. This conjecture is compatible with the suggestion put forward by Barre (1996) that multinational corporations, where host countries have “weak technologies and small NSIs”, adopt a strategy of “home-based R&D and local adaptation networks”.


Second, statistical problems could be present. Table IX shows the results of a preliminary search at USPTO database. Patents with Brazilian inventors but not with Brazilian assignees are displayed for the period 1989-1995.


Table IX (column 2) shows 33 patents with only Brazilian inventors but with non-Brazilian assignees. These patents could be patents applied to the USPTO by multinational corporations headquarters, although they had been developed by their subsidiary.
 If this suggestion is correct, and these data counted as products of Brazilian subsidiaries, the figures of foreign firms Brazilian residents patenting in the USPTO change: the average for the period would be 13.1%, instead of 6.1%. This would mean that Brazilian subsidiaries could have been performing interesting improvements that deserve a USPTO application.


Table IX last column (column 3) shows patents that have not Brazilian assignees, but have at least one Brazilian inventor amongst others. This seems to involve two different situations. First, Brazilian researchers working in teams outside Brazil (American Universities, American and European Corporations).
 Second, Brazilian researchers teams that include a foreign researcher.
 The latter case could involve foreign subsidiaries performing research in Brazil, with some international but intra-corporation co-operation.

4.  DATA DESCRIPTION: INTER-SECTORAL DISTRIBUTION


This section complements the discussion of the firm level, focusing in the inter-sector distribution. The 5,073 patents granted to firms by the USPTO and the 280 patents granted by the USPTO are broken down into industrial sectors.


The inter-sectoral distribution is based upon IBGE’s major manufacturing groups (IBGE, 1991). This classification has 22 sectors. To include information about identified sectors but not classified as industrial, an additional sector is included here: non-industrial activities.
 In this sector are included such activities as telecommunications, building, electricity and public utilities. This “sector” has many problems, of course, but general information about these non-industrial activities is important.


Machinery is the industrial sector with the greater number of firms (349), and with the greater number of patents (1004), followed by Metallurgy (254 firms and 798 patents) and Electrical and other electronic equipment (firms and 517 patents).


According to average patent per firm, Tobacco products presents an abnormal value. There are only two firms with patents in the sector, but one of them owns 115 out of the total 116. Excluding Tobacco, Chemicals sector has the higher average. Taking the leading sectors, above mentioned, the average ranking by sector is as follows: 1) Chemicals, 6.0 patents per firm; 2) Metallurgy, Electrical equipment, and Transportation equipment, 3.1; 3) Machinery, 2.9 patents per firm.


Table X shows leading sectors patents totals, averages of annual shares, standard deviation and coefficient of variability, for the INPI and the USPTO.


The general ranking has already been mentioned. The variability of sectors patenting activities shows that Chemicals have the higher values and Chemicals increased steadily their share during the period. Electrical equipment has also a high coefficient of variability. The sectors shares fluctuate slightly around similar values. Metallurgy presents the more stable pattern, with the lowest coefficient of variability.


Comparing INPI and USPTO data, two points are important.


First, the ranking of leading sectors is different. Machinery falls from the first to the fourth position. Metallurgy falls from the second to the fifth position and Chemicals rises from the fourth to the first position. Underlying these changes are the performances of large firms in these sectors: Petrobrás (Chemicals sector) keeps the lead in both Patent Offices (see Tables IV and V) while USIMINAS, CSN and COSIPA (Metallurgy) lead INPI patenting activities but disappear in the USPTO list.


Second, the stability of inter-sector distributions at INPI is higher than at USPTO, for all leading sectors. Comparing INPI and USPTO data in Table X, clearly the coefficients of variability are lower in the former than in the latter. The instability of USPTO data might be the effect of small samples.


Table XI shows the inter-sector distribution aggregated by sub-periods.


Machinery, the leading patenting sector, displays a declining trend. It begins the series with 309 patents out of 2179 (22.6%), and ends with 201 out of 1562 patents (12.9%). On the other hand, Chemicals begins with 3.9% and ends with 16.8%.


The relative shrinking of patenting activities of the Machinery sector corresponds to the steady decline of industrial investments in Brazil through the 1980s. At the end of the 1970s, investments were around 24% of GDP, while at the begging of the 1990s they had fallen to around 15% of GDP.


The “non-industrial” sector has an important share of Brazilian domestic patents. Sectors like telecommunications and building are included here, and they have innovative efforts and an important economic position in the Brazilian economy. A more detailed intra-sector evaluation would be useful here.

5.  DATA DESCRIPTION: WIPO CLASSIFICATION


This section describes the patent distribution according to WIPO classification.


Unlike other sections, there is an important limitation. The two data sets are different. USPTO data include the whole 1980-1995 period, while INPI data cover only the period 1989-1995.


WIPO international patent classification includes, initially, 8 sections and 21 subsections (WIPO, 1995). The analyses of this section deal mainly with the 21 WIPO subsections.


Table XII presents the leading WIPO subsections for the INPI and for the USPTO data (all subsections with an average share equal or greater than 5% are in the Table).


There are differences in the composition of the leading subsections and in their ranking. On the one hand, “Instruments” (G1) and “Building” (E1) are present at INPI leading subsections but are absent of USPTO ranking. On the other hand, “Engines or pumps” (F1), “Separating, mixing” (B1), and “Health and amusement” (A4), are absent of INPI ranking but included in USPTO leading list.


The remainder of this section uses WIPO classification to investigate at the firm level, the relationship between industrial sectors and WIPO subsections.

The task is to examine if the firms (according to their classification by sector) are patenting in subsections related to their core business. Table XIII shows the overlap between the two distributions.


Table XIII shows a general trend to firms from a given industrial sector patent around their main activity. For instance, industrial sector “Metallurgy” owns patents mainly from WIPO’s subsection “shaping”; firms classified in industrial sector “Chemicals” hold patents of the WIPO’s subsections “Chemistry”; “Electrical equipment” have “Electricity” patents and so on.


But, an interesting point indicated by Table XIII is the persistent presence of WIPO subsection “Instruments” in almost all leading patenting industrial sectors.
 Furthermore, as Table XII shows, “Instruments” (G1) is one of the leading subsections in INPI patenting (it has an average annual share of 8.7%). Nevertheless, it is not one of the “Machinery” sector leading WIPO subsections.


This point must be further evaluated. One conjecture to be further investigated suggests that Table XIII captures an important weakness of Brazilian NSI: at the firm level, the inter-sector technological division of labour is underdeveloped.


The starting point of this evaluation is the “technological division of labour” suggested by Pavitt’s taxonomy (1984). In this taxonomy, “Instruments” are produced by “specialised suppliers firms”. But, in the Brazilian case, as Table XIII shows, the activities of such sector are “internalised” by others sectors. Firms must assume tasks that would be more efficiently attributable to one specialised sector.
 The weakness of this specialised sector dwarfs the technological division of labour. The underdevelopment of the technological division of labour has an impact on the overall system’s performance.


However, against this conjecture Patel & Pavitt (1994) present evidences of the technological diversity of large firms. For OECD countries, large firms “are typically actives in more than one of the broad technological fields” (p. 538).


Further investigation should evaluate the degree of influence of these two factors in the data shown in Table XIII: underdevelopment of technological division of labour and the presence of “multi-technology firms”.

6.  R&D EXPENDITURES AND DOMESTIC PATENTS


This section examines the relationship between R&D expenditures and patenting activities.


1) Overall Picture


The data from the Brazilian Ministry of Science and Technology show the inter-institutional distribution of S&T resources.


Table XIV shows that 73.87% of S&T resources are allocated to government agencies, universities, and research institutes. There may be important statistical problems in these data, especially in relation to R&D resources of universities. But Table XIV provides a picture of a resource distribution that suggests a low commitment of firms to R&D activities.


2) IBGE Manufacturing Census


Table XV organises available data.


There are several limitations in the data presented in Table XV: R&D expenditures for 1985, high level of aggregation (IBGE’s major manufacturing groups), etc. But, the present scarcity of Brazilian science and technology (especially R&D) data narrows the possibilities of analyses.


However, these data give an overall figure of industrial R&D expenditures.


As discussed in the literature, sectors with high “propensity to patent” (like the Machinery) can have high levels of patenting, even if they do not invest many resources in formal R&D. In the Brazilian case, Machinery is the second patenting sector, in spite of being only the sixth R&D investor.


To introduce an investigation of the relationship between R&D and patents, for the Brazilian case, the statistical analysis below uses the standard double-log specification of a linear relationship between patenting activity (INPI data) and R&D expenditures.


The log patents regression shows a strong relationship between R&D expenditures and patenting activity (numbers in brackets are standard errors):

        LOG Patents = -2.64  +  0.60 (LOG P&D)

                                  [1.396]      [0.138]

       R2 = 0.51;  n = 20


The cross-manufacturing group elasticity of patenting activity regarding R&D expenditures is 0.60. In particular, the estimated elasticity is compatible with figures reported in the literature. For example, Bound et. al. (1984) mention an elasticity of 0.59 from a cross-sectional analysis of a sample of firms with non-zero patents and R&D.


3) Firms’ Ownership Structure


Table XVI provides information about the comparative performance of firms, according to their ownership structure.


Table XVI presents new data for the comparison discussed in Sections II and III. Foreign-owned firms expend less in R&D than state-owned firms, but patent more.


One explanation for these data could be the adaptive nature of foreign firms’ activities (Barre, 1996). Another explanation could be the more sophisticated innovations delivered by state-owned firms. As indicated by Table V, Petrobrás is the leading firm in the USPTO ranking.

7.  CONCLUDING REMARKS

This paper presented the database of Brazilian residents invention patents (from 1980 to 1995). Statistics were broadly described with the purpose of situating its contribution to the understanding of the Brazilian technological situation. The database offers contributions if taken as complementary to other more detailed analysis.

1)  Patent Statistics and Recent Phases of Brazilian Economy

During the period of 1980-1995, Brazilian economy experienced three distinct phases.

First phase: in 1980, the GNP grew at a rate of 9.1%. It is the last year of a period that opens with the approval of the II PND (Plano Nacional de Desenvolvimento: National Development Plan). The investments carried out over that period played an important role in defining the profile of the Brazilian industry (Castro & Souza, 1985). Since the database collects patents granted, it is necessary to consider a gap of three to five years between the innovative activity and the patent grant. Thus, a great deal of the innovative activities related to the II PND investments would be spotted by the patent statistics of the early 1980s.

Second Phase: from 1981 on, it is a period when external constraints are high and policies that were implemented to face these difficulties inhibit the continuity of industrial development as a result of intense inflationary dynamics and the continuous decrease of internal investments (Carneiro & Modiano, 1990). Though presenting ups and downs, the general picture of the 1980s is one of stagnation along with crisis of the economic model built up during the military regime.

Third phase: from 1990 on, the implementation of neo-liberal reforms is the centre of governmental policies. Trade liberalisation and privatisation programs constitute important structural reforms of Brazilian economy.

The database was unable to capture some of the characteristics of those phases. The reasons why are several: 1) in the early 1980s (First Phase), the statistics of patents granted suffer an impact from administrative measures which were adopted by the INPI, probably mixing up an increase in the number of patents that could be a consequence of the maturing of II PND investments with the INPI “special administrative procedures”; 2) the impact of the 1990s structural reforms (Third Phase) is hard to be captured for it is necessary to consider a three to five year gap between the innovative activity and the patent grant (data of patent applications are more agile and may already be signalling the impact).

Nevertheless, the stagnation of the 1980’s (Second Phase) is captured by the statistics of patents granted to residents. They show how the innovative activities measured by the patents met their lower values in 1985 and 1995. The patent inter-sector distribution shows a consequence of the systematic decrease of investments in the country: the decrease in the “Machinery” sector that falls from first to third place in the industrial sectors ranking.

2)  Evaluation of the Brazilian Innovation System

A broad evaluation of the innovation system in Brazil may be compiled from recent studies: Coutinho & Ferraz (1994), Schwartzman (1993), and Biato (1992) offer a detailed evaluation of the industrial structure, of the science and technology system as well as of the educational infrastructure of the country. A compilation of these rich studies may support the evaluation of the immaturity of the Brazilian innovation system (Albuquerque, 1996).

The database in its current shape presents contributions to detail this evaluation. Signs of the immature character of the Brazilian system have been presented throughout this chapter. This immature character might imply the existence of other aspects which are peculiar to more advanced systems.

2.a)  Signs of an Immature Innovation System

i - LARGE SHARE OF INDIVIDUALS IN PATENTING ACTIVITIES

This feature was found in Table I. The participation of individuals among residents in Brazil is significant if compared to the weight of individuals in patents granted by USPTO to residents and non-residents in the USA.

In order to explain this significant participation, three hypothesis have been presented: a) Penrose’s suggestion: sign of underdevelopment; b) the possibility that the individuals are small entrepreneurs; c) problems in defining what is private and what is public, as government financed research may have generated innovations which were registered under the researcher’s name.

The discussions carried out in this chapter were not conclusive as the possibility of a combination of the three hypothesis is high. In this case, as the first and third are indicators of low development, these data may be signalling an aspect of immaturity of the Brazilian innovation system.

ii - LITTLE FIRM INVOLVEMNT IN INNOVATIVE ACTIVITIES

This feature has been evaluated in sections II and III. It is identified by the small number of firms (private and government) that were granted patents. The literature (Cassiolato, 1992; Matesco, 1994) evaluates that firm involvement in R&D activity is small. As expected, firms that informed technological activity outnumber those that hold patents.

iii - LACK OF CONTINUITY IN PATENTING ACTIVITY

Between 1980 and 1995, 1,207 firms (62% of patent owner firms) were granted only one patent. Only 35 firms were granted at least one patent a year in the referred period.

These data must be collated with evaluations of the persistence of R&D investments. It could be an indicator of the character of these investments, which would be generating products which are non liable to patent due to its low technological content.

iv - LOW SOPHISTICATION OF INTER-FIRM TECHNOLOGICAL DIVISION

The data in Table XIII may be partially interpreted as signs of a low development of the technological labour division. The importance of capital goods patenting out of their specialities would suggest that. This conjecture is compatible with qualitative analysis presented in the literature.

According to the discussion carried out in Section V, on the other hand, the interpretation of the results presented in Table XIII may indicate the existence of multi-technology firms. In spite of this multiple character, signs of low sophistication of technological labour division can not be disregarded. Furthermore, an immature innovation system such as the Brazilian might include sectors with reasonably advanced technology among others that are backward: “islands of efficiency” are an indicator of the system’s unequal character.

v - DECLINING ROLE OF THE “MACHINERY” SECTOR

The absolute as well as relative decline in the number of patents of the machinery and equipment producing sector, as already mentioned, relates to the systematic decline of the productive investments in the country in the eighties.

The development in this sector is key for “catching up” processes. The decrease in the importance of innovation activity in this sector, measured through number of patents, is worrying.

vi - FOREIGN FIRMS TECHNOLOGICAL ACTIVITY

The private foreign capital firms have an important role in the innovation activity in the country (13.7% of the total between 1980 and 1995). The character of the innovations generated here nevertheless indicate the predominance of adaptive innovations: the relationship between R&D expenditures and filed patents (Table XV) as well as the differences between INPI and USPTO patents are the main clues for this conclusion.

This relationship would confirm conjectures carried out by Barre (1996), which suggest a kind of co-action between firms from countries with a “strong” innovation system and their subsidiaries in countries with “weak” systems. The behaviour evaluated through the data in this paper would fit this conjecture.

vii - DIFFERENCES BETWEEN INPI AND USPTO PATENTING

The differences between INPI and USPTO patenting are considerable. Differences have been found in terms of patent holder nature (Tables II and III), leading companies (Tables IV and V), industrial sectors (Table X) as well as OMPI subsections (Table XII).

The differences for distributing patents in each Office would be predominantly related to the local relevance of the patented innovations: some deserve a INPI patent but are not original enough for a USPTO patent. Patents filed at INPI express an innovative capacity that is important within Brazilian patterns. The steel industry, for example, gathers firms that hold a leading position at the INPI (Table IV), but that do not hold the same position at the USPTO. This sector’s dependence of the competitiveness of “low cost natural resources” (Coutinho & Ferraz, 1995, p.262) may explain their absence in the USPTO statistics.

2.b)  Common Elements With Mature Systems

Some elements of a mature innovation system are not identifiable through this database. For instance: up to 1996, the INPI did not file patents for food. This legislation specificity blocks the expression of the agro-industrial complex technological capability (Lemos, 1992) through patent data. It is interesting to note, however, that the database might provide an “indirect evidence” of the importance of this sector in the fact that Table XIII informs that the OMPI subsection that leads in the patenting of “machinery” is “Agriculture” (A1)

But other characteristics in common with countries that have mature systems could be pointed out in this paper.

i - NATIONAL (PRIVATE AND STATE) FIRMS AS LEADERS IN PATENTING

In spite of the role played by individuals, national companies (private and government) lead patenting. An assumption of a mature innovation system is the central role played by national firms in the innovative dynamics (with different degrees and types of co-action with multinational firms).

The weight of the firms differentiates the Brazilian situation from other immature systems: both in Mexico and India the participation of individuals as well as research institutions surpasses 50% of the total of patents filed in the 1980-1995 period.

ii - SIGNS OF MULTI-TECHNOLOGY FIRMS

The overlap of patent distribution according to industrial sectors and the OMPI subsections showed the results discussed in Section V. Some of the explanation of these results may be a consequence of the existence of multi-technology firms, a mature system characteristic. At least in the Petrobrás case, this situation seems possible as their patent statistics contribute to evaluate.

iii - “U” SHAPED DISTRIBUTION ACCORDING TO FIRM SIZE

When re-examining the relationship between size of the firm and innovative activities, Cohen & Klepper (1996) present the disproportionately high participation of small firms in the total of patents as a stylised fact (a proxy of innovations). This characteristic was found for the Brazilian case (INPI filed patents).

iv - R&D-PATENTS INTER-SECTORAL ELASTICITY

The regression presented in Section VI showed results that are compatible to those found in the United States. Possibly, the increase of R&D resources would generate an increase in the number of patents, similar to the one that would generate from equal increase in the American case.

The regression that was carried out is simple and limited but the result, when carefully evaluated, may indicate that the problem with the R&D-patents relationship found in the Brazilian case (Albuquerque & Macedo, 1996; Albuquerque, 1997) is explained mainly by the inter-institutional distribution of R&D resources: low involvement of the firms in general, of the private firms in particular. Therefore, a greater commitment of private firms with R&D expenditures might lead to a concomitantly improvement of the performance of the innovation system in Brazil.

TABLES

TABLE I

Domestic patents granted to Brazilian Residents by the INPI and by the USPTO; individuals X non-individuals; totals, averages, standard-deviations, and coefficients of variability (1980-1995).
YEAR
TOTAL
INDIV.
IND/TOT
NON-IND.
NI/TOT

INPI

TOTAL
8316
2954
0.355
5357
0.644

MIN
250
82
0.263
147
0.579

MAX
1298
508
0.417
791
0.737

AVER.
519.75
184.63
0.344
334.81
0.656

ST-DEV.
258.36
112.12
0.050
149.60
0.050

C.VAR.
0.497
0.607
0.147
0.447
0.077

USPTO

TOTAL
475
186
0.392
289
0.608

MIN
13
5
0.220
5
0.238

MAX
54
20
0.762
39
0.780

AVER.
29.688
11.625
0.427
18.063
0.573

ST-DEV.
13.237
4.045
0.144
10.940
0.144

C.VAR.
0.446
0.348
0.337
0.606
0.252

SOURCE: INPI, USPTO, author’s elaboration.

TABLE II

Domestic patents granted to Brazilian Residents by INPI; firms and institutions;

totals, averages, standard-deviations, and coefficients of variability (1980-1995)
YEAR
TOTAL
DOM
DOM/TO
FOR
FOR/TO
STA
STA/TO
RES
RES/TO
GOV
GOV/TO
OTH
OTH/TO

1980
254
103
0.406
40
0.157
1
0.004
3
0.012
0
0.000
0
0.000

1981             
922
390
0.423
111
0.120
31
0.034
9
0.010
0
0.000
1
0.001

1982
1298
564
0.435
158
0.122
47
0.036
18
0.014
1
0.001
2
0.002

1983                      
664
260
0.392
91
0.137
37
0.056
5
0.008
1
0.002
3
0.005

1984
574
233
0.406
59
0.103
52
0.091
19
0.033
3
0.005
1
0.002

1985
546
193
0.353
68
0.125
39
0.071
23
0.042
0
0.000
0
0.000

1986
431
155
0.360
58
0.135
42
0.097
11
0.026
2
0.005
1
0.002

1987
281
112
0.399
49
0.174
22
0.078
12
0.043
0
0.000
2
0.007

1988
460
167
0.363
69
0.150
41
0.089
19
0.041
1
0.002
3
0.007

1989
493
161
0.327
87
0.176
69
0.140
22
0.045
2
0.004
1
0.002

1990
479
173
0.361
65
0.136
68
0.142
21
0.044
5
0.010
1
0.002

1991
346
138
0.399
53
0.153
49
0.142
6
0.017
2
0.006
1
0.003

1992
250
87
0.348
33
0.132
33
0.132
13
0.052
1
0.004
1
0.004

1993
374
143
0.382
52
0.139
43
0.115
20
0.053
1
0.003
4
0.011

1994
418
178
0.426
65
0.156
43
0.103
19
0.045
3
0.007
0
0.000

1995
526
187
0.356
81
0.154
71
0.135
19
0.036
0
0.000
2
0.004

TOTAL
8316
3244
0.390
1139
0.137
688
0.083
239
0.029
22
0.003
23
0.003

MIN
250
87
0.327
33
0.103
1
0.004
3
0.008
0
0.000
0
0.000

MAX
1298
564
0.435
158
0.176
71
0.142
23
0.053
5
0.010
4
0.011

AVER.
520
203
0.383
71
0.142
43
0.092
15
0.033
1.4
0.003
1.4
0.003

ST-DEV.
258
116
0.031
29
0.019
17
0.042
6.3
0.015
1.4
0.003
1.1
0.003

C.VAR.
0.5
0.6
0.080
0.4
0.136
0.4
0.454
0.4
0.470
1.0
0.988
0.8
0.902

SOURCE: INPI, author’s elaboration.

TABLE III

Domestic patents granted to Brazilian Residents by USPTO; firms and institutions; totals, averages, standard-deviations, and coefficients of variability (1980-1995).

YEAR
TOT.
DOM
DOM/TO
FOR
FOR/TO
STA
STA/TO
RES
RES/TO












1980
21
2
0.095
0
0.000
3
0.143
0
0.000

1981
22
7
0.318
0
0.000
3
0.136
0
0.000

1982
17
7
0.412
1
0.059
0
0.000
0
0.000

1983
13
5
0.385
0
0.000
3
0.231
0
0.000

1984
16
7
0.438
1
0.063
2
0.125
0
0.000

1985
18
6
0.333
0
0.000
1
0.056
0
0.000

1986
21
6
0.286
1
0.048
1
0.048
0
0.000

1987
33
14
0.424
3
0.091
4
0.121
0
0.000

1988
24
12
0.500
1
0.042
2
0.083
0
0.000

1989
26
8
0.308
2
0.077
4
0.154
0
0.000

1990
30
16
0.533
1
0.033
4
0.133
0
0.000

1991
54
21
0.389
3
0.056
10
0.185
0
0.000

1992
32
14
0.438
1
0.031
9
0.281
0
0.000

1993
46
19
0.413
3
0.065
10
0.217
0
0.000

1994
52
18
0.346
5
0.096
10
0.192
0
0.000

1995
50
16
0.320
7
0.140
15
0.300
1
0.020












TOTAL
475
178
0.375
29
0.061
81
0.171
1
0.002












MIN
13
2
0.095
0
0
0
0
0
0

MAX
54
21
0.533
7
0.14
15
0.3
1
0.02

AVER.
30
11
0.371
1.8
0.050
5.1
0.150
0.01
0.001

ST-DEV.
13
5.6
0.098
1.9
0.039
4.19
0.080
0.24
0.005

C.VAR.
0.5
0.5
0.264
1.1
0.772
0.8
0.531
3.9
3.873












SOURCE: USPTO, author’s elaboration.

TABLE IV

Top 20 Brazilian Residents firms/institutions patenting in INPI: 1980-1995.

FIRM/INSTITUTION
PATENTS
OWNERSHIP STR.
IBGE SECTOR






PETROBRÁS
243
STA
Chemicals

USIMINAS
133 (31)
STA (DOM)
Metallurgy

SOUZA CRUZ
115
FOR
Prod. Tobacco

F. L. SMIDTH
66
FOR
Machinery

TELEBRÁS
56
STA
Services

MÁQU. AGRÍC. JACTO
50
DOM
Machinery

VALE DO RIO DOCE
50
STA
Mining

EMBRACO
48
DOM
Electrical Eq.

SINGER DO BRASIL
46
FOR
Machinery

CSN
44 (15)
STA(DOM)
Metallurgy

RHODIA
43
FOR
Chemicals

IPT-SP
43
RES
       -

COSIPA
43 (9)
STA(DOM)
Metallurgy

ARNO
33
DOM
Electrical Eq.

TELERJ
31
STA
Services

COOPERSUCAR
26
DOM
Food Products

SPERRY
25
DOM
Unidentified

EMBRAPA
25
RES
       -

OXIGÊNIO DO BRASIL
23
FOR
Chemicals

PIRELLI DO BRASIL
22
FOR
Rubber, El. Eq.






SOURCE: INPI, author’s elaboration.

OBS: USIMINAS, CSN and COSIPA have two ownership structures because they were privatised in the early 1990s.
TABLE V

Top 10 Brazilian residents firms/institutions patenting in USPTO: 1980-1995.
FIRM/INSTITUTION 
PATENTS
OWNERSHIP STR.
IBGE SECTOR






PETROBRÁS
75
STA
Chemicals

EMBRACO
33
DOM
Electrical Eq.

METAL LEVE
27
DOM
Transportation Eq.

ROMI S/A
10
DOM
Machinery

FORJAS TAURUS S/A
6
DOM
Metallurgy

METAGAL
6
DOM
Transportation Eq.

SANTAL EQUIPAMENTOS S/A
4
DOM
Machinery

A.V.M. AUTO EQUIPAMENTOS
4
DOM
Transportation Eq.

REMINGTON SIST.
3
DOM
Machinery

TERMOLAR S/A
3
DOM
Plastic Products

LORENZETTI - INEBRASA S/A
3
DOM
Electrical Eq.

ICOTRON S.A.
3
FOR
Electrical Eq.

TELEBRÁS
3
STA
Services

SOURCE: USPTO, author’s elaboration.

TABLE VI

Number of firms, according to patents granted by INPI (1980-1995).

INTERVAL
NUMBER OF FIRMS
TOTAL OF PATENTS





50 or more
7
713

15 - 49
29
718

5 - 14
149
1051

2 -  4
539
1384

1
1207
1207

SOURCE: INPI, author’s elaboration

OBS: 10 firms have zero patents, because they share a patent grant with another firm/institution.

TABLE VII

Distribution of 479 firms (and patents granted to them by the INPI), according to ownership structure and companies’ 1994 total sales (US$ millions) (1980-1995).

TOTAL SALES (US$ mil.)
NUMBER OF
FIRMS
PATENTS
GRANTED


TOT
DOM
FOR
STA
TOT
DOM
FOR
STA











> 800
31
6
9
16
839
83
151
605

600 - 800
4
1
3
0
49
2
47
0

400 - 600
14
7
2
5
77
22
5
50

200 - 400
41
19
17
5
265
191
60
14

< 200
389
272
109
8
1249
760
479
10

TOTAL
479
305
140
34
2479
1058
742
679











TOT. INPI
1941
1598
302
39
5073
3244
1139
688

SOURCE: INPI, BALANCO ANUAL 1995-1996; author’s elaboration.

TABLE VIII

Distribution of 53 firms (and patents granted to them by the USPTO), according to ownership structure and companies’ 1994 total sales (US$ millions) (1980-1995).

TOTAL SALES (US$ mil.)
NUMBER OF
FIRMS
PATENTS
GRANTED


TOT
DOM
FOR
STA
TOT
DOM
FOR
STA











> 800
4
0
1
3
82
0
2
80

600 - 800
2
0
2
0
2
0
2
0

400 - 600
2
1
0
1
2
1
0
2

200 - 400
9
6
3
0
67
63
4
0

< 200
36
28
8
0
65
53
12
0

TOTAL
53
35
14
4
218
117
20
81











TOT. USPTO
107
81
21
5
280
178
21
81

SOURCE: USPTO, BALANCO ANUAL 1995-1996; author’s elaboration.

TABLE IX

USPTO patents with non-Brazilian Assignees and with Brazilian inventor(s).
YEAR
USPTO NON-BRAZILIAN

ASSIGNEES WITH

BRAZILIAN  INVENTORS

(1) = (2) + (3)
PATENTS WITH

ONLY BRAZILIAN

INVENTOR(S)

(2)
BRAZILIAN

INVENTORS

AMONG OTHERS

(3)






1989
9
5
4

1990
16
7
9

1991
9
5
4

1992
9
2
7

1993
18
5
13

1994
10
3
7

1995
22
6
16

SOURCE: USPTO, author’s elaboration.

TABLE X

Average annual shares of patents issued to Brazilian residents, by the INPI, and by the USPTO, by Major Industrial Groups (IBGE) (1980-1995).
SECTOR
PATENTS
AVERAGE
ST-DEV
COEF. VAR

          INPI

12 Machinery
1004
0.190
0.052
0.274

11 Metallurgy
798
0.158
0.034
0.218

13 Electrical Eq.
517
0.108
0.047
0.433

20 Chemicals
477
0.106
0.062
0.583

98 Non-industrial
335
0.068
0.022
0.323

14 Transporting Eq.
261
0.052
0.016
0.313



          USPTO

20 Chemicals
84
0.274
0.144
0.525

13 Electrical Eq.
46
0.125
0.143
1.148

14 Transporting Eq.
44
0.158
0.146
0.921

12 Machinery
35
0.147
0.139
0.946

11 Metallurgy
21
0.098
0.110
1.118

SOURCE: INPI, USPTO, author’s elaboration.

TABLE XI

Patents granted by the INPI, sectoral distribution (according to IBGE’s major manufacturing groups), sub-period totals (1980-1995).

             SECTOR




CODE.
MANUFACTURING GROUP
1980-84
1985-89
1990-95

00
Mining
33
17
22

10
Non-metallic man.
66
32
23

11
Metallurgy
309
223
266

12
Machinery
493
310
201

13
Electrical equip.
155
128
234

14
Transport equip.
99
65
97

15
Lumber and wood products
23
7
8

16
Furniture
14
3
5

17
Paper and allied prod.
23
5
9

18
Rubber
17
9
12

19
Leather
1
0
5

20
Chemistry
84
130
263

21
Pharmaceutical products
19
2
6

22
Soap and cleaning products
17
2
1

23
Plastic products
35
38
37

24
Textile
23
11
5

25
Apparel and footwear
20
2
9

26
Food products
39
14
19

27
Beverage
2
1
0

28
Tobacco Products
77
17
22

29
Printing and publishing
8
6
11

30
Miscellaneous industries
45
8
18

98
Non-industrial activities
126
92
117

99
Not identified sectors
451
210
172

TOTAL

2179
1322
1562

SOURCE: INPI, author’s elaboration.

TABLE XII

Average annual shares of patents issued to Brazilian residents, by the INPI, and by the USPTO by WIPO’s classification (leading sub-sections) (1989-1995).

SUB-SECTION
PATENTS
AVERAGE
ST-DEV
COEF. VAR







INPI





B4 Transporting
360
0.128
0.019
0.147

F2 Engineering in gen.
255
0.092
0.010
0.106

H1 Electricity
255
0.091
0.025
0.277

C1 Chemistry
255
0.090
0.026
0.287

B2 Shaping
252
0.087
0.017
0.193

G1 Instruments
242
0.083
0.023
0.275

E1 Building
146
0.050
0.019
0.387







USPTO





B4 Transporting
53
0.127
0.098
0.772

B2 Shaping
48
0.094
0.073
0.769

F1 Engines or pumps
41
0.075
0.094
1.257

H1 Electricity
37
0.075
0.035
0.464

F2 Engineering in gen.
34
0.067
0.045
0.676

C1 Chemistry
33
0.074
0.054
0.733

B1 Separating, Mixing
33
0.071
0.053
0.746

A4 Health and Amusement
30
0.054
0.041
0.746

SOURCE: INPI, USPTO, author’s elaboration.

TABLE XIII

Leading patenting IBGE’s major manufacturing groups: patent distribution

according to leading WIPO subsections in each IBGE’s manufacturing group (1989-1995).

IBGE’s GROUP
WIPO SUBSECTION
SHARE OF LEADING WIPO

SUBSECTIONS WITHIN

IBGE’s GROUP





11 METALLURGY




B2 Shaping
22.62%


B4 Transporting
14.58%


G1 Instruments
12.20%

20 CHEMICALS




C1 Chemistry
32.76%


E2 Earth drilling
17.06%


G1 Instruments
9.90%

12 MACHINERY




A1 Agriculture
15.13%


F2 Engineering in gen.
12.17%


B2 Shaping
11.07%

13 ELECTRICAL EQUIP.




H1 Electricity
39.61%


F1 Engines or pumps
12.54%


G1 Instruments
11.37%

98 SERVICES




H1 Electricity
20.61%


G1 Instruments
15.27%


C1 Chemistry
14.50%

14 TRANSPORTING EQUIP.




B4 Transporting
28.70%


F2 Engineering in gen.
25.93%


F1 Engines or pumps
14.81%

SOURCE: INPI, author’s elaboration.

TABLE XIV

S&T expenditures (1994) and the patents granted (1995), by source of funding.

SOURCE OF FUNDING
S&T EXPENDITURES
PATENTS


US millions
%
Total
%







Government





(GOV, RES)
2,845
73.87
19
5.31

Public Enterprises





(STA)
308
8.00
71
19.83

Private Enterprises





(DOM, FOR)
698
18.13
268
74.86

TOTAL
3,851
100.00
358
100.00

SOURCE: MCT (1996), INPI, author’s elaboration.

TABLE XV

R&D expenditures (1985) and patents granted by the INPI and by the USPTO (1987-1995), according to IBGE’s major manufacturing groups.

MANUFACTURING GROUP
R&D (1985)
PATENTS (1987-95)


(Cr$ millions)
INPI
USPTO






00 Mining
251,000
28
2

10 Non-metallic man.
35,000
37
2

11 Metallurgy
270,000
398
14

12 Machinery
79,000
386
22

13 Electrical equip.
330,000
312
44

14 Transportation equip.
288,000
134
32

15 Lumber and wood products
14,000
9
1

16 Furniture
1,000
8
0

17 Paper and allied products
9,000
11
0

18 Rubber
1,000
16
1

19 Leather
0
5
0

20 Chemicals
467,000
345
71

21 Pharmaceutical products
23,000
7
0

22 Soap and cleaning products
7,000
2
0

23 Plastic products
3,000
63
4

24 Textile products
0
15
1

25 Apparel and footwear
7,000
11
2

26 Food products
37,000
26
1

27 Beverage
3,000
1
0

28 Tobacco products
14,000
33
0

29 Printing and publishing
1,000
12
2

30 Miscellaneous industries
22,000
22
5

SOURCE: IBGE, INPI, author’s elaboration.

TABLE XVI

Firms’ R&D expenditures (1994) and patents granted by INPI (1995), according to ownership structure.

OWNERSHIP

STRUCTURE
R&D EXPEND.
PATENTS


FIRMS
US$ millions
%
FIRMS
TOTAL
%









DOM
389
233.44
46.13
123
187
55.16

FOR
56
60.63
11.99
48
81
23.90

STA
16
211.94
41.88
7
71
20.94

TOTAL
461
506.01
100.00
178
339
100.00

SOURCE: ANPEI (1996), INPI, author’s elaboration.
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� INPI has not, so far, organised all its data into electronically available files. Therefore, the data here presented were gathered through two different ways. Only the data from 1989 to 1995 were electronically provided by INPI (by a computer diskette). The data from 1980 to 1988 were gathered from INPI’s weekly official publication, Revista da Propriedade Industrial, first photocopied and then typed to computer records (this information is relevant, given the possible existence of missing data during the transcription process). USPTO data were gathered through its Internet site.


� Given international conventions on patent laws, and especially after the recent GATT’s Uruguay Round, there is a reasonable level of harmonisation between American and Brazilian patent laws. The patent requirements are comparable. The main difference between the two patent laws concerned patents for medicines and foods: they were not granted by the Brazilian patent office. Patent law reform in 1996 changed this.


� Scherer & Ross (1990) present data about the share of all US patents issued to individual inventors: “91 percent in 1901, 72 percent in 1921, 42 percent in 1940, 25 percent during the 1960s, and 18.5 percent during the early 1980s” (p. 622).


� Rajeswari (1996) counts a patent of a multinational subsidiary as foreign. It is not clear whether Aboites (1996) counts it as a foreign patent or as a resident patent.





� Individuals have an average share of 0.344, ranking only after DOM (domestic capital firms).


� Largely, the sample selection procedures here were inspired in Patel & Pavitt (1990). Large firms there selected were listed in 1988 Fortune’s 500. With this selection, they investigated the patents granted to them in the period 1981-1986.


� Examples: a) USPTO patent number 4,911,116 (March 1990): the assignee is Robert Bosch GmbH (Stuttgart, Germany); the inventors (two) are from Sao Paulo (Brazil); b) USPTO patent number 5,312,386 (May, 1994): the assignee is Johnson & Johnson (New Brunswick, NJ, USA); the inventors (two) are from Brazil.


� For example, the USPTO patent number 5,272,373 (December 1993), which assignee is IBM Corporation (Armonk, NY, USA): this patent has three inventors, respectively from Germany, Brazil, and USA.





� For example, the USPTO patent number 5,030,362 (July 1991), which assignee is Exxon Chemical Patents Inc. (Linden, NJ, USA): there are three inventors from Brazil and one from USA.





� IBGE produced in 1985 three Censuses: industry, services and agriculture.





� Further investigation, analysing firm size distribution according to industrial sector would be useful.


� If the data of Table XIII is expanded a little more, “Instruments” will appear also in the industrial sector “Transportation equipment”: it is the fourth WIPO subsection, with 5.5% of the sectoral patents.





� A first look at the WIPO subsection distribution of Petrobrás’ patents (in the INPI, period 1989-1995), supports this argument. Although it is a firm of the Chemicals industrial sector, “instruments” (G1) is the third subsection in its ranking (representing 15.3% of Petrobrás’ patents).


� This statistical test only updates an exercise done in an earlier paper (Albuquerque & Macedo, 1996). The main differences between the two tests are: 1) the output represented by patents is extended here, including 1987-1995 data, instead of 1990-1995; 2) the IBGE sector 30 (miscellaneous) is introduced in the regression data, as the patenting firms are now better classified. But, the results are similar.
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