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ABSTRACT

The present study sought to evaluate the influehcempany size on the management of
external sources of technological information. Vdaducted an empirical survey of
innovative Brazilian companies in the industriattee. Analysis of management and
performance characteristics found significant défeces between large companies and
smaller organizations, particularly regarding mamagnt structure, technology access
opportunities, external sources of technology imi@tion, and performance indicators. Our
analyses highlight cooperation and external ratatigps as ways to maximize innovative

activity, regardless of company size.
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1INTRODUCTION

This study aims to understand the process whenrdieyral sources of technological
information are managed and understand innovagvi®pnance, focusing on practices
adopted by companies according to their size, ageki construct a theoretical and practical
reference framework for the development of a snatade technological innovation process.

Managing modes of access to technology, sourcescbhological information, and
the interfaces between partners for innovation @sgp increases corporate opportunities and
performance. Companies are stepping up their uadiances with external sources of
information for innovation purposes, but an expllmanagement strategy is still lacking
(Linder, Jarvenpaa, & Davenport, 2003). Severahoizational researchers have sought to

ascertain the influence of company size on inngeadctivity (Greve, 2008). Internally, large



organizations feature more elaborate and profeaksiructures, less bureaucratic decision-
making, and less flexibility towards change (Ch&ijambrick, 1995). Externally, these
organizations have greater market power and gradteence on the spread of innovation
(Boone, Carrol, & Witteloostuijn, 2004).

Our survey was conducted in Brazilian companigbénindustrial sector with
innovative characteristics. Analysis of the praesi@adopted by these companies, as well as of
the influence of their size throughout the techgaal innovation process, is a strategic
theme for competitiveness in a globalized marketuAderstanding of the behavior of larger
and smaller companies towards their managementIsmadd innovative performance allows

the development of strategies to encourage compaiaion.

2MANAGEMENT OF TECHNOLOGICAL INFORMATION FOR INNOVATION

Exploitation of technology may occur in basicallyotways. Internal exploitation
occurs when the company obtains technology froravits products, processes, and
operations. The other form occurs when the compétgins technology by external means.
A core problem in optimizing the return on techgpdal investment is that many companies
approach the analysis and implementation of tecyyoéxploitation from a restricted,
inward-looking standpoint. Few companies have atefjic view of external exploitation,
examining when and how to sell technology to otleersooperate with others to exploit
technology (Ford, & Saren, 1996).

Only very few companies are able to construct capabilities without importing
knowledge from beyond its bounds, but externallsosbed success is as important as
intramural activities and no more difficult. Theildlp of a company to recognize the value of

new, external innovation, assimilate it, and appfgr commercial purposes is critical to its



innovative capacity. Companies differ considerabliheir ability to develop external
knowledge, that is, to identify, access, and asatmknowledge from external sources of
information (Leonard-Barton, 1995). The benefitkdwledge depend not only on the
competence of identifying and relating with a seunt technology, but also (in fact, mostly)
on the receiving company’s capacity to absorb it.

If current trends are an indication, the use oéexdl sources of technological
information will grow substantially over the nexi years. Organizations are increasingly
shifting their innovation focus to the use of ert@rinformation sources, such as consumers,
other companies, business partners, and universitidustries seek to increase the
participation of external sources in their innovatactivity by means of venture capital,
alliances, or technology acquisition. A strategytfie management of information sources for
innovation purposes not only helps the organizadiecide on a combination of internal and
external sources, but also leverages current irtrayva=ew companies have a formal strategy
for the management of information sources, seekinganage the various available sources
in an integrated manner and thus obtain supersmtse(Linder, Jarvenpaa, & Davenport,
2003).

A company’s capacity to expand its knowledge thiotige use of external sources of
information derives from the combination of seveedtionships, which may be formal or
informal. These relationships involve other compancollaboration between companies,
diffusion of technology between companies, anditeorking capacities of R&D workers,
who build individual relationships with scientistsd engineers in other companies and
organizations. The specific focus of innovationrfdun most companies has more to do with
individual responsibility than with a corporate plaer se. Few companies have a clear
corporate focus of innovation, and these rarelyetavinnovation model as their goal. The

main advantages of using external sources of téafival information include the creation



of new opportunities, faster and more effectivailtss decreased innovation costs, easier
priority setting, and encouragement of in-housewation (Beltramo, Mason, & Paul, 2004).

Chatterji (1996) devised a conceptual model of rgartpexternal sources of
technological information, which are increasingtypiortant for expanding the innovative
capacity of a company. Each organization must dgvahd use a set of management
practices that meet its specific interests. Basethe results of his research on the theme,
Chatterji compiled a list of good industrial praets available to companies interested in
starting to use external technology sources orredipg the effects of their existing use. The
management of external sources of technologicatimfition must be carried out as part of an
integrated management plan through the effortatefmal or external sources. Successful use
of external information sources requires a cargfplinned approach to managing an
increasingly important business practice; goodtares are emerging from the R&D
community. Companies interested in starting toaxgernal sources of information or
expanding their use of such sources must empleyaal practices that broaden their
innovative capacity.

The use of external sources of technological infdrom entails a few subtle (and
problematic) limitations, including culture, rhythmformation flow, and work processes.
Adopting a strategy for the management of innovaitndormation sources entails devising a
model of innovation management distinct from thdd@ed by most companies. With the use
of such a strategy, marketing specialization andagament of innovation channels should
be more relevant to the success of innovation @indarvenpaa, & Davenport, 2003).
Management of the innovation process must aim ptuca more added value than internal
development. Performance measurement is essaél,if conducted imperfectly. There are
many ways to assess information sources for inmmvaand companies must unite them by

means of effective channels.



3 THE INFLUENCE OF COMPANY SIZE ON INNOVATIVE BEHAVIOR

According to the theory of the firm, organizationaicision-making is based on a
multitude of factors, which are the result of imi@rbargaining and aspirations that determine
corporate action. This goal is the aspiration l[deeimeasurement of organizational
performance (Greve, 2008).

The dominant managerial line of thought is basetherbelief that company size
affects corporate efficiency and legitimacy. Thérdgon of a company’s size influences its
corporate strategy. Organizations respond to dsecelw performance with strategic and
operational changes, including new market entrguesition of external resources, and
fostering R&D and innovation capacity (Greve, 2008)

Several studies have analyzed the relationshipdstwompany size and innovative
performance. To some scholars, larger companiesmare innovative. Some economists
maintain that, in a perfect competition settingsin companies would have greater incentives
for innovation. Finally, to others, large and sntalinpanies would each have their
advantages and disadvantages to the innovatioegsddMacedo, & Albuquerque, 1999).

Regardless of company size, the perspective oblestang an external relationship
with other organizations has significant implicasdor corporate performance. Zaheer and
Bell (2005) conducted a study seeking to identihetiher companies with a superior network
structure are more skilled at exploring their intdrcapacities to improve performance.
Results showethat a company’s innovative capacity and networlcstire improve
performance. Although innovative capacity doesdiactly improve performance,

innovative companies with a network structure deehsuperior performance.



To McEvily and Zaheer (1999), studies often consitle effects of networks,
particularly their partners or structure, on pearfiance. The value of the company derives
from its connections and contacts, and is a funatioresearch controlled by these contacts,
of the company’s ability to explore such reseaartd of the bonds built by partnerships.

Organizations vary in their capacity to developdenstand, or use innovation and
knowledge. The key factor of improvement in a comyaability to use and benefit from
externally acquired knowledge is its absorptionacly, which is frequently reflected by
innovative capacity and ability to explore new kiedge (Cohen, & Levinthal, 1990).
Internal communication and cultural factors areitaithl influences on innovative capacity
(Chandy, & Tellis, 1998).

In order to explain a company’s performance, onstronansider its innovative
capacity. While the networking structure of the pamy influences performance in the
context of knowledge use and transfer, its effetdy be made contingent upon the
company’s focus and change in its capacities. Hhgevof a superior network structure lies in
the capacity of the company to exploit knowledgwaoted by means of its connections. By
jointly examining the company’s focus, its changesapacity, and their joint effects on the
value of the network structure, one may understhadactors that affect access to the
exploitation of knowledge obtained through the camps network to influence company
performance. The maintenance of partnerships @eabee ideas for innovation, which may
be used in the company’s own operations to intredaoovel, innovative products and
services that will improve performance (Zaheer, &IB2005).

A study by Cohen and Levinthal (1990) concluded #eorption capacity is critical
to a company’s innovation capacity. Absorption ciyacan be defined as the company’s
ability to recognize the value of new and externfdrmation, assimilate them, and apply

them for commercial purposes. Companies with higgogption capacity tend to be proactive



and skilled at taking and using opportunities; cames with low absorption capacity tend to
be more reactive (Darso, 2001).

According to Costa and Cunha (2001), technologiaphbility may be measured by
several indicators, all of which concern infrastue, the training and capability of R&D
human resources, external sources of technologyisiign, and results obtained. In their
study of companies in the metallurgy, mechanicd,elactronics sectors, the authors
identified industrial automation, technology genieracapacity, number of R&D employees,
importance assigned to the R&D function, and pdeggnof annual earnings invested in
R&D as the main indicators.

One of the main obstacles to the analysis of infiee@&orporate behavior concerns
the availability of data. To Sbragia, Andreassi &ndglianskas (1998), the indicators
presented by several countries are quite inci@adtlimited. Several international
institutions have made efforts to create and deforamon indicators.

The concepts and indicators listed above show\begreater importance of creating
mechanisms to evaluate innovative activity as anm@é ensuring corporate development and
competitiveness.

Analyzing the behavior of companies according tartkize, their innovative activity,
and their performance allows the identificatiorspécificities inherent to each type of
organization. Identification of these singularitfgsints to the need to create and use
indicators that are adequate to the company’styealnd that will maximize its innovative

capacity and its performance.



4METHODS

This quantitative study was conducted by meanssoireey. According to Babbie
(1999), surveys are conducted to obtain descrigti@gEments on a population. We
administered a data collection instrument to sé\Bxazilian companies in the industrial
sector, seeking to identify corporate behavior t@isahe management of external sources of
technological information and innovative performanaccording to company size, among

sample participants.

4.1 Conceptual model

Based on the study objectives, on the conceptsrémignation obtained from our
theoretical foundations, and on knowledge acquiliethg the exploratory stage of our
research, we devised a basic conceptual modehéostidy, comprising a set of variables
related to the management of external sourcexbhtdogical information and to innovative

performance. The model is illustrated in Figure 1.



FIGURE 1

Conceptual model of the study
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4.2 Data collection and analysis procedures

The study universe comprised Brazilian companidgbenndustrial sector featuring
innovative characteristics and evidence of emphasisinovative activity. This choice of
sample was informed by the fact that it is in soempanies that practices for the
management of external sources of technology irdtion occur most effectively. The
survey sample was drawn from the member datab&sks blational Association for
Research, Development and Engineering of Innov&w@paniesAssociacdo Nacional de
Pesquisa, Desenvolvimento e Engenharia das Emphesaadoras ANPEI) and the
Technological Management PrograRrdgrama de Gestao TecnologidGT) of the

Fundacdao Instituto de Administracéo.
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The questionnaire was geared at heads of technalirggtors, or CEOs of ANPEI
and PGT member companies. Questionnaires werdgamhail, or retrieved from a website.
Considering our sample, we obtained a high respaiseout of 191 companies, 72
questionnaires were received, for a response fatpproximately 38%. Data were processed
with the aid of Microsoft Excel and the SPSS sofeyaackage. To assess the validity of the
assumptions that guided this study, we performehtiative, descriptive, univariate
analyses, based on the frequency observed foraeecponent variable and indicator of the

theoretical model we devised.

SANALYSISOF RESULTS

The influence of environmental characteristicstmnrocess whereby external
sources of technological information are managesl agsessed by means of a descriptive
analysis of company profiles and indicators foreépendent and dependent variables,
according to company size.

To assess the influence of company size on the geament of external sources of
technological information, companies were categurinto two subsamples: larger
companies and smaller companies. We then condaatdgises of the independent and
dependent variables in each group of companiekirget identify differences and
similarities between small and large companies.

The criteria used in creating categories for tleholiomous variable was based on
number of employees, according to the classificagimployed by the Brazilian Institute of
Geography and Statistics (IBGE), which considersganies with 500 or more employees as
“large”. Using this classification, companies wdreided into two groups, as shown in Table

1 below.
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TABLE 1

Company size

Company size N %
Small (499 employees or less) 25 34.7
Large (more than 499 employees) a7 65.3
Total 72 100

We processed the survey data, beginning with theacteristics that make up the

profile of each company in the sample. We thengmethe values of the variables related to

management of external sources of information Aedsalues of the component variables of

innovative performance, according to company size.

5.1 Company profile

Table 2 shows the predominant profile of samplegames according to size.

TABLE 2

Profile of sample companies, accordingto size

Indicator

Small Company

L arge Company

Sector

Instruments, Optics and Automatio
Chemistry, Rubber and Plastics

nElectronics and Telecom, Auto/Auto
parts, and Machinery and Equipment]

Number of employees 100 to 499 employees >2000@ympb
Gross operating income <R$ 150.000.000 >R$ 1.000000

Controlling interest

Domestic

Domestic (49%) amdeign (45%)

Participation of foreign
capital

No foreign capital

>50% (Europe, Asia, U.S.)

Export participation towardg
gross operating income

Most companies of this size do not
export (up to 10%)

Up to 50%

Type of innovation

Product and process innovation

rodBct and process innovation

Main responsibility for
innovative activity

Company itself

Company, in cooperation with other
companies and/or research institution
or universities

Main function (area) in
charge of managing

innovative activity

R&D department

R&D department

S

Most studied companies operated in highly technoddky sophisticated sectors. The

main differences observed between the two grougade the participation of foreign capital
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and the existence of export activity, both of whadttur predominantly in large companies.
Cooperation with other companies, research ingiitat and universities for innovation
purposes is also mostly found in large companiesie@lly speaking, the profiles of both
groups of companies are adequate for identificaticthe characteristics defined as the

purpose of this study.

5.2 Management of external sources of technological information

We assessed the management of external souraashoblogical information by
evaluating the intensity with which several pragsithat characterize corporate behavior,
according to company size, were adopted. Thesactgaistics concerned: the types of means
of access to technology; the types of sourcesobint@logical information; the criteria that
guide the choice of external sources of technolgidormation; the factors that hamper the
process by which external sources of technologndatmation are contracted; the company’s
relationship with its partners in project managetnand the benefits of the partnership or

collaboration in innovative activities.

5.2.1 Identification of means of accessto technology and sour ces of technological

information

Companies’ access to technology, according to sias,analyzed through modes of

access and the types of sources of technologymaon. Data obtained are shown in Tables

3 and 4 below.
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TABLE 3

M odes of accessto technology, according to size

Frequency (%) of occurrences of theintensity of use of the access mode

M odes of access Smaller companies Larger companies

VL L M H VH | VL L M H VH | Total
Buying on specifications 8.7 13.0 348 26,1 17449 7|79 10.5| 18.4| 28.9 100
Subcontracting 29.4 5.9 294 2914 5.9 29.7 24.3 7298.1 8.1 100
Licensing 43.8| 6.3 125 25,0 1256 394 121 30.3.1126.1 100
Partnership w/ other cos. 158 - 316 31,6 201.1 022195| 24.4| 244 9.8 100
Partnership w/ competitof 61.5 385 - - - 59.4 31R4 - - 100
Partnership w/ suppliers 5.6 5.6 389 389 11.1 7.®3.3| 23.3| 32.6/ 14. 100
Venture capital 81.8| 9.1 - — 9.1 65/0 25.0 10.0 - — 100
Strategic alliance 31.3 6.3 37p 3113 188 30.0 33320.0 | 10.0| 6.7 100
Joint venture 58.3] 16.1 8.3] - 167 565 174 1B.8B.01 - 100
Cooperation networks 176 176 294 11,8 235 351F¥.6| 235| 14.7| 8.8 100
Acquisition of other cos. 455 9.1 18p 27,3 - 34.28.6 | 31.4| 2.9 2.9 100
Acquisition of licenses 471 294 5.9 - 17/6 53.15.02| 18.8 | — 3.1 100
Acquisition of patents 615 231 154 - — 444 37.048 | — 3.7 100
Risk capital 63.6| 9.1 9.1 9,1 9.1 625 20.8 1252 4| - 100
Universities 14.3| - 28.4 42,9 148 11{1 133 31.26.7 | 17.8| 100
Consultancy outsourcing 23.8 19/0 238 333 - 181B.2 | 29.5| 27.3| 6.8 100
R&D subcontracting 43.8 6.3 18.8 188 125 31.3 921219 | 18.8| 6.3 100
Interest forums 353 176 118 353 - 15.8 289 72B323.7| 7.9 100
Consortia 714 143 7.1 7,1 355 22.6 258 1p.92 3 100

* VL = very low; L = low; M = medium; H = high; VH: very high.

Comparison of smaller and larger companies basedeodata in Table 3 shows that
corporate behaviors towards access to technolagyeay similar in both groups. Universities
are the most frequently used means of accesshindbagy, and constitute an important
source of technology generation. Partnerships atiiler companies and with suppliers are
also used quite often. Furthermore, buying on s$igations stood out, due to the possibility
of making the technology comply with previouslyadsished standards. Larger companies
also hire external consultants. The high cost ofgughis mode of access to technology makes
its adoption unfeasible for smaller organizatidéstablishing partnerships with competitors
as a means of access to technology is poorly reddrg small and large companies alike,
reflecting traits of the dominant corporate culfwich sees no advantage in collaborative
activity. Investing and purchasing technology awein current practice either, as little

importance is afforded to venture capital and dagital, joint ventures, and patent and
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license acquisition. This could be indicative dhek of knowledge on the use of such modes
of access. Another explanation could be the riskkdifficulties — cultural, legal,
bureaucratic, and financial — involved in usingnthe

Data in Table 4 allow comparison of large and smmathpany behaviors towards the

types of use of technological information sources.

TABLE 4

Types of sources of technological information

Frequency (%) of occurrences of the intensity of use of the source
Sour ces of information Smaller Companies Larger Companies
VL | L M H VH |VL |L M H VH | Total

R&D department — 8.7 13.0 261 5212 44 89 4/4 22260.0| 100
Other departments 4.8 9.5 9.5 66.7 9.p 6]5 22 373®.1| 15.2| 100
Suppliers 9.5 9.5 9.5 52.4 190 4.1 139 227 401%.9 | 100
Fairs and exhibits 40| 80| 32p 44j0 12.0 43 1525.1 | 34.8| 19.6/ 100
Universities/higher ed. 13.0 8.7 26,1 348 174 4|317.4| 21.7| 34.8] 21.1 100
Adoption of standards 22.1 45 2217 409 9.1 10.0/..51 20.0 | 32.5| 20.0 100
Sci/tech literature 40| 240 24p 320 16.0 65 910304 | 28.3| 23.9 100
Clients 4.2 8.3 25.0 33.3 29.p 7.4 27.9 209 2¢y®3.3 | 100
Networking 18.2] 9.1 31.8 22.7 18p 11} 18.6 20.90.23 18.6| 100
Research institutions 19.0 1900 190 23.8 19.0 6.28.9| 13.3| 26.7] 244 100
Visit to other cos./lcnsr.| 421 105 368 105 —| .01414.0| 37.2] 20.9 14.0 100

Sci./trade conferences 1255 125 33.3 29.2 125 6.11.1| 28.9| 26.7| 26.17 100

Scientific/trade assns. 22y 31|]8 227 227 - 45272295 | 27.3] 159 100
Online databases 21y 13)j0 304 174 14 93 226.6 | 25.6| 14.0/ 100
Consumers 250 150 20p 200 2Q0.0 189 243 29.0.8 116.2| 100
Visit to other group cos| 38.% 7.7 308 - 23.1 512.20.0| 17.5| 25.00 25.0 100
External. contracting 19.0 38.1 286 143 - 24.4 636244 | 9.8 4.9 100
External. consultants 18.2 227 3118 22.7 4)5 9.1643 29.5| 13.6] 114 100
Competitors 19.00 33.3 23.8 190 4.4 5.0 325 20.6.03 75 100
Testing/cert. institutes 12% 250 25|0 292 8/3 0 5 325]| 30.0] 20.00 125 100
Practice community 38.5 46.2 7.7 - 7.7 36.7 48.3.0106.7 3.3 100
Other cos. in group 7.7 308 154 308 154 16.2.04718.9 | 21.6| 16.2] 100
Other companies’ R&D| 35.0 30.0 15,0 150 5.0 37.84.32 27.0| 10.8] - 100
Training centers 38.] 28.6 190 143 - 31.7 34.1.4247.3 2.4 100
Outsourcing/subcontr. 471 41p 1118 - — 30.8 203W.8 | 7.7 10.3| 100
Community networks 46.2 46.2 — - 7.1 46.7 40.0 1083 - 100
Licns./pat. acquisition 3785 25.0 188 125 6.3 334.28.6| 14.3| 17.1] 5.7 100
Lead users 385 30.8 - 1544 154 46.2 14 19.24 18.8 100

The main sources of technological information eretbby companies are similar,
regardless of company size. The main internal gsuo€ information are R&D departments

and other company departments. Notable externatesare: suppliers; fairs and exhibits;
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universities and other centers for higher educatio® adoption of technological, health,
safety, and environmental standards; and the teahaind scientific literature. These results
corroborate the conclusions of several researahieoshave stated that companies’ main
sources of technological information are primanitiernal in origin. Porto, Prado and Plonski
(2003) corroborate this argument, concluding inrtsieidies that internal sources of
technological information are those most used azlan companies. External relationship
sources, which are used with medium intensity udel visits to other companies in the
group, other organizations, or licensors; partitgeain scientific conferences, and
membership in scientific bodies and trade assatiationline databases; and consumers.
These results converge with the conclusions ofrigland Fleury (1997), by showing that the
literature and technical visits are among the farsihsources of information used by Brazilian
companies. The use of clients as a source of irdbom is found predominantly in smaller
companies. The greater structural agility of smallganizations, as well as their proximity to
clients, makes adoption of this source of informratnore effective in such organizations.
Larger companies were also found to use networkaggarch institutions, visits to other
companies and licensors, and scientific and tradéecences as sources of information. The
superior administrative and financial structuréaofer companies more effectively favors the
use of relationship opportunities and participaiiothe external community. Companies in
general afford little importance to technology oia from outsourcers. These results
confirm the argument noted in the prior researadstjan — that companies have little
experience in the acquisition of technology frooetising and patents due to the difficulties
and risks inherent to such practices. Lead usef€ammunity networks are quite specific
sources and are still poorly known and experimentiéial by companies. Joint analysis of
modes of access to technology and sources of irfttomemployed broadly confirm a trend

towards greater use of internal sources, regardiessmpany size.
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5.2.2 Deciding on whether to use external sour ces of technological information

Aspects concerning the decision on whether to xEreal sources of technological
information among sample companies were verifiedhleyans of an analysis of the criteria

that guide selection of external sources of teabgiohl information, as shown in Table 5.

TABLE 5

Criteriathat guide the choice of external sources of technological information

Frequency (%) of occurrences of the intensity of use of the criterion
Criteria Smaller Companies Larger Companies

VL | L M H VH |VL |L M H VH | Total
Expertise — - 4.5 50.0 455 - - 4.7 32.6 62.8 100
Reputation/image 12§ 4.2 167 500 168.7 - 213 1488.1 | 25.6| 100
Performance — — 333 37p 2912 - 23 136 5.3 3180
Cost 4.0 8.0 | 32.0 440 120 - 45 409 43.2 11.40 10
Time 13.0| 8.7 26.1 438 87 24 44 333 476 1110
Risk 136 9.1 | 40.9] 318 45 23 91 364 432 91001
Opportunity — 4.2 29.20 417 250 2.3 47 37.2 37.28.6 | 100
Service flexibility 4.2 16.7| 33.3 292 16/ 24 (@09.38.1| 31.0] 95 100
Location 23.8| 95| 476 143 4.8 17]11 439 268 94 100

Expertise is the main criterion that influencescheice of external sources of
technological information, confirming the strategigportance of knowledge and
specialization in generating product and procefigeviar innovative companies.
Reputation/image and performance also influenceseemaking. The credibility of the
information source brings safety to the legal aspewolved, and performance assessment
ensures that contracts and partnerships will betaiaed or discontinued. Strategic aspects,
such as cost and time, also determine the seleatiarcertain type of source of technological
information. The opportunity to access and obtafarmation is also considered, stressing the
importance of having an efficient networking sturetand adopting technological
surveillance instruments seeking to detect anducasuch opportunities. Larger companies

are also concerned with risk and service flexyilets the establishment of partnerships with
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specialized external sources entails major investspevhich makes risk assessment a key
ingredient. In smaller companies, decision-maklitile influenced by risk and flexibility
matters, which may be justified by less access dppibies and the lower volume of
resources involved. Location is also not highlyueal by companies, which leads us to
suppose that organizations tend to value expeatideother aspects independently —
regardless of where the source of information¢ated. The main criteria adopted by
companies are strategic in origin. To Leonard-Bafi®95), the main aspects that drive the
technology acquisition process are access to téotical potential, assessment of the
source’s expertise, and company location. Our tesolrroborate this assessment of the
importance of source expertise, a widely usedrooite but diverge on the matter of location,
which is little used by companies as such. Duéédr structural specificities, larger

companies consider a larger number of criteriaetarportant.

5.2.2 Organization for the management of external sources of technological information

Table 6 summarizes the behavior of companies, doapto size, regarding aspects
that influence the process by which external saiofe¢echnological information are
contracted.

TABLE 6

Aspectsinfluencing the contracting of external sources of technological information

5 - - . -
Aspectsinfluencing the Frequency (%) of occurrences of the intensity of the influencing aspect

: Smaller Companies Larger Companies
contractingprocess  'yL TL _ [M_|H [VH VL JL [M |H [VH | Total
Coordination issues 8.7 - 17/4 609 13.0 11.9 38%.3| 26.2| 9.5 100
Lack of specialized staff 43| 8.7 130 52.2 21.7 .01p22.5| 17.5| 30.0 20.0 100
Excessive bureaucracy 8.3 42 16.7 250 458 7.0.6 180.2| 30.2| 14.0 100
Copyright, trademark, pats| 100 150 50 30.0 4095 | 23.8| 31.00 31.0 4.8 100
Lack of communication 87| 21y 13/0 304 26.1 1p33.1| 30.8| 28.2] 5.1 100
Tech licensing deals 50/{ 200 250 30.0 20.0 12.5.02475| 125 25 100

Legislation and standards 9.1 182 31.8 1B. 243126.2| 33.3] 23.8 24| 100

8.2
Cost of contracting procesy 8.3 20.8 125 2b.0
0

2
3303 | 29.3| 415 14.6 4.9 100
Lack of negotiating skills 26.1 21 8.7 13| d

.20.0| 25.0] 275 25.0 25 100
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Aspects regarding process coordination, copyrigatiemark, and patent
protection, lack of communication, establishmenteshnology licensing deals, legislation
and standards, and high contracting cost are dbstancountered specifically by smaller
companies. A lack of specialized personnel is comiynencountered by companies, as well
as excess bureaucracy, which hampers the formalizet partnerships. The ability to
negotiate with partners (or lack thereof) was woinid to be an obstacle to corporate activity.
The main limitations to contracting external sosroétechnological information, particularly
in smaller companies, are structural, legal, andelconcerning relationships between
partners. This is fundamentally explained by tluk laf a specific structure and specialization
to face new challenges surrounding the searcmformation and technology outside the

company.

5.2.3 Management of theinterface between partnersin innovative activity

The factors identified as making activities withrtpars easier or more difficult

during project management will be discussed iffdtHewing section, based on analysis of

the data in Table 7 below.
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TABLE 7

Relationship with partnersthroughout project management

Frequency (%) of occurrences of the intensity of the facilitator/barrier
Relationship with partners Smaller Companies Larger Companies

VL |L [M [H [VH |[VL [L [M H |vH | Tota
Facilitators
Information exchange — — 4518 375 16.7 - — 28.3.35417.4| 100
Similar level of technology - 8.7 174 609 13.0 —{ 9.3 | 25.6] 44.2 20.9 100
Prior relationship - 8.3] 29.p 41|7r 20.8 - 4|13  1046.7| 39.1| 100
Partner expertise 4.3 - 1310 56.5 26.1 4 4.2 4.4 8BB56| 100
Performance control 167 12|5 333 208 16.7 238 $.31.8| 52.3 6.8| 100
Geographic proximity 13.0 26.1 17/4 348 8J7 44 .42435.6| 31.1 4.4| 100
Barriers
Different work pace 43| 21.y 17/4 217 34.8 4|8 71621.4| 47.6f 9.5| 100
Lack of coordination - 33.3 250 29|12 125 11.9 22611.9| 33.3] 16.7 100
Inflexibility of org. structure 13.0 21.y 1300 26{126.1| 11.9] 214 23.8 33/3 9.5 10(
Lack of qualified personnel - 20/8 20.8 37.5 20p.8.91 23.8| 16.7| 23.8 23.8 100
Transf. corp. culture elements 4.3 30.4 174 3044198 | 31.7 39.0 12p 7.3 100
Fear loss of knowledge 83 333 250 83 250 2380| 23.8] 143 7.1| 100

Information exchange and a similar level of teclgglare core elements to the

success of a partnership due to the need for adpatcommon language and maintain

compliance with standards. A prior relationship gedgraphic proximity influence trust and

communication between partners. The existencerédipeance control mechanisms allows

identification of contributions and responsibilgjehereby strengthening existing

relationships. Factors that hamper or complicdtgiomship with partners are common to

both groups of companies (small and large). Lodsofvledge was not found to be a cause

for concern. Transfer of corporate culture elemearas not a specific concern for larger

companies, as interfacing with partners implieshexging knowledge and culture elements.

The Advantages of partnerships/collaboration t@uative activity are showed in

Table 8.
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TABLE 8

Advantages of partnerships/collaboration to innovative activity

Advantages of Frequency (%) of occurrences of the intensity of the benefits
partnerships and Smaller Companies Larger Companies

collaboration VL | L M H VH | VL |L M H VH | Total
Image improvement 43| 8.7 21{7 435 21.7 - 26.27160.0| 7.1 | 100
Optimized product dev. — 9.1 13]6 59.1 18.2 4|7 01425.6| 41.9] 14.0 100
Dev. and absorption of tech,. — 13.0 304 348 21273 | 45 | 27.3] 50.0 159 100
Use of IT/tech res. facilities| 4.3 13/0 34.8 34.83.01| 6.8 | 11.4] 27.3 432 114 100
Fin. resources/qualified HR| 8.7 8.7 17.4 435 2017 6.8 | 45.5| 36.4 11.4 100
Improved market potential - 45 36/4 409 18.2 4835.9| 25.0/ 36.4 18.2 100

Companies establish partnerships seeking mairimpoove their image, optimize
product development with decreased risk, and astgesffective absorption of technology.
Larger companies consider access to financial resswand qualified personnel to be a

benefit of partnerships relatively less importantia the smaller companies.

5.3 Innovation Perfor mance

The corporate performance, is based on the evafuirnished by the respondent
about the intensity of the evolution of the maidigators of innovative activity of their
enterprises in the period of 2006 — 2007. Datainbthare shown in Tables 9.

TABLE9

Evolution of indicators

Frequency (%) of occurrences of the intensity of the volution of the

Indicators indicator s along the period 2006-2008
Smaller Companies | Larger Companies

VL | L M H VH | VL |L M H VH | Total

New prod. participation | 16.7 | 5.6 278/ 389 11.1 31 28|11 250 344 94 100
towards total sales

Total no. of undergrad/ | 21.1 | 10.5| 31.6/ 21.1 15.8 2.9 118 41.2 294 14.70 1(
grad. level technicians
employed

Cost reductionintech. | 5.9 | 41.2| 41.2| 59 5.9 3.6 17/9 286 39.3 10.7 140
process innovation

Nr.. patents obtained in | 66.7 | — 22.2| 111 - 33.3 18p 185 232 74 100
Brazil
Nr.. patents obtained 66.7 | 11.1| 11.1| 11.1 - 33.8B 33/]3 16.7 4p 1.5 1Q0

abroad

21



Analysis of the evolution of these indicators shaka, for large and small
companies alike, new product participation and cédun of the costs of technological
innovation had the highest values during the 2006+2eriod. The total number of
undergraduate- or graduate-level technicians cdaadegith the company had a higher
evolution among large companies, which is justifigdheir greater demand for specialized
labor. These data suggest that larger companiesxaending their capacity for product and
process innovation, and points to easier assessyhdrg evolution of these indicators.
Companies considered the evolution of the numbeat#nts obtained in Brazil and abroad to
be very low. This may mean that, despite eviderigecoeasing competitiveness, companies

(regardless of size) do not invest in patenting, ttucultural and legal factors.

6 CONCLUSIONS

Our analysis of the aspects that management protessernal sources of
technological information revealed important simitlas and differences in corporate
behavior, depending on company size.

The types of modes of access to technology antyffes of sources of technology
information were quite similar in both groups. Biénces were basically in the number and
variety of options adopted, which were superidianger companies. The main modes of
access and sources of information were found tatieenal in origin, and collaborative and
associative activity is still incipient, regardledfscompany size. The criteria that guide
selection of external sources of technologicalnmiation were also similar, although smaller
companies were found to select a greater numbenitefia. The structure of smaller
companies is less capable of absorbing cost amsiimg. The number of factors hampering

the contracting of external sources of technoldgidarmation is higher among smaller
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companies as well; as these companies’ manageddirsancial structures are less structured
and professionalized, they face greater manageastécles. The number of factors that
make the relationship between partners easiegiehiamong large companies, and there is
greater differentiation of the type of factors. Thember of factors that hamper partnerships
and the number of benefits brought by partnersaiuscollaborations are both higher among
small companies, because the establishment ofgrahips maximizes the effects of
innovative activity.

These results corroborate our initial idea theger companies make more effective
use of practices related to the management of eataources of technological innovation.
Due to their more robust organizational structtiiese companies are more independent to
carry out innovative activity, have access to atgenumber of opportunities, and have
greater difficulty in managing partnerships — thiéedr due to the high number of demands
made and relationships established.

As for corporate performance, the number of assesskcators was more
significant among large companies. Data suggesthieae companies are expanding their
capacity for product and process innovation, ang atso indicate that companies find it
easier to assess the evolution of indicators. Vib&igon of the number of patents in Brazil
and abroad over the past five years was considemdow by both groups of companies.
This may mean that, despite evidence of increasetbetitiveness, companies, regardless of
size, are not investing in the pursuit of patedts to cultural and legal factors. The
performance indicators of larger companies wer@esopto those of smaller companies, due
to their structural advantage for innovative atyivi

As already mentioned, the larger companies bedhesehave a stronger and more
complete structure show a higher innovative peréorce. Their stronger organizational

structure and access to financial resources alhemtto conduct more innovation activities
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and to access a greater number of external oppoeiwhat provide them comparative
advantages in relation to the smaller companieshduld be also mentioned that it is
necessary to develop more mechanisms to permaoimpanies explore more effectively
external sources for technological information whkenducting projects aiming at successful

innovative efforts. s.
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