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Enablers and Difficulties for Innovation in Chile: Perceptions from Medium 
Size Plastic Firm Managers 

José O. Maldifassi1, Patricio Crovetto2

Abstract

The research objective was to understand the reasons that would impel firms to innovate.  The firms analyzed in this study 
were medium-size firms of the plastic manufacturing sector in Chile.  After the analysis of the theory related to technological 
innovation, a model of the drivers for technological innovation was developed.  From the model a questionnaire was 
prepared to test which factors could influence the tendency of firms to engage in technological innovation activities.  
According to the data, the most influential factors that would encourage innovation in the set of firms studied are a high 
degree of competition in the industry, the availability of qualified workers, and a strategic relationship with customers.
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result of the combination of many elements such as informa-
tion, knowledge, experience, experimentation, handcraft, and 
resources, both human and physical.  All these are combined 
by means of organizational processes for the provision of 
products and services by firms for the betterment of soci-
ety (Allen 1977), having the potential to allow individuals or 
organizations to do something better (i.e. operational effi-
ciency) or to create something new (i.e. invention).

Marquis (1969) defines innovation as “the unit of techno-
logical change”, and adds that “the first enterprise to make 
a given technical change is an innovator.”  Technological 
innovation is a process (Burgelman et al. 1988) by which 
technology evolves along time, first as a result of new in-
ventions and discoveries, i.e. “technology push”, and second, 
because of changes in the economy and in the tastes, wants 
and needs of the market, i.e. “market pull” (Noori 1990 p. 
11, Schilling 2008 p. 23).  Invention is part of the technologi-
cal innovation process (Marquis 1969, Schilling 2008 p.17), 
and can be considered to be motivated by an individual’s 
drive to accomplish something new (Schilling 2008 p. 19); 
however, invention does not guarantee innovation (Freeman 
1989 p.7, Abetti 2002).  For the innovation process to take 
place there has to be one or more drivers that would impel 
individuals (Cohan 1999 p. 38) and organizations to become 
technological innovators.  In the case of firms, the main in-
centives to become involved in innovative activities would 
be rent-seeking (Burgess 2000 p. 271) as well as strategic 
(Noori 1990 p. 204).

Among the external factors that can have an influence in 
the innovation process carried out by firms it is possible to 
mention (Noori 1990 p. 114):  the prevailing economic state 
of affairs (i.e. growth vs. recession), market growth in the 
specific industry, price of specific inputs to the production 
process (labor, commodities, energy), and age of the specific 
industry (new vs. mature).  In some countries there exist 
government policies that could stimulate or hinder the in-
novative effort carried out by firms (Mani 2004).

The internal factors that can influence innovation are: the 
innovation culture across the organization (Leavy 2005; 
Naranjo, Sanz and Jiménez 2010), its organizational struc-
ture (Scott 1992 p. 231; Schilling 2008 p. 213), its size (Noori 
1990 p. 115, Robbins 1990 p. 193), the talented people they 
hire and foster in the organization (Leavy 2005), the amount 
and type of resources the organization possesses (Burgel-
man and Sayles 1986 p. 139), and the attitude of managers 
towards innovation (Börjesson and Elmquist 2008). 

In order for an innovation to be successful, there has to 
be an adequate relationship between the innovation as such 
and the demands and needs of the market (Marquis 1969, 
Cotterman et al. 2009).  The marketing function has the re-

Introduction

In the classical literature it has been shown that technologi-
cal innovation ranks as one of the key drivers of competition 
across industries (Porter 1983; Burgelman and Maidique 
1988 p. 1, Freeman 1989 p.3, Itami and Numagami 1992).  
Therefore, in order for companies to maintain and improve 
their competitive position vis-à-vis other firms, they need 
to engage in a continuous process of technological innova-
tion (Noori 1990 p. 7, Chiesa and Manzini 1998, Johnson 
and Scholes 2002 p. 518, Daft 2009 p. 417), where improved 
or new products and processes are systematically intro-
duced in their operations and markets.  As many managers 
and engineers can testify, the inception of change in existing 
technologies, or even more critically, the creation of radically 
new technologies, is no easy task (Ma et al. 2010).  There is 
always the risk of failure and even of bankruptcy if the ef-
fort is not managed properly.  Hence, there has to exist a 
set of incentives and rewards that would make the effort 
worthwhile.

The purpose of this study was to understand what would 
induce medium sized firms to innovate in spite of the dif-
ficulties, costs and risks involved in the process.  Medium 
sized firms were selected because their decision making 
is simpler and more straightforward than what happens 
in large firms, allowing for easier data collection, and their 
management practices are more professionalized compared 
to small firms, therefore findings can be considered to apply 
to larger firms as well.

The present article is divided as follows.  In order to es-
tablish the theoretical framework, first a formal definition 
of technological innovation is presented.  In second place, 
the relationship between business strategy and technologi-
cal innovation is analyzed for better understanding why and 
how firms do incorporate the technological innovation 
dimension in their strategic planning process and in their 
competitive activities.  In third place, based on the previous 
material, a model that relates factors that could influence 
the innovative capacity of firms and their actual innovative 
capability is developed.  Following, the general results of a 
survey performed to a set of 19 medium sized firms1 of the 
plastic manufacturing sector are described.  After that the 
final conclusions are presented.

What is Technological Innovation and what drives it?

Technology can be defined as “(t)he set of theories and tech-
niques that allow for the practical benefit of scientific knowl-
edge” (RAE, 2001).  Itami and Numagami (1992) indicate that 
“(t)he purpose of technology is to produce artificial things 
to satisfy basic human needs.”  According to different defini-
tions of the concept, it can be said that technology is the 
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in order to reduce innovation costs and risks (Sivadas and 
Dwyer 2000; Chen 2008).    However, not all organizations 
have the characteristics that would allow them to carry 
out successful technological innovations (Cohan 1999 p. 2).  
Therefore, in order to develop the organization towards in-
novation, managers have to craft strategies that would im-
prove internal processes, better the technical qualifications 
of their employees, and establish the technical infrastruc-
ture that would allow the development and manufacturing 
of more sophisticated products (Baker and Sinkula 1999).  
All this requires capital investments (Muhammad et al. 2008) 
and careful planning to be effective (Calantone et al. 2003).
As was already mentioned, the factors that would induce 
firms to engage in innovative activities can be considered to 
come from the environment and from within the organiza-
tion.  In terms of the external factors that could influence the 
propensity of firms to innovate it can be mentioned existing 
government policies and financing, and degree of rivalry in 
the industry.  Among the internal factors the following ones 
can be recognized: personal characteristics of the general 
manager/owner of the firm, human and financial restrictions, 
type of product commercialized, market sought-after for the 
commercialization of the products, structural characteristics 
of the firm, and the strategic relationship with customers 
and suppliers that could help in the innovation process.  The 
model derived from the reviewed literature and adopted for 
this study is depicted in Figure 1.

sponsibility of linking the market with the internal processes 
of the firm (Kottler 1980 p. 15), and those firms that have a 
better understanding and relationship with their customers 
are best suited to identify a potential demand or problems 
for their products and services, therefore they would be in 
a better position to innovate more successfully (Freeman 
1989 p.111, Hurley and Hult 1998, Cotterman et al. 2009).   
Cited by Hurley and Hult, Jaworski and Kohli (1996) suggest 
that “market orientation is an antecedent to innovation.” 

In most industries competition is nowadays a highly dynamic 
process where “the creation of a competitive advantage is, 
in principle, the result of an innovation” (Chiesa and Manzini 
1998).  In order for an innovation process to be effective it 
must be geared with the overall strategy of the organiza-
tion (Roberts 2001, Schilling 2008 p.5).  The key strategic is-
sue is innovation, therefore, technology must be considered 
strategically in terms of its innovation creating capabilities, 
where the link depends on the firm, industry and product 
context (Johnson and Scholes 2002 p.512).  The need to 
manage technology strategically demands the close linking 
of internal functions (Sivadas and Dwyer 2000; Edler et al. 
2002) for developing products and services that would satis-
fy customers’ needs profitably (Kotler and Armstrong 2004 
p.329).  As well, because of the increasing complexity of 
modern technologies and systems, nowadays organizations 
are increasingly seeking cooperation with other firms in the 
same industry, with critical customers and with universities 

Figure 1 Model of the Factors Influencing the Technological Innovative Propensity of Firms
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reasons can be the bureaucratic difficulties experienced by 
applicant firms to be granted the funds, as well as the need 
to regularly submit to the granting agency detailed techni-
cal and financial reports along the execution of the project.  
Furthermore, when asked how important the Government 
was as inductor of technological innovation in firms, only 
37% of the interviewees answered that it was either impor-
tant or very important.

One of the incentives for inducing firms to carry out tech-
nological innovations is the explicit legal possibility to dis-
count the amount expensed in these activities in the form 
of income taxes.  In the sample only 21% of the managers 
knew the existence of this instrument, clearly showing the 
ineffectiveness of the Government in communicating with 
industrialists the existence of this incentive.  Regarding intel-
lectual property rights (patents), only 16% of the managers 
agreed that the policies adopted by the Chilean Govern-
ment are adequate for protecting their rights, the rest of 
the interviewees (84%) did not agree with the statement.  
Therefore, the evidence shows that managers do not per-
ceive the Chilean Government as an effective inductor of 
technological innovation in firms.  This finding corroborates 
a similar conclusion by Moguillansky et al. (2006) when ana-
lyzing innovation in Chilean wineries.  In a related open end-
ed question several interviewees answered that what should 
be done was “the improvement of the existing Government 
incentives for inducing innovation” and “to make easier the 
access to those programs”.  

Four governmental alternatives to induce firms to innovate 
more were proposed in the survey.  The first one consid-
ered tax support for making firms more innovative, which 
received an average preference score of 4.3 out of a maxi-
mum of 5 (“highly agree” in a Likert scale).  In the case of 
tax exemptions the average score was 3.95.  Accelerated 
depreciation received and average score of 3.68, and prop-
erty rights protection an average of 3.58, showing that all of 
these potential alternatives received support by the manag-
ers.  Therefore, if the Chilean Government were to improve 
existing programs and incentives for inducing technological 
innovation, and improve as well the communication of such 
programs and incentives, Chilean firms would be more in-
novative.  The preferred mechanism to do so chosen by the 
managers was the provision of direct financing, with 79% of 
the preferences.

The role of competition

Competitor firms in the industry play an important role in 
urging incumbent firms to keep abreast of the latest tech-
nologies; therefore, highly competitive industries are a mu-
nificent environment for technological innovations.  In more 
stable and less demanding industries managers will tend to 

Methodology

Taking into consideration the model depicted in Figure 1 a 
questionnaire was developed.  This instrument was validated 
and improved by subjecting the operations manager of one 
of the firms in the industrial sector studied, as well as a pro-
fessor and graduate industrial engineering students to the 
survey.  The plastic industry was selected because it makes 
intensive use of technology, and in the case of Chile it exhib-
its high levels of competition with low margins and high raw 
material prices (Tumani 2008 p. 57), and because products, 
raw material and process machinery are normally in a con-
stant state of change, therefore, from a strategic perspective, 
innovation should be very relevant.

Because in Chile the direct submission of surveys by e-mail 
to prospective firms exhibits very low levels of response2, a 
personal approach was used in this research.  By direct and 
indirect means the general managers and operations manag-
ers of 240 medium sized plastic manufacturing firms were 
contacted in order to ensure their compromise to answer 
the survey.  The firms’ addresses and managers’ names were 
obtained from the directory of the Chilean Plastic Industrial 
Association Organization (ASIPLA).  In spite of the effort de-
voted, only 19 useful questionnaires were actually received, 
therefore the findings of this investigation can be said to be 
only tentative rather than conclusive.  The average annual 
sales of the firms in the sample were approximately US$6 
million, and the average number of workers per firm was 76.  

Research results

The role of the Government in Innovation

The laws and regulations introduced by the Government 
play a central role in establishing an institutional environ-
ment where firms can innovate, reducing risk and creating 
incentives for the access to new markets and the devel-
opment of innovative products and services.  Accordingly, 
the Chilean Government has enacted several programs for 
helping firms to carry out innovative activities; these include, 
among others, partial financing of innovation projects and 
subsidies for firms to hire technical consultants.

In the survey interviewees were asked if they knew some 
of the different programs and incentives for innovation the 
Chilean Government had in place.  Of the sample, 73.7% 
knew some of the programs available.  However, when the 
14 managers who knew these programs were asked which 
they have used, only eight of them (41% of the sample total) 
had actually used any one of the programs or incentives.  
Thus, even though managers in general are cognizant of 
the existing Government programs and incentives for in-
novation, these are utilized by a small number of firms.  The 
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members of the organization, accept their ideas, and provide 
incentives in relation to innovative activities”, 89.5% of them 
either agreed or strongly agreed with the phrase.  Again, this 
question and the one about the innovative culture of the 
organization exhibited a negative and statistically significant 
correlation at the 0,041 level, meaning that those interview-
ees who said managers should support other members in 
innovative activities were the ones that did not have an in-
novation culture.  When managers were asked their agree-
ment with the statement “This firm favors the acquisition of 
technology over the internal development of it”, 63% of the 
interviewees either agreed or strongly agreed, compared to 
16% who disagreed or strongly disagreed, clearly indicating 
the preference for acquired technology.  

As can be observed, there is an evident contradiction re-
garding what managers say they should do to foster innova-
tion, and the existence of an innovation culture in their firms, 
implying that managers are not devoting efforts to create in-
novation cultures in their organizations.  This finding agrees 
with similar ones by Alvarez (1998), Maldifassi (2003) and 
Moguillansky et al. (2006).

The output of the innovation process in the firms was meas-
ured by asking managers to express their agreement with 
the following statements:  “Along time, this firm has tended 
to introduce many products’ innovations”, and “Along time 
this firm has tended to introduce many process innova-
tions”.  A five level Likert scale from strongly disagree (1) to 
strongly agree (5) was used.  A positive statistically significant 
correlation at the 0.01 level was found between these two 
statements, indicating that they do represent a measure of 
the innovative capability construct of the firm.  The state-
ments “It is convenient to have the initiative in industry with 
new products and services” and “It is convenient to have 
the initiative in industry with new processes and machinery” 
both received strong support by managers, with 95% of them 
either agreeing or strongly agreeing with the first statement 
and 100% with the second one.  A statistically significant cor-
relation between both statements was found, significant at 
the 0.01, therefore they can be said to adequately repre-
sent the degree of innovative riskiness construct expressed 
by managers.  None of these last two statement correlates 
with the innovative output capability of the firm expressed 
by the products and processes innovations.  Therefore, the 
expressed innovative capability of the firm in products and 
processes has no relationship with the expressed innovative 
riskiness according to their managers.  

In order to measure the attitude towards risk of the manag-
ers, they were asked to express their agreement with the 
statement “There is need to take some risks in order to 
be successful” using the same 5-point Likert scale, receiving 
95% of support in terms of agreement or strong agreement 

disregard technological innovation as a key element of their 
competitive strategies.  In the sample, 95% of the manag-
ers agreed with the statement “Given the actual degree of 
competition in the industry, one way of differentiating from 
competitors is by means of technological innovations”.  As 
well, 84% of them support the statement “This firm sees 
technological innovation as a powerful competitive tool“.  
When managers were asked if international competition did 
“influence or induce higher levels of technological innova-
tion in firms”, 73.7% of them agreed that it was really the 
case.  The statement “The adoption of innovative technolo-
gies is a strategic matter for this firm” was supported by 
73.7% of interviewees.  Finally, regarding products’ quality, 
58% of managers either agreed or strongly agreed with the 
statement “When a product’s quality doesn’t allow being 
competitive, there is need to engage in innovative activities”; 
the rest of the managers were neutral and none disagreed 
with the statement.  These results indicate that technologi-
cal innovation is really stimulated by competition, and firms 
do consider technological innovative activities as a strategic 
means to deal with competitors.  This finding agrees with 
one of the reasons found by Maldifassi (2003) for techno-
logical innovation to occur in Chilean firms.

The role of managers

As was mentioned, managers are key players in the techno-
logical innovation process because they can fully recognize 
the importance of this strategic issue and act accordingly, 
or they can hinder the technological innovative capabil-
ity of the firm by restricting funds and personnel.  Several 
personal aspects can influence the perceptions that manag-
ers have regarding technological innovation, of which it is 
possible to mention their attitude towards innovation and 
their propensity towards risk.  As technological innovation 
entails risk, risk prone managers would tend to innovate on 
a more regular basis than risk-averse individuals.  In 84% of 
the firms in the sample the general manager was the indi-
vidual responsible for making decisions regarding innovation 
activities, in the rest of them this responsibility rested on the 
board of directors.  Only 26% of the managers interviewed 
agreed that their firms had cultures that fostered techno-
logical innovation; the rest of them were either neutral or 
disagreed with the statement.  On the other hand, 17 out 
of the 19 managers (89.5%) agreed or strongly agreed that 
maintaining an innovation culture implied a constant effort 
by the firms’ managers.  A negative and statistically significant 
correlation at the 0.014 level was found between these two 
questions.  This means that those managers that considered 
that maintaining an innovation culture implied a constant ef-
fort on their side (89.5%) were the ones that did not have 
an innovation culture in their organizations (74%), clearly in-
dicating a contradiction.  In the same vein, when confronted 
to the statement “Managers should support the rest of the 
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the survey that they did devote some financial resources to 
technological innovation; one of them reporting yearly ex-
penses of approximately US$ 110 thousand and the second 
one approximately US$35 thousand, representing in the first 
case 2% of annual sales and in the second case 1.6% of annual 
sales; the other three firms did not report in the survey the 
amount devoted to this purpose.  These low investments are 
in agreement with the low investments in innovation made 
by Chilean wineries found by Moguillansky et al. (2006).  No 
correlation was found between the official assignment of 
funds for innovation with the output of innovative activities 
of the firm (product and processes’ innovations), probably 
indicating that the amount assigned to these activities is not 
enough to make a difference in the innovative capabilities 
of each firm.  In conclusion, it can be said that managers 
do consider the lack of financial resources as a hindrance 
for technological innovation, as could be expected, but de-
tailed analysis would indicate that, in this industry and for 
this size of firms, the lack of funds for innovation is more the 
outcome of a decision made by the firms’ managers than a 
restriction imposed by the environment. 

The role of partners

In the later part of the past century it was widely recognized 
that firms cannot operate effectively in isolation, and that 
those firms that do cooperate with other individuals and 
organizations in their environment would tend to exhibit 
higher levels of technological innovation.  Customers and 
suppliers can be considered to be very important groups in 
the firms’ environment.  Thus, those firms that have coop-
erative agreements and frequent interaction with these two 
environmental players would exhibit higher levels of tech-
nological innovation than those who do not engage in these 
activities. 

Of the managers in the sample, 68.5% of them agreed or 
strongly agreed that the interaction with their clients had 
influenced the implementation of technological innovation 
activities, and only 15.8% either disagreed or strongly disa-
greed with the statement.  The opinion of the interviewees 
regarding the phrase “In order to have higher standards of 
innovative activities there is need to have a strategic coop-
eration relationship with my clients” received either agree-
ment or strong agreement by 63% of the managers, with the 
rest of them showing a neutral attitude towards the state-
ment and none indicating disagreement.  These two ques-
tions showed to be statistically positively correlated at the 
0.043 level.  Fifty percent of the managers indicated that they 
had a cooperative and of-mutual-benefit relationship with 
their customers.  A positive statistically significant correla-
tion was found between this cooperative relationship with 
customers and the innovative capability of the firm accord-
ing to implemented products’ innovations (significant at the 

by the interviewees.  No statistically significant correlation 
was found between the products’ and processes’ innova-
tion questions and the attitude toward risk expressed by 
the managers. Again, what managers say firms should do re-
garding innovation and what actually the firms have done in 
these matters are in contradiction.

The role of resources

Firms face several difficulties when they get involved in tech-
nological innovation activities.  Some of the restrictions en-
countered could be so severe that they could impede the 
implementation of these activities.  Two of the most impor-
tant restrictions are the availability of qualified personnel 
and the funds needed to support innovation. 

In a first question, almost 95% of the managers agreed or 
strongly agreed that “the possession of qualified human re-
sources was vital for carrying out innovative activities in the 
firm”.  In a second question, 58% of the interviewees agreed 
or strongly agreed that “the lack of qualified personnel had 
been an obstacle for carrying out innovative activities”.  The 
correlation of these two questions ended up being negative 
and statistically significant at the 0.006 level, indicating that 
qualified human resources are truly an important enabler 
for innovation.

Considering the annual hours devoted to training by manag-
ers, engineers, technicians and line workers in each of the 
firms as one of the inputs to the innovation process, and 
the output as the fact that each firm had carried out several 
products and processes’ innovations, positive statistically 
significant correlations were found between annual hours 
of training by technicians with products’ innovations (sig-
nificant at the 0.03 level), and annual hours of training by 
line workers with processes’ innovations (significant at the 
0.002 level).  In support of this, 63% of the managers agreed 
or strongly agreed that if firms were to invest more hours in 
annual training of their workers, more innovation activities 
could be carried out. Therefore, better trained and qualified 
personnel does foster innovation, corroborating previous 
findings by Soto (2002), Maldifassi (2003) and Moguillansky 
et al. (2006).

In the sample 58% of the managers agreed or strongly 
agreed that the lack of financial resources had been an ob-
stacle for carrying out the innovative activities of the firm.  It 
is worth noting that the firms in the sample are considered 
to be of medium size according to the Chilean classification 
scheme adopted by official organizations, therefore in this 
kind of firms it could be assumed that the available financial 
resources would suffice to allocate enough money to carry 
out technological innovation activities.  Furthermore, only 
five out of the 19 firms in the sample (26%) reported in 
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final point to be made regarding managers is that, accord-
ing to the results of this study, risk-prone managers are not 
more innovative than conservative managers.  This could be 
so because technological innovation requires much more 
than a proactive attitude towards new ways of acting and 
of betting the odds; it requires careful planning, financing, 
qualified personnel, attention to details, and a true customer 
orientation.

From a pure logical perspective, the availability of financial 
resources would certainly facilitate carrying out innovative 
activities, however, in the case of large to medium sized firms 
this availability should come from the strategic assignments 
made by managers, and it is more the outcome of the deci-
sion making process of the firms than the munificence of the 
firms’ environment.  

The results of this study show that in the case of medi-
um-sized plastic firms in Chile, what induces innovation is 
the existence and recognition of competition in the local 
industry, the availability of qualified human resources, and 
a strategic relationship with customers; these three drivers 
for innovation coincides with findings of previous studies 
done in Chile.  However, because of the small size of the 
sample, these findings should be considered as preliminary 
and would need to be corroborated by further studies.

0.028 level) and processes’ innovations (significant at the 
0.042 level).  Therefore, from a strategic perspective, manag-
ers consider that a cooperative relationship with custom-
ers would improve their innovative capabilities, and those 
firms that do have a constructive relationship with custom-
ers show that it has had a positive effect on the innovations 
really implemented.  This strategic relationship with custom-
ers as a source of innovation coincides with the findings by 
Moguillansky et al. (2006).

A similar analysis as the one for clients was made for sup-
pliers.  In this case only 42% of the managers agreed or 
strongly agreed that the interaction with their suppliers had 
influenced the implementation of technological innovation 
activities, and 26.3% either disagreed or strongly disagreed 
with the statement.  Again, the statement “In order to have 
higher standards of innovative activities there is need to 
have a strategic cooperation relationship with my suppliers” 
received either agreement or strong agreement by 58% of 
the managers, with the rest of them showing a neutral at-
titude towards the statement and none indicating disagree-
ment.  No statistically significant correlation was found be-
tween these two variables.  As can be observed, the aid of 
suppliers as strategic inductors of innovation inside firms is 
lower than in the case of customers.  In this case only four 
of the managers indicated that they had a cooperative and 
of mutual interest relationship with suppliers, this relation-
ship having no correlation at all with the products’ and pro-
cesses’ innovations implemented by the firms.  Therefore, it 
can be said that a strategic relationship with suppliers does 
not help in the innovative capability of the firm.

Conclusions

Technological innovation in firms is no easy task and it de-
mands time and effort by the organization to really occur, 
furthermore, it involves risks.  What is needed, then, is the 
existence of driving factors that would entice managers to 
involve the firm in innovative activities.  

As it was shown in this study, the Chilean Government has 
done a poor job as motivating agent for innovation, and if 
the current programs and incentives that it has established 
were improved, in close cooperation with industrial organi-
zations, it would really help improve the innovative capabili-
ties of Chilean firms.

Another finding was the fact that managers are not creat-
ing innovative cultures in their firms; therefore technological 
innovation is not part of the normal activities or doctrine 
of their workers and professionals.  If managers are really 
convinced that technological innovation has strategic impor-
tance, they should devote time and resources to establish 
innovative cultures in support of their regular activities.  A 
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