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Abstract: There is abundant empirical evidence supporting the relationship between cooperation and innovative entrepreneurial activity, but 
the conversation continues to be limited to the context of developing countries. This study contributes to the academic debate on this topic with 
an empirical evaluation of the effect of cooperation networks on innovation, using Chile in Latin America as a case study. Furthermore, while 
previous studies mainly refer to technological innovations in a particular industrial sector, in this paper we will build an innovation measurement 
system that incorporates both technological and non-technological activities among diverse industrial sectors. Upon applying cross-sectional data 
from a national survey on innovation in a developing firm from two different years to a zero-inflated negative binomial regression, we found that a 
business that reports on cooperation conducts more innovative activities per year compared to one that does not. The type of agent that a business 
cooperates with is also relevant in this context; other businesses, clients, and consultants showed stronger and more stable results than other types 
of agents. This evidence is relevant as it presents new information about the importance of the type of agent that a business cooperates with in the 
context of developing countries.
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Highlights: 

• Previous studies mainly refer to technological innovations in a
particular industrial sector and in the context of developed cou-
ntries.

• In this work, we built an innovation measurement system that
incorporates both technological and non-technological activi-
ties among diverse industrial sectors.

• The type of agent that a business cooperates with is relevant in
the context of a developing country. Particularly, cooperating
with other businesses, clients, and consultants showed stronger
and more stable results compared to cooperating with other ty-
pes of agents.

• We believe that our results contribute to the discussion about
innovation and cooperation, given that we found differences in
how businesses address cooperation when the context they are
in is different.

1. Introduction

While empirical literature positively correlates cooperation with in-
novation (Fagerberg, Mowery, & Nelson, 2006b), the evidence is fo-
cused mainly on technological innovations (invention patents), and 
only in the context of developed countries. This inhibits an unders-
tanding of the role of cooperation in less developed countries and 
hides the crucial role that alternative innovations, like non-technolo-
gical ones, can play. Pippel (2004) highlights this situation, indicating 
that Research and Development (R&D) literature almost exclusively 
centers on technological innovations, ignoring the fact that countries 
with a mid-to-low level of human capital might prefer innovations 

that are organizational or not directly related to technology. This leads 
us to ask, is the relationship between cooperation and innovation di-
fferent in developing markets? Furthermore, is technological innova-
tion only a partial vision of the concept of current innovation?

There is literature in favor of the idea that developed and developing 
countries present differences in innovation processes. K. Zhu, Krae-
mer, & Xu (2006) studied the process of firms adopting new techno-
logies, maintaining that the preparation of technology, its integration, 
firm size, global reach, management obstacles, competition intensity, 
and regulatory environment all influence the assimilation of e-com-
merce within firms. They used data from 1,857 firms from 10 coun-
tries to test their conceptual model. Among their main results, the 
economic environments that configure innovation assimilation stand 
out. In particular, the regulatory environment plays a more important 
role in developing countries than in developed ones. On the other 
hand, while technology is the most important factor in facilitating 
assimilation in developing countries, technological integration has 
proven to be stronger in developed countries.

Technology is only a partial look at innovation, but it sets a valuable 
precedent that allows us to measure and compare contexts. During 
the 2007-2012 period, Chile obtained 12 annual patent families on 
average. The total measure for the same period in the OECD rises 
to 48,242 patent families (Fuentes Solís & Ferrada Rubio, 2016). The 
aforementioned demonstrates both the enormous technological di-
fference between developed and developing countries, and that Chile, 
given the information available, proves to be a particularly interesting 
case study. Beyond the country context and without downplaying 
the significance of technology, the importance of non-technological  
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innovations is increasingly gaining momentum. H. Zhu, Zhang, & 
Lin (2016) examined the case of China’s mobile phone manufacturing 
industry between 1998 and 2008 and provided evidence that in the 
context of emerging markets, innovations in business models help to 
increase the market shares of firms that have more limited resources. 
The work of Heredia Pérez, Geldes, Kunc, & Flores (2019) also con-
tributes to a broader look at innovation, as its analysis considers both 
technological and non-technological innovations. 

Pippel (2014) studied the impact of cooperation in R&D on the per-
formance of firms’ non-technological innovations. It distinguishes 
between seven different types of cooperation partners. The study 
takes data from German firms and uses a logit for the econometric 
analysis. The work shows that R&D cooperation increases the pro-
bability that a firm will introduce non-technological innovations. In 
addition, R&D cooperation with providers, consultants, and other 
firms within the same group of firms and universities have a positi-
ve and significant impact on the performance of organizational and 
marketing innovation. This study presents remarkable empirical evi-
dence focused on non-technological innovations in a developed cou-
ntry. Wadho & Chaudhry (2018) studied innovation in a developing 
country by analyzing clothing and textile manufacturers in Pakistan. 
While the article does not center its focus on cooperation, it presents 
interesting evidence on factors that drive businesses to innovate in 
the context of a developing country. 

The existing literature centered on evidence from developed coun-
tries and groups three types of links between innovation and coopera-
tion: formal, informal, and multi-part (Fagerberg, Mowery, & Nelson, 
2006b). Regarding formal connections, this suggests a positive and 
significant relationship between the formation of alliances and inno-
vation, a relationship that remains significant across industries and 
economic sectors (Fagerberg, Mowery, & Nelson, 2006b). The majo-
rity of these studies are centered on high-technology industries, and 
generally use patents as measures of innovation. Among the diverse 
arguments that support the relationship between cooperation and in-
novation we find: the density of the bonds that facilitate the exchange 
of knowledge, mutual learning, and rapid response capabilities (Dyer, 
1996; Dyer & Nobeoka, 2000). Various studies also argue that the ex-
change of complex information is reinforced by deep bonds, which 
suggests that informal bonds also have the potential to make a signifi-
cant contribution to innovation. Powell (1996) maintains that formal 
relations are preserved primarily in informal relationships. Hippel 
(1987) studied information exchange between American steel-pro-
ducing firms, using interviews with plant managers and other engi-
neers with direct knowledge of the manufacturing processes. When 
social-professional relationships among engineers in rival firms were 
particularly close, more exclusive information was exchanged. Many 
of the studies on networks and innovation have examined the bonds 
where more than two parties interact. (Rosenkpf & Tushman, 1998) 
highlight the importance of the multi-parties that connect technical 
professionals among organizations. The work of Friedman & Carme-
li (2017) also provides evidence on the importance of networks or 
connections at the time of innovation. They presented data compi-
led from 149 small businesses and indicated that the link between  

strategic decision capacity and innovative behavior was stronger 
when the relationships between the members were characterized by a 
high level of connectivity. 

Given that we are especially interested in the types of agents that firms 
choose when innovating, we needed a broader theoretical framework 
that allowed us to isolate the effect of the types of agents while simul-
taneously controlling other effects through the relevant dimensions 
or variable groups that participate in this phenomenon. Some key 
factors at the time of innovating are the personal characteristics of the 
owners: age, education, and management style (Fagerberg, Mowery, 
& Nelson, 2006a). Other authors incorporate characteristics such as 
size, exports, debt, firm age, legal incorporation, and product diver-
sification (de Mel, McKenzie, & Woodruff, 2009). Along this line, 
Marsh (2004) highlights seven groups of variables or dimensions that 
influence the decision to innovate: idea stock, market demand for 
a new product, technological opportunities, market structure, firm 
characteristics, appropriability of the new product or process, and the 
interaction between institutions and institutional factors. While we 
recognize the relevancy of each one of these groups of variables pro-
posed by the authors, our study cannot consider all of them, mainly 
due to information limitations. However, the available information 
allows us to approximate four groups or dimensions of variables: 1) 
Human capital. The number of workers or employees and the pro-
portion of professionals and technicians. 2) Market.  The industry in 
which each firm participates. 3) Size. Sales or income. 4) Cooperation 
networks. Cooperative ties with diverse agents or organizations, such 
as: firms, clients, providers, competitors, consultants, universities, 
and research institutes.

There are three points that highlight the novelty of this work. The first 
is in regards to the discussion in the existing literature. In general, 
there is no doubt that cooperation improves the amount of innova-
tive activity in firms, but the empirical evidence of this is centered 
on data from developed countries – as a result, the argument will not 
be valid for developing countries. Second, our data incorporates a 
broader measurement of innovation, as we incorporate technologi-
cal and non-technological data for various industrial sectors. Third, 
the econometric technique we used recognizes the problem of zero 
abundance and allows us to estimate a first innovative activity, which 
is a change from 0 to 1, as well as an increase in innovative activity, 
which is a change from 1 to greater than 1.  Our hypothesis posits 
that cooperation plays a relevant role in innovation in the context of 
a developing country, but with certain differences with respect to de-
veloped countries.

2. Data

The database used combines two versions of the National Innovation 
Survey of Chile (ENI- Spanish acronym, 2010 and 2012). This survey 
is directed by the Chilean Ministry of Economy, Development, and 
Tourism and collected by the National Statistics Institute (INE- Spa-
nish acronym). The target population of both studies was firms that 
declared taxes during 2009 and 2011, respectively. The database was 
comprised of 6,548 firms. The independent variables of the model 
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are represented by a human capital vector (number of employees and 
percentage of professionals and technicians), a variable that defines a 
characteristic of the market the firm participates in (industrial sector), 
a variable that represents the size of the firm (measured in level of sa-
les), and variables of networks (cooperation). The question regarding 
cooperation in the survey seeks an explicit response that implies the 

declaration of a firm regarding some type of formal link with another 
institution, whether it be with clients, providers, and/or universities. 

The questions that each firm responded to regarding innovation are 
presented in the following table. All answers to questions about inno-
vation are binary (yes/no). 

Type of Innovation Questions

Product
1. Was the product innovation new for the market?
2. Was the product innovation new for your firm?

Process

1. Did your firm introduce a new or significantly improved method for manufacturing or producing goods or services?
2. Did your firm introduce a new or significantly improved method of logistics, delivery or distribution of supplies, goods, or services?
3. Did your firm introduce a new or significantly improved support activity for its processes, such as a maintenance system or pur-
chase transactions, accounting, or IT?

Marketing

1. Did your firm introduce significant changes in the design, packaging, or boxing of products (goods and services)?
2. Did your firm introduce new means or techniques for promoting the product?
3. Did your firm introduce new methods for the distribution channels of the product?
4. Did your firm introduce new methods of pricing of goods or services?

Organizational methods
1. Did your firm introduce new negotiation practices for the organization of processes?
2. Did your firm introduce new methods for organizing responsibilities and decision-making?
3. Did your firm introduce new methods for organizing external relationships with other firms or public institutions?

Source: Own elaboration using ENI survey data

The survey questions that each firm responded to regarding coope-
ration are: Do you conduct cooperation activities with other busi-
nesses or institutions in any of the innovative activities conducted? 
Are providers a source of information for you? Are clients a source of 
information for you? Are universities a source of information for you? 
… There are similar questions for other possible cooperative agents. 

The first variable is called Cooperation, and the following three are 
considered variables of cooperation with providers, clients, and uni-
versities. All answers are binary (yes/no).

The combination of the two original databases showed 8,267 observa-
tions. We decided to restrict the base to ultimately 6,548 observations 
to improve the sales distribution of firms. We developed a histogram 
demonstrating how sales distribution changed for firms before and 
after the restriction. We applied a restriction to the companies’ sales 
rank, sales less than or equal to 11,000 million Chilean pesos. The cri-
terion to apply the restriction was to eliminate data far from a normal 
distribution (Figure 1).

Figure 1: 

Source: Own elaboration
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3. Econometric strategy

We used a zero-inflated negative binomial regression (ZINB) to estima-
te the number of annual innovative activities of firms. The dependent 
variable is a set of natural numbers where the range of innovative ac-
tivities moves between 0 (no innovation) and 12 innovative activities.

A ZINB model is a standard econometric approach to contexts where 
the nature of the dependent variable is the counting of events. That 
means such a variable is a non-negative integer. The zero-inflated mo-
dels divide the estimation in two parts; one part estimates the proba-
bility to change the event from 0 to 1, which follows a logit or probit 
model; and a second part, which considers the count (1,2,3,…) assu-
ming a negative-binomial distribution, for the case of a ZINB. This eco-
nometric strategy is the best option when a count model has a high pro-
portion of zeros in the outcome variable, and that is the reason for the 
logit distribution part into the estimation (Cameron & Trivedi, 2013). 

Regarding the interpretation of the estimated parameters, it is possi-
ble to use the signs of both the count and binary models to interpret 
the direction of the effect of the independent variable, but the preci-
se estimate requires the estimation of the marginal effects. Given the 
non-linear specification of our model, the marginal effect of each va-
riable does not correspond to each estimated parameter, so we needed 
to estimate the marginal effect complementarily. As it is a combined 
model, the binary part allowed us to estimate the changes of {0,1} 

innovative activities and the count part allowed us to estimate the in-
novative activities {2,12}.

The methodology of this article addressed three situations through 
the proposed model. First, the dependent variable had an excessive 
number of zeros which skewed its empirical distribution (Greene, 
2008; Lambert, 1992). Second, we are interested in the dichotomic 
decision to innovate or not, as well as the number of innovative acti-
vities. Third, the focus of the study is in the effect of cooperation. This 
variable, given the characteristics of the base used, is dichotomic. The 
ZINB model allows us to address these three situations. 

The advantage of our focus stems from the fact that we can econo-
metrically model the dependent variable as a discrete magnitude, as 
well as establishing which determinants affect the magnitude of said 
innovative activity, without losing sight of the effect of cooperation. 
One limitation is that each innovation activity is built in an additive 
manner, and as such, its weight is ordinal, meaning that the model 
assumes that each contributes equally with the same weight. Future 
studies should attempt to improve the limitations of this focus. 

4. Descriptive analysis

In this section, we will present relevant, descriptive statistical eviden-
ce, separating the innovative firms from the non-innovative ones. 
This is a first approximation of the differences between the groups. 

Table 2. Innovative and Non-innovative Firms

Variable Variable Description Innovative firms
(1,979 observations)

Non-innovative firms
(4,569 observations)

Average Average
Number of innovations Whole number. Figure declared for one year 3.793 0
Sector
Fishing
Mining
Manufacturing
Energy
Construction
Commerce
Hotels
Transport
Finance
Development
Health
Entertainment

Binary variable by sector

0.019
0.005
0.263
0.018
0.078
0.113
0.063
0.080
0.026
0.169
0.063
0.047

0.033
0.004
0.263
0.015
0.075
0.125
0.059
0.092
0.044
0.155
0.042
0.043

Cooperation
Other firms
Clients
Providers
Competitors
Consultants
Universities
Research institutions

Binary variable by type of agent

0.048
0.054
0.063
0.030
0.042
0.053
0.023

0.002
0.001
0.001
0.000
0.001
0.002
0.002

Sales Annual national sales plus exportations in millions of pesos, two-year average1 2,403,416 1,652,119
Employment Number of employees, two-year average1 140,200 83,662

% Professionals and technicians Percentage of professionals and technicians with respect to the total number 
of contracted and subcontracted persons1 0.390 0.339

Note: 1The statistic corresponds to an average from two years. This average was constructed based on figures declared by the firms. It is necessary to remember that 
the base used corresponds to the fusion of two cross-sectional surveys, where it cannot be known if a firm had participated in both surveys. For the 2010 survey 
(7ma), the firms declared sales numbers for 2009 and 2010. For the 2012 survey (8va), the firms declared sales numbers for 2011 and 2012.
Source: Own elaboration based on the 2010 and 2012 National Survey of Innovation. 
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In order to demonstrate innovation from a general perspective, Ta-
ble 2 separates innovative firms and non-innovative firms and incor-
porates both technological and non-technological types. We found 
that 30% (1,979/6,548) of firms are innovative and that there are 
important differences in the averages of almost all variables between 
both groups. Innovative firms have on average 140,200 employees, 
of which around 39% are qualified technicians. Annually, these firms 
have average sales that border 3.5 billion1 USD. Finally, and of con-
siderable interest to us, 5% of firms that innovate declared that they 
cooperate with other businesses-clients-universities. 6% of the firms 
do some type of cooperation with providers, 4% with consultants, 3% 
with competitors, and 2% with Research Institutions. 

It is interesting to notice there is a Pearce-correlation between 38-
72% among the innovation types and cooperation types (tables A.1 
and A.2 at the appendix). This provides some intuition on how these 
elements are related.

5. Results 

There are three things that must be mentioned before interpreting 
Table 3. First, as we elaborated in the economic modeling section, the 
count model allowed us to infer the number of innovative activities, 
and the inflated model (Probit) made it possible for us to calcula-
te the probability of starting the first innovative activity. Second, we 
have three groups of variables to analyze: the effects of the industrial 
sectors, the types of cooperation, and the individual characteris-
tics of the businesses. Third, this is a first interpretation of the data,  

given that upon reviewing the marginal effects we can better appre-
ciate the magnitudes. The results of the estimations will be interpreted 
following the three previous points.

Regarding the industrial sectors, seven sectors presented significant 
effects in the estimation: Manufacturing, Construction, Commerce, 
Hotels, Transport, Health, and Entertainment. The number of annual 
innovative activities in these sectors is significantly greater than in others.

Regarding cooperation, three types of agents showed significance: 
cooperation between firms, clients, and consultants. The cooperation 
between firms and these types of agents entails a significant rise in 
annual innovation activities.

The dispersion coefficient alpha was used to check if ZINB is the bet-
ter approach for this analysis, instead of using a Poisson distribution for 
counting (ZIP). The alpha’s confidence interval was [0.52; 0.77], which 
means it was statistically different from zero (hence, log(alpha) is not ne-
gative infinity), which means a ZINB model had a better fit than a ZIP.

A probit model was also implemented as a robustness check, whe-
re the outcome variable was 1 when the firm performed at least one 
innovation activity, and zero otherwise. The estimation delivers pa-
rameters with very close estimators, in terms of size and signs. Ne-
vertheless, these coefficients are not discussed in this paper. This is 
due to the fact that the binary nature of the outcome variable hides 
the effect of the counting, which is the very sense of the phenomenon 
under scrutiny here.

1 $1 USD = $678.06 Chilean pesos. Therefore $4,403,416 million Chilean pesos is equivalent to $3,544,560,000 USD.

Table 3: Estimations
ZINB model Probit model

Variables Count SD Inflated SD
Fishing -0.130 (0.185) -0.302** (0.145)
Mining -0.054 (0.326) 0.239 (0.270)
Manufacturing 0.196* (0.104) 0.143* (0.085)
Energy 0.022 (0.188) -0.063 (0.164)
Construction 0.215* (0.124) 0.138 (0.101)
Commerce 0.212* (0.116) 0.047 (0.094)
Hotels 0.543*** (0.128) 0.353*** (0.107)
Transport 0.339*** (0.122) 0.123 (0.099)
Finance -0.110 (0.168) -0.257* (0.132)
Development 0.150 (0.109) 0.104 (0.093)
Health 0.394*** (0.129) 0.276** (0.115)
Entertainment 0.389*** (0.137) 0.265** (0.113)
Firm cooperation 0.201* (0.121) 0.423** (0.192)
Client cooperation 0.447*** (0.123) 0.813*** (0.191)
Provider cooperation 0.169 (0.110) 0.916*** (0.167)
Competitor cooperation -0.097 (0.142) 0.808*** (0.256)
Consultant cooperation 0.287** (0.129) 0.447** (0.205)
University cooperation 0.116 (0.114) 0.580*** (0.173)
Institution cooperation 0.177 (0.153) 0.259 (0.224)
Survey Version 0.190*** (0.045) 0.125*** (0.037)
Sales -1.4e-4*** (1.5e-5) 6.3e-5*** (7.6e-6)
Employment -4.8e-4** (1.8e-4) 7.4e-5* (4.2e-5)
Technicians and professionals -0.519*** (0.094) 0.229*** (0.060)
Constant 0.698*** (0.104) 0.988*** (0.059) -1.224*** (0.083)
Observations 6,548 6,548 6,548
Log(alpha) -0.450***  (0.097)  
Voung 9.30***

* significance at 10%, ** significance at 5%, *** significance at 1%
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With respect to the variables we are calling individual, sales, the num-
ber of workers, and the percentage of professionals and technicians, 
we found that they push the firms to their first innovative activity. The 
negative signs only reflect the change from 0 to 1, and upon reviewing 
the marginal effects, we can more clearly see the magnitude and sign 
of this estimated parameter.

After controlling for industrial sectors and a group of individual va-
riables, the main results of this section indicated that certain types of coo-
peration have an effect on a firm’s annual innovation activities, and other 
types of cooperant agents do not. In particular, cooperation with firms, 
clients, and consultants has a significant effect in this context. Coopera-
tion with providers, competitors, universities, and institutes does not have 
a significant effect. The significant and positive effect of cooperation with 
clients, consultants, and firms on the annual innovative activities of the 
firms stands out in Table 3. Within the context of developing countries, the-
se three types of cooperation seem to be more efficient when innovating.

For an even more thorough analysis, Table 4 shows the estimations of 
the marginal effects of the ZINB model.

Table 4: Marginal effects of the ZINB estimate

Variables Marginal Effect
Standard  
deviation

Fishing -0.143 (0.204)
Mining -0.0589 (0.359)
Manufacturing 0.216* (0.115)
Energy 0.0237 (0.207)
Construction 0.236* (0.136)
Commerce 0.233* (0.128)
Hotels 0.598*** (0.142)
Transport 0.373*** (0.136)
Finance -0.121 (0.185)
Development 0.165 (0.120)
Health 0.433*** (0.142)
Entertainment 0.429*** (0.152)
Firm cooperation 0.222* (0.133)
Client cooperation 0.492*** (0.136)
Provider cooperation 0.186 (0.121)
Competitor cooperation -0.107 (0.156)
Consultant cooperation 0.316** (0.143)
University cooperation 0.127 (0.126)
Institute cooperation 0.194 (0.169)
Survey version (2010/2012) 0.209*** (0.0507)
Sales 9.08e-05*** (9.53e-06)
Employment 0.000314*** (0.000121)
Proportion of professionals to 
technicians 0.337*** (0.0603)

Observations 6,548
Note:
*** p<0.01, ** p<0.05, * p<0.1

 
Table 4 shows the positive and significant effect of Manufacturing, 
Construction, Commerce, Hotels, Transport, Health, and Entertain-
ment. This indicates that firms that participate in these industrial 
sectors would have greater probabilities of innovating, according to our 
estimates. In particular, Hotels, Health, and Entertainment are the sectors 
that present the greatest magnitudes. The more cooperation with firms, 
clients, and consultants is presented with significant and positive values, 

the greater the magnitude of cooperation with clients and consultants. 
This implies that firms that cooperate with clients, consultants, and other 
firms present greater probabilities of innovating. Regarding the group 
of individual sales variables, employment, and the percentage of profes-
sionals and technicians, we noted a highly significant positive sign. This 
implies that the size of the firm, measured in sales, number of employees, 
and the proportion of professionals and technicians, are variables that 
positively affect the probability of innovation for a firm. The version of 
the survey is also significant and positive, which helps us control for any 
temporal effect that may have changed the year the survey was conduc-
ted. It should be noted again that we utilized a database that incorporates 
two other groups of surveys that were taken in different years.

Figure 2 presents an econometric post-estimation analysis. The objective 
was to analyze the expected marginal effects of the previously calibrated 
model. Graphics 2 and 3 were created to project the expected innovative 
activities starting with the evolution of sales and the number of employ-
ees when firms cooperate with clients and when they do not.

Figure 2. 

 Source: Own preparation

Figure 3. 

Source: Own elaboration
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Figure 2 demonstrates that when there is no cooperation with clients, 
the expected innovative activity starts under 1 and advances quite 
marginally as the size of the firm (measured in sales) grows, arriving 
at a value under 3 innovative activities per year. When there is coope-
ration with clients, the initial expected effect starts over 1 activity per 
year and moves up to more than 4 and less than 5 annual activities 
as the size of the firm grows. A similar analysis is presented as the 
number of employees grows (see Graphic 3). The results are similar 
to those of Graphic 2. 

These results show the significance of cooperation, but even more 
interestingly, they show that its mere existence is not a guarantee of 
a causal effect. In aggregate terms, a firm that does one innovative 
activity per year on average without cooperating could experience an 
increase to 4 annual innovative activities if they incorporated more 
cooperation activities with clients – thereby quadrupling their possi-
bilities for innovation. 

6. Discussion

The most cited studies on the topic of business innovation measure 
innovation from a technological perspective focused on invention 
patents. A primary example of this is the work of Jaffe, Trajtenberg, 
& Henderson (1993), and their study on the geographical locations 
of new patents compared to the location of patents cited within the 
United States. The study showed that it is likely that new patents will 
originate from the United States and from the same state, which high-
lights the importance of location. The work of Lissoni, Llerena, McK-
elvey, & Sanditov (2008) also centers its focus on patent creation as a 
way to measure innovation, providing statistics outlined in a database 
of academic patents in France, Italy, and Sweden. They showed that 
the contribution of European universities to national patents does 
not seem to be significantly less intense than that of its American 
homologues. The work of Jensen, Wenster, & Buddelmeyer (2008), 
while also using patents to measure innovation, centered its primary 
interest on the determining factors of a firm’s survival. They demon-
strated that, among other factors, innovation influences firm survival. 
Other studies such as Mansfield (1986), Acs & Audretsch (1988) and 
Heller (1998) also consider patents as a measurement of innovation. 
We recognize that these previous studies are an important contribu-
tion to knowledge about innovation, but we also believe that looking 
at innovation solely from the perspective of patents is provides an 
incomplete perspective on this subject. Our focus when measuring 
innovation was not on patents, but on a broader and more novel mea-
surement of innovation that incorporates both a technological and 
non-technological approximation. This measurement of innovation 
is also recognized by the OECD’s literature on innovation (OECD, 
2005). Furthermore, we believe that this is a better measurement for 
understanding innovative activities in the contexts of developing 
countries.

There are experiences in developed countries using broader measures 
of innovation, such as the case of De Faria & Schmidt (2012). They 
studied the cases of Portugal and Germany, analyzing the factors that 
push private firms to cooperate with partners from other countries in 

innovation activities, an incorporated non-technological innovation 
in their innovation measurements. Their work uses the Community 
Innovation Survey III (CIS), a survey based on the manual of Oslo 
(OECD, 2005), as a base. This comparison is interesting, as they con-
trasted a country oriented toward the exportation of high technol-
ogy, Germany, with a country that is highly dependent on imports 
and is characterized by a strong tertiary industry, Portugal. Even with 
these structural differences, the authors demonstarted that both for-
eign and national cooperation have significant effects on the levels 
of innovation, delivering new information regarding the relationship 
between both variables for different economic contexts. The studies 
of Torres & De la Fuente (2011), van Uden, Knoben, & Vermeulen 
(2016), and Waheed (2017) used CIS and as such, utilized the direc-
tories of the OECD as a base. In particular, Torres & la Fuente (2011) 
measured the innovations of a group of tourism firms in the city of 
Pucón, Chile, which provided evidence in the context of a develop-
ing country. Using data from 13 countries in Europe, Srholec (2014) 
analyzed the measure in which national macroeconomic conditions 
show the propensity of firms to cooperate in innovation nationally 
and internationally. The results indicated strong differences between 
the countries on this last point. The firms that operated in countries 
with less developed research infrastructures have a higher propensity 
for cooperating with foreign partners. Thus, size and openness of the 
economy are relevant factors. Geldes, Heredia, Felzensztein, & Mora 
(2017) conducted a study within the context of a developing country 
using a broader measure of innovation: they focused on geographical 
proximity (spatial) to study the determinants of cooperation in the 
Chilean agro-industry. They modeled the behavior of 312 firms, and 
demonstrated that spatial proximity to other organizations is a factor 
that supports cooperation, and in turn that cooperation influences 
innovation. From this group of authors and studies, we want to high-
light two ideas: first, using measurements of innovation broader than 
patents is a reality and an important contribution, in the sense that 
it adds factors through which to measure this phenomenon. Second, 
the focus of the empirical evidence is mainly centered on the experi-
ences of developed countries, while the evidence for developed coun-
tries is scarce, which opens and drives this discussion. 

Pippel (2014) also contributes to the discussion by adding a perspec-
tive of non-technological innovation. This study distinguished seven 
different types of cooperation utilizing data from Germany, a devel-
oped country. This study proved to be an interesting basis from which 
to discuss the results of the present manuscript. The estimates showed 
that cooperation with other firms, providers, consultants, and uni-
versities are significant variables when performing non-technologi-
cal innovation activities. The effect of said variables was positive, and 
its base had 2,417 observations. In our case, we used the situation of 
Chile in Latin America, a developing country. Using a base of 6,548 
observations, considering both technological and non-technological 
innovations, we found that the significant types of cooperants were 
other firms, clients, and consultants. The comparison has its limita-
tions given that the dependent variable is slightly different: Pippel 
(2014) studied non-technological innovation and we studied both 
technological and non-technological innovation. However, the group 
of independent variables in both cases is similar. Upon comparing 
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the two, we noted interesting differences, given that cooperating with 
other firms and consultants is relevant in both contexts. Cooperation 
with universities and providers did not turn out to be significant for 
the context developing country, which could be a product of this 
same context, given that a developing country could be farther from 
high value productions and closer to raw material production. Coop-
erating with clients was not found to be significant in the context of a 
developed country, but it was found to be significant in a developing 
country. A possible explanation for this finding that, given the matu-
rity of firms in developing countries, they might seek to close deals 
more quickly with their clients.

An idea that we do not incorporate in this document, but which could 
be an interesting idea for future work, is reverse causality. The work of 
Baraldi, Cantebene & Perani (2013) give an approach this idea. If we apply 
the concept of reverse causality, in our document, it would be equivalent 
to thinking that not only cooperation that influences innovative activi-
ties, but that, innovative companies could be more willing to cooperate. 

The results of our study provide a contribution to the discussion on 
innovation and cooperation, given that we found differences in the 
ways that firms address cooperation within different contexts. The 
type of agent that the firm cooperates with changes depending on the 
level of development of the country in which it is located. 

7. Conclusions

There is abundant empirical evidence that supports the relationship 
between cooperation and innovative business activity in developed 
countries, but the discussion continues to be scarce in the context of 
developing countries.

In the context of a developing country, a firm that reports on cooper-
ation conducts more innovative activities per year than those that do 
not. The type of agent with which they cooperate is relevant in this con-
text. In particular, other firms, clients, and consultants showed stronger 
and more stable results than cooperation with other types of agents. 

The novelty of the study lies in our demonstration of the fact that 
there are differences in the effect of cooperation on innovative ac-
tivities in firms from developed and developing countries. Also, our 
data incorporates a broader measure of innovation, as we incorporate 
technological and non-technological innovations for various indus-
trial sectors. Lastly, the econometric technique used recognizes the 
problem of the abundance of zeros and allowed us to estimate both a 
first innovative activity, which is to say a change from 0 to 1, and an 
increase in innovative activity, i.e. a change from 2 to 12.

Our results provide a significant contribution to the discussion on 
innovation and cooperation, given that we found differences in how 
firms address cooperation when the context is different. The type of 
agent the firm decides to cooperate with changes when we change 
the context from a developed country to a developing one. These re-
sults could help to focus the efforts of private or public institutions 
that support innovation processes in firms, especially in developing 
countries. 

Future studies should analyze various reasons that may explain why 
the type of agent the firm decides to cooperate with is different bet-
ween the contexts of developed and developing countries. Further-
more, this study should be replicated with the same technique for 
measuring innovation, since the results of Pippel (2014), with which 
the results of the present work are compared, considered non-tech-
nological innovations, and our study considered both technological 
and non-technological innovations. Future studies should also uti-
lize larger bases on a national level, as in the case of Goel & Nelson 
(2018). Lastly, more multi-disciplinary studies should be developed, 
since studies such as those of Jones, Klapper, Ratten, & Fayolle (2018) 
highlight that in order to deepen our knowledge, a focus that involves 
various disciplines is necessary.
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Appendix

Table A.1. Pearson correlation of innovation’s type and cooperation source

Innovation type

Technological Non-Technological

Client 0.4106 0.7212

Provider 0.4901 0.6217

University 0.3838 0.7127

Table A.1. Pearson correlation of innovation’s category and cooperation source

Innovation in

Production Process Organization Marketing

Client 0.4991 0.5539 0.5593 0.4527

Provider 0.4982 0.5572 0.5517 0.4422

University 0.4192 0.4663 0.4789 0.3817
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