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Abstract: In developing economies, little is invested in research and development. Therefore, it is proposed that lower-tech firms develop their

absorptive capacity and be linked through market and institutional networks to achieve technological innovation persistence. This study uses an

ordinal logistics model applied to a sample of Peruvian manufacturing firms, concluding that there is an effect on product and process innovation

persistence. Thus, executives can emphasize organizational innovation and absorptive capacity as means to achieve product innovation in develo-

ping countries. Moreover, firms should to prioritize the relationships with the market and institutions to achieve a better good or service.
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Introduction

Manufacturing firms face the obligation to develop their innovation
capacity and, in this way, to improve their performance (Iandolo &
Ferragina, 2019) or develop competitive advantages (Aziz & Samad,
2016). For lower-tech manufacturing firms, this need becomes even
more apparent, as they invest relatively little in research and develo-
pment (Maietta, 2015). This study focuses on the behavior of lower-
tech manufacturing firms in an emerging economy (the Peruvian
economy). In this setting, these firms persistently carry out technolo-
gical innovation, as this type of innovation contributes to a significant
percentage of the gross domestic product and to job creation (Del
Carpio & Miralles, 2019).

The literature review indicates that most research has been oriented
toward analyzing firms with higher levels of technological intensity in
developed economies (Juliao-Rossi & Schmutzler, 2016), there being
little interest in studying the innovative behavior of lower-tech firms
in less developed economies (Hervas-Oliver et al., 2011). In particu-
lar, it is desirable to study technological innovation persistence, as
the results regarding this phenomenon have been ambiguous: some
authors indicate that the idea of innovation persistence is spurious
(Raymond et al., 2010), while others have stated that there are indeed
firms that persistently carry out technological innovations (Le Bas et
al, 2015).

Also, this study emphasizes how firms connect with market networks,
which are constituted of customers, suppliers, and competitors. In-
deed, Triguero and Cdrcoles (2013) indicate that when firms connect
with their suppliers, they are able to incorporate technology into their
products and that when firms connect with their customers, they are
able to obtain knowledge that helps them to improve their innovation

capability and carry out persistent innovation. Also, if firms connect
with institutional networks made up of universities and research cen-
ters, as explained by Le Bas et al. (2015), they will be able to acquire
scientific and technological knowledge that helps them to carry out
persistent process innovations.

This study contributes to the literature on innovation carried out by
low-tech firms in emerging economies (Del Carpio & Miralles, 2018),
keeping in mind that most studies of on high-tech firms have been ca-
rried out in developed economies. A second contribution is related to
how the absorptive capacity influences technological innovation persis-
tence, keeping in mind that low-tech firms invest very little in research
and development, which in many cases is a fundamental element in
the development of absorptive capacity; however, it can be apprecia-
ted that, although manufacturing firms in emerging economies do not
possess the financial resources to carry out innovation activities, they
make an effort to develop technological innovations through the appli-
cation of inbound open innovation. This was indicated by Spithoven
et al. (2010), who specify that firms that do not carry out research and
development efforts apply inbound open innovation, which translates
into seeking out external knowledge, linking to market and institutio-
nal networks to improve their absorptive capacity.

The structure of this study is as follows: after this introduction come
the theoretical framework and the formulation of the hypotheses. The
third section is about the methodology, describing the data, the defi-
nition of the study’s variables, and the statistical procedures that have
been applied to the data. The fourth section shows the results, and
then the fifth section presents the discussion of the results, indicating
the theoretical and practical implications, the limitations of the study,
and suggested future lines of research. Finally, the conclusions and
references are presented.
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Theoretical framework and hypotheses

Technological innovation persistence has motivated the dedication
of many researchers who have focused on defining it, like Ganter
and Hecker (2013), who indicate that innovation persistence is the
innovative behavior of those firms that have carried out innovations
in the past, are carrying out innovations in the present, and will ca-
rry out innovations in the future. Other researchers have dedicated
themselves to analyzing its consequences: in some cases innovation
persistence favorably impacts firm profitability (Le Bas & Poussing,
2014). Along these lines, Tavassoli and Karlsson (2015) indicate that
innovation persistence improves firm innovation performance. In
other cases, its causes are analyzed: some authors indicate that per-
sistence is due to the sunk cost effect regarding resources oriented
toward research and development activities (Guarascio & Tamagni,
2019), while others consider it an effect of the process of the ac-
cumulation of knowledge inside the firm (Scaringella, 2016). The
present study will focus on determining how low- and medium-
low-tech firms carry out organizational innovations to foment te-
chnological innovation and how firms linked into market or ins-
titutional networks improve their ability to develop technological
innovations.

The relationship between organizational innovation and techno-
logical innovation persistence in low- and medium-low-tech firms

The relationship between organizational innovation and technologi-
cal innovation persistence in low- and medium-low-tech firms has
been researched in different contexts. More research has been done in
developed countries (Juliao-Rossi & Schmutzler, 2016), but research
has also been carried out in the Latin American context.

For example, one important study was carried out by Haned and
Nguyen-Thi (2014), who analyzed French communitarian innova-
tion surveys and found that innovators that simultaneously carry out
product and process innovations are more greatly influenced by the
carrying out of organizational innovations. Also, Le Bas et al. (2015)
analyzed non-persistent, sporadically persistent, and persistent inno-
vation behavior carried out by more than 28 firms in Luxembourg,
finding a positive relationship between organizational innovation
and technological innovation persistence. Similarly, Chowhan et al.
(2017) studied Canadian firms that participated in the Workplace and
Employee Survey in 2006 and found that firms that carried out hu-
man resource management projects to improve their organizational
methods were more likely to carry out product and process innova-
tions persistently.

In the Latin American context, Sudrez (2014) studied close to 800
Argentine firms between 1998 and 2002, which was an unstable pe-
riod for the Argentine economy, and verified innovation persistence
in said context. Additionally, Juliao-Rossi and Schmutzler (2016),
studying Colombian manufacturing firms, have verified that product
innovation is persistent based on the degree of novelty, especially in
one of two cases: when the product innovation is new to the firm or
when it is new to that country’s internal market.
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It can be appreciated that, in various contexts, the firms that carry out
organizational innovations are more able to carry out technological
innovations persistently, which allows the following hypotheses to be
proposed.

H1a: Organizational innovation is related to product innovation per-
sistence in low- and medium-low-tech firms.

H1b: Organizational innovation is related to process innovation per-
sistence in low- and medium-low-tech firms.

The relationship between absorptive capacity and technological
innovation persistence in low- and medium-low-tech firms

The relationship between absorptive capacity and technological in-
novation persistence has been studied from different perspectives.
Loof and Nabavi (2013), analyzing more than 9000 Swedish manu-
facturing firms with more than 10 employees between 1997 and 2008
found that firms that developed their absorptive capacity to a greater
degree, taking advantage of external knowledge, were better able to
develop technological innovations, which allowed them to achieve
higher levels of productivity. Also, Corradini et al. (2016) analyzed
more than 300 small businesses in the United Kingdom that are con-
sidered persistent innovators and found that technological diversifi-
cation allowed the firms to develop their absorptive capacity, permit-
ting them to explore new opportunities in their surroundings, which
led them to improve their innovation capability. Moreover, Tavassoli
and Karlsson (2015) analyzed five communitarian innovation surveys
carried out in Sweden between 2002 and 2012, studying the behavior
of firms that presented persistent innovative behavior, and found that
absorptive capacity developed in a persistent way improved the ability
of firms to accumulate external knowledge, which favored the deve-
lopment of persistent product innovation, as trained human capital
favors the development of product and organizational innovation
persistence, and also that investment in machinery and equipment
had a positive impact on process innovation persistence.

Along these lines, Chowhan et al. (2017) found that firms that hired
qualified personnel or trained their personnel developed absorptive
capacity, which helped them to process external knowledge to assi-
milate it and improve their innovation capability. Also, Chowhan et
al. (2017) found a positive relationship between practices to impro-
ve absorptive capacity of employees and persistent innovation in the
firm. On the other hand, Mothe & Nguyen-Thi (2017) conducted an
empirical analysis of French firms and found that those that develo-
ped the ability to assimilate and exploit external knowledge had better
innovation performance. In the same way, they found that absorptive
capacity moderated the impact of the persistent search for knowledge
that led the firm to carry out innovations.

H2a: Absorptive capacity is related to product innovation persistence
in low- and medium-low-tech firms.

H2b: Absorptive capacity is related to process innovation persistence
in low- and medium-low-tech firms.
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The relationship between market networks and technological in-
novation persistence in low- and medium-low-tech firms

The literature review presents several studies that show that firms
that connect with customers, suppliers, competitors, consultants,
and headquarters develop product innovations, as indicated by Pier-
cy (2009), connect with suppliers not only to reduce costs but also
to promote process innovation. Furthermore, Triguero & Corcoles
(2013), who analyzed the information provided by the Survey on Bu-
siness Strategies, which covers the period of 1990 to 2008, found that
Spanish firms that developed strong relationship with their suppliers
were able to incorporate technology into their products and that by
developing strong relationships with their customers, they were able
to obtain knowledge that helped them to improve their innovation
capability and persistently carry out innovations.

Later, Haned et al. (2014), analyzing French communitarian innova-
tion surveys, found that firms that developed the ability to connect
with customers were better able to develop innovations. Along these
lines, Le Bas et al. (2015) found that cooperation with customers and
suppliers made it easier to introduce products onto the market, as
they provide information about the customer needs and trends in the
market. Ghauri et al. (2016) argue that the development of the ability
to connect through networks facilitates the development of product
innovations. Also, Badillo & Moreno (2016), who analyzed Spanish
firms that participated in the Panel Technological Panel between 2002
and 2010, found that firms that persistently collaborated with custo-
mers, suppliers, and competitors were better able to develop innova-
tions persistently.

Thus, based on the aforementioned arguments, the following hy-
potheses are proposed:

H3a: Market networks are related to product innovation persistence
in low- and medium-low-tech firms.

H3b: Market networks are related to process innovation persistence
in low- and medium-low-tech firms.

The relationship between institutional networks and technological
innovation persistence in low- and medium-low-tech firms

Institutional networks made up of universities, public research ins-
titutes, and private research institutes favor the development of pro-
duct innovation. The literature review presents many studies that give
evidence of this relationship. For example, Tether and Tajar (2008)
indicate that private research institutes play an important role in the
development of product innovations. Also, Un et al. (2010) found that
firms that sought out connections with universities achieved a higher
percentage of sales of new products than firms that were connected
with other institutions. Along these same lines, Ganter and Hecker
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(2013), who studied the results of the fourth, fifth, and sixth com-
munitarian innovation surveys carried out in Germany, found that
firms that tried to collaborate with universities or suppliers were the
most successful in exploiting external knowledge, which favored the
carrying out of innovative projects, reflected in greater technological
and organizational innovation persistence.

Le Bas et al. (2015) can also be mentioned. They found that coope-
ration with universities and research institutes allowed them to have
access to scientific and technological knowledge that helped them in
the process of acquiring new machinery and equipment, which made
persistent process innovation easier. Also, Mothe & Nguyen-Thi
(2017) found that firms that collaborated with universities and pu-
blic research institutes developed more absorptive capacity and were
more able to develop persistent innovations. Furthermore, Hewitt-
Dundas et al. (2019), who analyzed the research activities of more
than 130 universities in the United Kingdom and especially the re-
lationship between universities and businesses, found that firms that
connected with universities as a source of knowledge or to carry out
technology transfer projects were more likely to develop persistent
product innovations.

Based on these arguments, the following hypotheses can be proposed:

H4a: Institutional networks are related to product innovation persis-
tence in low- and medium-low-tech firms.

H4b: Institutional networks are related to process innovation persis-
tence in low- and medium-low-tech firms.

Methodology

Data

This study uses data from the 2012 and 2015 National Survey of the
Manufacturing Industry. These surveys targeted Peruvian manufactu-
ring firms to obtain knowledge about their innovation processes and
were carried out by the Ministry of Economics and Finance (MEF);
the National Science, Technology, and Technological Innovation Cou-
ncil (Concytec); and the National Statistics and Informatics Institute
(INEI). They were designed based on the methodological framework
of the Bogota Manual, which allows comparable indicators to be deve-
loped so that that the results across countries in the Latin American re-
gion can be compared. The data collection (INEI Questionnaire, 2012;
INEI Questionnaire, 2015) was carried out over a reference period of
2009-2011 and 2012-2014, leading to a representative sample of 1220
and 1452 firms, respectively. These firms were of large, medium, and
small size and were located in different regions of the country. However,
for the purposes of this study, 271 low- and medium-low-tech manu-
facturing firms that were surveyed in both 2012 and 2015 are analyzed.
Table 1 shows some statistics regarding the number of firms according
to their technological intensity, age, and size.
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Table 1: Number of firms according to technological intensity, age, and size.
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Technological Intensity Number Relative frequency
Low 162 60%
Medium-low 109 40%
Total 271

Firm age

Old (> 44 years old) 53 20%
Young ( 25 years old) 167 61%
Middling (between 26 and 43 years old) 51 19%
Total 271

Firm size

Small (50 employees) 39 14%
Medium (51 to 250 employees) 91 34%
Large (=251 employees) 141 52%
Total 271

Source: INEI 2012 and 2015

Measurement of the variables

Dependent variables.

The dependent variables are “process innovation persistence” and
“product innovation persistence” The INEI database contains two
items related to process innovation: 1) introduction of a new process
and 2) introduction of a significantly improved process, and four
items related to product innovation: 1) introduction of a new good,
2) introduction of a new service, 3) introduction of a significantly im-
proved good, and 4) introduction of a significantly improved service.
According to Le Bas et al. (2015), to measure process and product
innovation persistence, yes/no answers to items related to process and
product innovation are used. In this sense, the variable takes on a
value of 0, “non-recurring innovator,” if the firm did not carry out
any type of innovation in 2012 or in 2015; it takes on a value of 1,
“sporadic innovator;” if the firm carried out some type of innovation
in one of those years—that is, either in 2012 or in 2015; and it takes on
avalue of 2, “persistent innovator;” if the firm carried out some type of
innovation in both years

Independent variables

In the first place, “organizational innovation persistence” is used. The
survey has three items related to organizational innovation: 1) Work
organization, 2) External relationships with other firms or public
institutions, and 3) Design or packaging of the good or service. To
measure organizational innovation persistence, the yes/no answers to
items related to organizational innovation are used. In this sense, the
variable takes on a value of 0, “non-recurring innovator;” if the firm
did not carry out any type of innovation in 2012 or in 2015; it takes on
a value of 1, “sporadic innovator,” if the firm carried out some type of
innovation in one of the years—that is, either in 2012 or in 2015; and
it takes on a value of 2, “persistent innovator,” if the firm carried out
some type of innovation in both years, according to the classification
used by Le Bas et al. (2015) to define the innovation profiles.
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In the second place, absorptive capacity (ACAP) is used, which is a
factorial of the following items: 1) Logarithm of research and deve-
lopment expenses, 2) Logarithm of expenditures on training for in-
novation activities, and 3) A dichotomous variable: whether or not
the firm has a technological research and development department,
according to Escribano et al. (2009) and Rammer et al. (2009).

In the third place, institutional networks are used, which are a facto-
rial of the following items: 1) If the firm is connected with universi-
ties, 2) If the firm is connected with public research institutes, and 3)
If the firm is connected with private research institutes. Finally, mar-
ket networks are used as a factorial of the following items: 1) Connec-
tions with suppliers, 2) Connections with customers, 3) Connection
with competitors or other firms, and 4) Connection with consultants
and experts, according to the criteria established by Laursen and Sal-
ter (2004, 2006).

Control variables
Firm size, expressed as a logarithm of the number of employees in
the firm, (Schoenmakers & Duysters, 2006; Laursen & Salter, 2006)
is used as a control variable, as is firm age, expressed as a logarithm
of years the firm had been in operation up until 2014, according to
Thornhill (2006).

Analytical method

To respond to the proposed research questions, a logit ordinal model
was estimated, because both dependent variables were measured on
an ordinal scale. The multinomial logistics model (MLM) would not
take into account the ordinal nature of the results; therefore, the odds
rations estimated would not be able to be interpreted correctly in the
analysis (Hosmer & Lemeshow, 2000). For this reason, it was decided
that an ordinal logistics model (OLM) be used, as this type of model
takes the order of the classification of the results into consideration,
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in terms of accumulated logits, maintaining the hypothesis of propor-
tional probabilities (Zwan et al., 2007). This is the equivalent of saying
that the effect of each independent variable is the same for all of the
relative accumulated probabilities.

In this study, the model assumes that the dependent variable is a la-
tent variable, which is associated with a set of independent variables:

V= BiXgi+ BoXoi o+ BaXi t g

In this case, the latent variable y* is firms’ product or process innovation
persistence; however, the variable “y” can be classified as an ordinal varia-
ble that takes on three possible values: 0 = non-recurring innovator, 1 =

sporadic innovator, and 2 = persistent innovator. Then, the variable “y” can
take on any of these values, according to the following rule (Greene, 2012):

y=0 1fy* < a; = ,81X1i + et BkX,ﬂ- + 5 < a;

y=1ifa, <y*< a, = a; < f1Xy; + -+ Xy + & < ay

y=2ifa, <y < a, = a, < B Xy, + - +B X+ g

The predetermined probability for each category is the following:
Py=0\X)=P(y* < ay) = P(ByXy; + -+ BpXpi + & < ay)
Py=1\X) =P(a; <y*< @) =P(a; < By Xy; + -+ BXpi + & < )
P(y=2\X)=P(a, <y*< ay) = P(ay < BXyi + + BiXpi + &)

According to Agresti (2007), the accumulated probability that y is the

probability that y can be found at or under a certain point in parti-

cular. For the category of result j, the accumulated probability is as
follows:

exp(a; + X;)

PO =] = 1+ exp (a; + X;8)°

j=1,.,]-1

Table 2: Descriptive statistics regarding process innovation persistence
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Finally, the equation that is estimated for each type of innovation per-
sistence, taking into consideration the fact that it follows a logistic
distribution, is the following:

i(x)
In(y;) =In (1 Tnj(x)) =0+ P Xyt B X + &

Results

Tables 2 and 3 present the descriptive statistics for innovation persistence
in low- and medium-low-tech firms. Moreover, the Bonferroni test was
applied to analyze if the differences between non-recurring, sporadic,
and persistent innovators are significant. Regarding process innovation
persistence, it can be observed that 31 firms are non-recurring innovators
(11.44%), 154 firms are sporadic innovators (56.83%), and 86 firms are
persistent innovators (31.73%), and, regarding product innovation per-
sistence, it can be observed that 41 firms are non-recurring innovators
(15.13%), 105 firms are sporadic innovators (38.75%), and 125 firms are
persistent innovators (46.13%). Moreover, the variation in the frequency
of innovation persistence according to different characteristics is presen-
ted. Fully 68.60% of firms that are persistent process innovators are also
persistent organizational innovators, and 19.35% of firms that are non-
recurring process innovators were persistent in terms of carrying out or-
ganizational innovation. In the same way;, it can be observed that, regar-
ding product innovation persistence, 59.20% of firms that are persistent
innovators in terms of product innovation are also persistent in terms of
organizational innovation, while 26.67% of firms that are sporadic pro-
duct innovators carry out organizational innovations persistently, and
24.39% of firms that are non-recurring product innovators were persis-
tent in terms of organizational innovation. Moreover, for process innova-
tion persistence, significant differences can be observed for the following
variables: ACAP, institutional networks, age, and size. These variables oc-
curred to a greater degree when the firms carried out innovations persis-
tently. Finally, for product innovation persistence, significant differences
can be observed for the variables ACAP, institutional networks, market
networks, and size, which, similarly to the previous case, have a higher
mean value when firms carry out innovations persistently.

Process innovation persistence

Non-Recurring Innovator (n=31) Sporadic Innovator (n=154) Persistent Innovator (n=86) Difference
Organizational Innovation Persistence
Non-Recurring Innovator 25.81% 20.78% 9.30% *
Sporadic Innovator 54.84% 48.70% 22.09% b
Persistent Innovator 19.35% 30.52% 68.60% e
ACAP -0.29 -0.13 0.33 bl
Institutional Networks -0.19 -0.09 0.22 b
Market Networks -0.23 0.02 0.05 n.s.d.
Age 2.81 3.12 3.13 *
Size 4.97 5.54 5.69 +

Note: *** p<0,01, ** p<0,05, * p<0,1 (Bonferroni test)
n.s.d.: no significant difference
Source: STATA software, the authors’ calculations.
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Table 3: Descriptive statistics regarding product innovation persistence
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Product innovation persistence

Persistent Innovator

on-Recurring Innovator (n= oradic Innovator (n= ifference
Non-R ing I (n=31) SporadicI (n=154) (n=86) Diff
Organizational Innovation Persistence
Non-Recurring Innovator 19.51% 25.71% 10.40% b
Sporadic Innovator 56.10% 47.62% 30.40% bt
Persistent Innovator 24.39% 26.67% 59.20% bl
ACAP -0.45 -0.31 0.41 bt
Institutional Networks -0.02 -0.17 0.15 o
Market Networks -0.21 -0.03 0.09 *
Age 3.06 3.03 3.15 n.s.d.
Size 5.56 5.24 5.75 *

Note: *** p<0,01, ** p<0,05, * p<0,1 (Bonferroni test)
n.s.d.: no significant difference
Source: STATA software, the authors’ calculations.

Table 4 presents the marginal effects of process and product inno-
vation persistence on low- and medium-low-tech firms. As for the
results regarding process innovation persistence, it can be obser-
ved that, when compared with being a non-recurring innovator in
terms of organizational innovation (base category), being a persis-
tent innovator in terms of organizational innovation lessened the
probability of belonging to the first category (non-recurring process
innovator) by 0.09 pp. at a 0.1% significance level, diminished the
probability of belonging to the second category (sporadic process
innovator) by 0.15 pp. at a 0.1% significance level, and increased
the probability of belonging to the third category (persistent process
innovator) by 0.25 pp. at a 0.1% significance level. As for absorptive
capacity (ACAP), when the firm possessed a better absorptive ca-
pacity indicator, the probability of belonging to the third category
(persistent innovator) increased by 0.09 pp. at a 1% significance le-
vel. The same happened when the firm had a better indicator for
institutional networks: the probability of belonging to the third ca-
tegory (persistent innovator) increased by 0.08 pp. at a 5% signifi-
cance level.
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As for the results regarding product innovation persistence, it
can be observed that, when compared with being a non-recurring
innovator in terms of organizational innovation (base category),
being a persistent product innovator in terms of organizational
innovation lessened the probability of belonging to the second ca-
tegory (sporadic product innovator) by 0.19 pp. at a 0.5% signifi-
cance level and increased the probability of belonging to the third
category (persistent product innovator) by 0.19 pp. at a 0.5% sig-
nificance level. As for absorptive capacity (ACAP), when the firm
possessed a better absorptive capacity indicator, the probability of
belonging to the third category (persistent innovator) increased
by 0.25 pp. at a 0.01% significance level. The same happened when
the firm had a better indicator for institutional networks: the pro-
bability of belonging to the third category (persistent innovator)
increased by 0.08 pp. at a 5% significance level, and when the firm
had a better indicator for market networks, the probability of be-
longing to the third category (persistent innovator) increased by
0.05 pp. at a 10% significance level.
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Table 4: Marginal Effects of process and product innovation persistence
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Process Product

Persistence

according to type Non-Recurring Sporadic Persistent Non-Recurring Sporadic Persistent

of innovation Innovator Innovator Innovator Innovator Innovator Innovator

Organizational Innovation Persistence

Sporadic Innovator 0.02 0.00 -0.02 0.05 -0.04 -0.01
(0.04) (0.01) (0.06) (0.05) (0.08) (0.08)
Persistent Innovator -0.09* -0.15%* 0.25%** 0.00 -0.19* 0.19*

(0.04) (0.05) (0.07) (0.06) (0.08) (0.08)

ACAP -0.05* -0.04* 0.09** -0.17+%* -0.08*** 0.25%%*
(0.02) (0.02) (0.03) (0.03) (0.02) (0.03)

Institutional

Networks -0.04* -0.04* 0.08* 0.02 -0.10** 0.08*
(0.02) (0.02) (0.03) (0.03) (0.04) (0.04)

Market Networks -0.01 -0.01 0.03 -0.03+ -0.02 0.05+
(0.02) (0.01) (0.03) (0.02) (0.01) (0.03)

Age -0.01 -0.01 0.03 -0.01 -0.00 0.02
(0.02) (0.02) (0.04) (0.02) (0.01) (0.04)

Size 0.00 0.00 -0.00 0.02 0.01 -0.02
(0.01) (0.01) (0.02) (0.01) (0.01) (0.02)

Number of firms 271 271

Standard errors in parentheses
% 20,001, ** p<0.01, * p<0.05, + p<0.10
Source: STATA software, the authors’ calculations.

Discussion

The discussion of the results will focus on three aspects: theoretical
implications, practical implications, and future lines of research.

Theoretical implications

This study contributes in various ways to the literature on innova-
tion persistence, especially to the study of innovation persistence in
an emerging economy, emphasizing the development of innovations
in low- and medium-low-tech firms. As the results indicate, firms
that carry out persistent organizational innovations have a higher
probability of carrying out process innovations rather than product
innovations. These results contradict the results obtained by Le Bas et
al. (2015), as in their case, Luxembourgish firms were more likely to
carry out product innovations than process innovations. This contra-
diction is a motive to carry out more studies in the future, to determi-
ne why the innovation behavior in the two cases differs.

A second aspect to keep in mind has to do with the impact of absorp-
tive capacity on technological innovation persistence. It can be ap-
preciated that absorptive capacity has a greater influence on product
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innovation persistence than on process innovation, which corres-
ponds to the results obtained by Tavassoli and Karlsson (2015), but
specifying that, taking into account research and development expen-
ses, which is one of the elements that have been taken into account
in the present study to measure absorptive capacity. It is important to
note that emerging economies invest very little into research and deve-
lopment, but despite this limitation, manufacturing firms in emerging
economies have been able to carry out technological innovations.

A third theoretical contribution focuses on the way that interaction
with market and institutional networks encourages low- and me-
dium-low-tech firms’ technological innovation persistence. In the
first place, market networks only weakly impact the development of
product innovations, as Badillo and Moreno (2016) also found. As
for connections with institutional networks, especially universities,
they encourage the development of both product and process inno-
vations; this finding agrees with the literature, which indicates that
connections between firms and universities favors the development
of process innovations (Le Bas et al., 2015) more than product in-
novations and that connections with customers, suppliers, and com-
petitors favors the development of product innovations (Ghauri et
al,, 2016).
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Practical implications

The present study has practical implications, as well: executives of
firms should promote organizational practices that allow for work
to be better organized, for external relationships with other firms or
public institutions to be enhanced, and for the design or packaging of
the good or service to be improved.

It is suggested that executives invest more in research and develo-
pment, train their employees more to foment innovation activities,
and, as much as possible, implement a research and development de-
partment in order to develop their ability to exploit external knowled-
ge to improve their technological innovation capacity.

Also, executives should try to connect themselves with market net-
works in order to obtain valuable information that will allow them
to learn what is happening in the market and to provide innovative
products that satisfy the needs of their customers. Additionally, they
should be encouraged to seek out universities as strategic partners
to develop persistent process innovations, which could help them to
reduce costs and to be more competitive.

It is also important to indicate that policymakers, in their desire to en-
courage technological innovation, should orient their resources to im-
prove relationships between firms and universities and research centers
so that technology transfer projects can be developed. Additionally, it
is recommended that policymakers finance employee training courses
for small and medium-sized firms that teach them to develop their in-
novation capacity and foment those firms’ participation in technology
fairs to increase their contact with machinery and equipment suppliers,
which for medium-sized firms are a source of technological knowledge.

Limitations and future research

As no study is exempt from limitations, a first limitation is the fact
that this study uses a logistic model that does not take into account
dynamic situations that manufacturing firms in emerging economies
run into. The study uses data published in 2012 and 2015, a time pe-
riod in which the Peruvian economy was stable. It would be interes-
ting to carry out studies in moments of economic crisis to verify if
the firms continue carrying out persistent technological innovations.

A second limitation has to do with the use of data from two national
surveys. Generalizations cannot be made; it would be convenient to
include the data from at least three national innovation surveys in
order to have more reliable results. Moreover, it is suggested that com-
parative studies be carried out with the data from national surveys
conducted in other Latin American countries and, in this way, points
of commonality and difference in the diverse innovative behaviors of
lower-tech firms in neighboring countries can be found.

An additional limitation is that the national innovation surveys of the
Peruvian manufacturing industry carried out in 2012 and 2015 emplo-
yed a slightly different questionnaire. There were minor changes made
to the 2015 survey; these impede using the study variables consistently.
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Conclusions

Using a sample of 271 low- and medium-low-tech manufactu-
ring firms and econometric evidence, this study complements
findings from previous studies regarding the effect of organi-
zational innovation, absorptive capacity, market networks, and
institutional networks on product and process innovation per-
sistence. The main results show that there is a positive effect on
product and process innovation persistence when the firm has
also been persistent in its organizational innovation, and this
agrees with the findings of other recent studies (Le Bas et al,,
2015 & Haned et al., 2014). That is to say, if a firm carries out or-
ganizational innovation persistently, the probability of carrying
out product and process innovation increases; however, there is
an even bigger effect on process innovation persistence. As for
absorptive capacity, it has been found that absorptive capacity
increases the probability that a firm will innovate its products
and processes persistently. However, it has been found that there
is a greater effect on product innovation, along the lines of what
Tavassoli and Karlssonv (2015) also identified. Additionally, evi-
dence has been found that market networks increase the proba-
bility of carrying out persistent product innovation; no evidence
of an effect on process innovation has been identified. Finally,
institutional networks increase the probability of carrying out
persistent product and process innovation.
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