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Technological Innovation Persistence
Organizational Innovation Matters

H. Naciba, C. Le Bas, C. Mothe, T.U. Nguyen-Thi

Abstract—Organizational  innovation favors technological
innovation, but does it also influence technological innovation
persistence? This article investigates empirically the pattern of
technological innovation persistence and tests the potential impact of
organizational innovation using firm-level data from three waves of
the French Community Innovation Surveys. Evidence shows a
positive effect of organizationa innovation on technological
innovation persistence, according to various measures of
organizational innovation. Moreover, this impact is more significant
for complex innovators (i.e., those who innovate in both products and
processes). These results highlight the complexity of managing
organizational practices with regard to the firm’s technological
innovation. They also add to comprehension of the drivers of
innovation persistence, through a focus on an often forgotten
dimension of innovation in a broader sense.
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|. INTRODUCTION

CONOMIC analyses of innovation persistence mainly

focus on technological changes or drivers of technological
innovation persistence. Yet firms’ innovation capabilities do
not depend solely on their internal technological competencies
(e.g., R&D activities); rather, their ability to develop a broad
set of complementary activities and organizational strategies
appears crucial for increasing the performance of their
innovation processes. The importance of managing various
resource types, including non-technological ones, is
highlighted by the resource-based view of the firm and
evolutionary economic theory [38]—[35]-[47]-[46]. Firms that
combine customer, technological, and organizational skills
bring more innovations to the market [29].

Research is only beginning to shed light on “very complex
and under-investigated topic” [29, p. 1262] of the relationships
between technological and non-technological innovations.
However, broadening the scope of anaysis beyond the
technological domain is crucial to understand firms’ economic
performance, because complex organizational innovation
modes serve to explain this performance. Reference [4] finds
that the range of innovations reflects two multi-innovation
factors, ‘organizational’ and ‘technological’, which are
complementary. In a metaanalysis of organizationa
determinants on product and process innovations [14]
summarizes the impact of organizational innovation practices
on technological innovation.
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Reference [45] builds on the resource-based view of firms
to characterize relationships among organizational process
factors, product development capabilities, and performance in
product development projects. Specifically, organizational
process factors appear associated with the achievement of
operational outcome targets for new product performance and
thus customer satisfaction. Reference [2] also argues that
organizational innovations serve as prerequisites and
facilitators of the efficient use of technical product and process
innovations, whose success depends on the degree to which the
organizational structures and processes adapt to the new
technologies. Organizational innovations offer an immediate
source of competitive advantage, because they have significant
impacts on business performance in terms of productivity, lead
times, quality, and flexibility. Reference [2] thus recommends
further clarification of distinct types of innovation, and
especially organizational innovations.

In response to such calls for insight into the influence of
organizational innovation strategies on  technological
innovation outcomes, we highlight the effect of non-
technological innovation on firms’ technological innovation
persistence. Unlike previous studies of innovation persistence,
we consider the specific role of organizational innovation,
which clearly is important for corporate performance but has
not been researched with regard to its potentia impact on
technological innovation persistence. To fill this gap, we begin
by establishing our focal research question, based on a survey
of extant literature. We then describe our data set before
outlining our methodology and empirical models. Next, we
discuss our results and conclude with some avenues for further
research.

Innovation refers to the adoption of an idea, behavior,
system, policy, program, device, process, product, or service
that is new to the organization [13]. Although reference [13]
considers the general concept of organizational innovation as
related to al parts of the organization, most approaches divide
innovation into technological and organizational versions.
Reference [40] separates technological and non-technol ogical
innovation to include new marketing strategies and changes to
management techniques or organizational structures in the
latter category. Most literature in innovation management and
economics instead concentrates on technological innovation,
without clear guidelines for how firms should address the types
of innovation that may lead to technological innovation [12].
The expanded definition of innovation in the Oslo Manual [36]
treats organizational innovation as an innovation type, separate
from the technological innovation type. Yet the question
remains. How does organizational innovation affect
technological innovation and thus global firm performance?

Studies of the relationships between organizational and
technological innovations often highlight that technological
innovation drives organizational changes within the firm [24]-
[16], because firms introducing technological innovation must
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reorganize their production, workforce, sales, and distribution
systems. Another research stream suggests an inverse
relationship, such that organizational innovation enhances
flexibility and creativity, which facilitates the development of
technological innovations  [20]-[30].  Organizational
(re)structuring, if it leads to structural renewal, could facilitate
other types of innovations [22]. For example, reference [44]
emphasizes how external relations and networks can enhance
technological innovation in pharmaceutical firms, and
reference [5] shows that innovation is a function of individual
efforts and organizational systems amed at facilitating
creativity, such that successful product innovation depends
partly on organizational factors. Studying interrelations of
different innovation strategies, reference [43] indicates that a
combination of technological and non-technological
innovation has a positive impact on innovation performance.

Similarly, [22] finds a positive relationship between
organizational innovation and technological innovation. With
sample of fast-moving consumer goods firms in Germany [29]
studies the effect of organizational skills on firms' innovative
performance. Firms implementing a combination of customer,
organizational, and technological skills tend to introduce more
innovations. Reference [34] finds that the effects of non-
technological innovations differ depending on the phase of the
innovation process. Organizational innovations significantly
increase the likelihood of innovation, but not its commercial
success.

These studies all acknowledge the crucia role of
organizational practices on competitive advantage and firm
innovation, in the sense that they provide input into the firm’s
innovation process and innovation capability. Therefore, we
argue that firms that dedicate more resources to new
organizational forms should be in a better position to use new
skills and technologies efficiently.

I1.DATA, VARIABLES AND DESCRIPTIVE STATISTICS

Community Innovation Surveys (CIS) follow a subject
approach to studying innovation, with the firm as the statistical
unit (rather than an individua innovation), and combine
census and stratified sampling methods for each wave. The
stratum variables are consistently activity and size, and the
data collection includes both innovators and non-innovators.
For statistical consistency, we draw on three successive waves
of the French CIS; CI$4 (2002-2004, which we call ty), CIS6
(2004-2006, or t;), and CIS8 (20062008, or t,), as provided
by the French Institute of Statistics (INSEE) and collected by
the Industrial Studies and Statistics Office (SESSI).

A. Dependent variables

We used four dependent variables. The CIS considersafirm
innovative if, in a given period of time (i.e., three years prior
to the survey), it introduced a new product or process. We
designed dichotomous variables to measure whether the firm
produced an innovation during that period, as well as to assess
the type of innovation (product, process, or organization).
Product innovators introduced, in the three years prior to the
survey, goods or services that were ‘either new or significantly

improved with respect to its fundamental characteristics,
technical specifications, incorporated software or other
immaterial components, intended uses, or user friendliness’
[36]. Process innovators implemented ‘new techniques or
significantly improved production technology, new and
significantly improved methods of supplying services and of
delivering products’ [36].

From these definitions, to study the persistent innovation
behavior of firms, we identified four types of innovators: pure
product, pure process, single, and complex. The binary
variable (Only_prod) takes a value of 1 if the firm is a pure
product innovator; (Only_proc) takes the value of 1 if the firm
is a pure process innovator; the (Single) variable equals 1 if
the firm is a single innovator, such that it introduced either a
product or a process innovation during the studied period; and
the fourth dependent variable (Complex) takes a value of 1 if
the firm is a complex innovator because it introduced both
product and process innovations. For each type of innovator,
we considered the dependent variable related to each of the
three time periods (see Table 1 for definitions and descriptive
statistics).

B. Organizational innovation

Our main hypothesis relates to the impact of organizational
innovation on firms’ technological persistence. Several
measures of organizational innovation appear in previous
studies examining technological innovation [43]-{2]-[33]-
[34]. Generally, organizational innovations include changes in
business practices (including knowledge management), in the
workplace organization or the firm’s external relations.

TABLEI
VARIABLES

Variables Type Description

Alternative endogenous variables of innovation
performance indicators all displayed for the year
2008 (present period, t)

Equals 1 for firms that are “pure product innovators”:
this category includes the firms that introduce a new
or significantly improved good or service with
respect to its capabilities, user friendliness,
components or sub-systems

Equals 1 for firms that are “pure process innovators™:
this category includes firms that at least one type of
one of the three process innovations regarding any
new or significantly improved (1) methods of
manufacturing or producing goods or services (2)
logistics, delivery or distribution methods for your
inputs, goods or services (3) supporting activities for
your processes, such as maintenance, systems or
operations for purchasing, accounting, or computing

Only_prod B

Only_proc B

Single B Equals 1 for firms that have introduced a product or a
process innovation
Complex B Equals 1 for firms that have introduced both product

and process innovations
ConOrg(t-1t) DO Equals O if firms did not introduced organizational
innovation in either of the two periods, 1 if
organizational innovation is introduced only in t-1; 2
if it is introduced only in t; 3 if it is continuously
adopted during t-1 and t.
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ConOrg(t-2t- DO Equals 0 if no organizational innovation was adopted
1) int-2 and t-1; 1 if it is adopted only in t-2; 2 if it is
adopted only in t-1; and 3 if it is continuously
adopted during the two periods.

Equals 0 if none of the organizational practices are
adopted in t; 1 if only one practice was adopted; 2 if
two practices were adopted; and 3 if both three
practices were adopted

Equals 0 if firms did not introduce any organizational
practicesin t-1; 1 if only one practice was adopted; 2
if only two practices were adopted; 3 if 3 practices
were adopted and 4 if all practices were adopted.
Internal  R&D  expenses (estimated amount of
expenditures for in-house R&D that includes capital
expenditures on buildings and equipment specifically
dedicated to R&D) divided by the total number of
employees for the year 2006.

Externa R&D expenses (average of three CIS
variables: (1) the amount dedicated to the purchase of
external R&D, (2) the acquisition of acquisition of
machinery, equipment and software - that exclude
expenditures on equipment for R&D- and (3) the
acquisition of external knowledge) divided by the
number of employees for the year 2006.

Ranging from 1 to 4: 1 if the firm has less than 50
employees, 2 if the firm has between 50 and 250
employees, 3 if it has between 250 and 1000
employees; 4 if it has more than 1000 employees.
Ranging from 1 to 4 according the situation of the
geographic market where the enterprise sells its
goods and products: 1 if the market is local or
regional, 2 if it is national, 3 if it concerns EU
member countries, 4 for all other countries.

Equals 1 if the firm is part of agroup

IntOrg(t) DO

IntOrg(t-1) DO

Int_RDyy Q

Ext_RD 11 Q

Size DO

Market DO

Gpt B

Dumsect; DO Score ranging from 1 to 4 to reflect the technological

intensity of sectors, based on NACE Rev 1.

Prior research has tended to concentrate on the probability
of introducing new organizational practices during a reference
period, a procedure that fails to account for the degree of
intensity of the organizational innovation or the temporal
continuity of organizational change. Thus, these approaches
cannot assess some key aspects of organizational innovation,
such as intensity, continuity, or the impact on the dynamics of
firms’ innovation behavior.

Instead, we adopted new measures of organizationa
innovation that could (1) handle the temporal continuity of
organizational innovation (ConOrg) and (2) examine the
degree of intensity of organizational innovation (IntOrg).
Specifically, we introduced two variables in each case to
control for the continuity of implementing organizationa
innovation across two periods of time, such that we attain four
organizational innovation variables.

To congtruct ConOrg, we began with data about
organizational innovations implemented during the reference
period for each wave and created the binary composite
variable of organizational innovation (Org). The CIS04

reported three organizational practicess (1) new or
significantly changed corporate strategy, (2) advanced
management techniques, and (3) maor changes to

organizational structure. The CIS06 included data on four
organizational practices. (1) new business practices for
organizing work and procedures, (2) new knowledge

management systems, (3) new methods of workplace
organization, and (4) new methods of organizing external
relations. We constructed four dummy variables for each
practice. Finaly, CIS08 provides information about three
organizational practices. (1) new business practices for
organizing work and procedures, (2) new methods of
workplace organization, and (3) new methods of organizing
external relations." The variable Org(t) (t — 2, t — 1) equals 1 if
at least one organizational practice was implemented during t
(t—2,t-1) and O otherwise.

In a second step, we constructed ConOrg using Org. The
variable ConOrg (t - 1, t), for example, depends on the firms’
organizational innovation during t — 1 (2004-2006) and t
(2006-2008). It eguas O if firms did not introduce
organizationa innovation in any of the two periods, 1 if
organizational innovation appearsonly int—1 (Org(t—-1) =1
and Org(t) = 0), 2 if it has been introduced only int (Org(t — 1)
= 0 and Org(t) = 1), and 3 if it is continuously adopted
throughout both periods (Org(t — 1) = 1 and Org(t) = 1).

The second variable of organizational continuity, ConOrg(t
- 2, t — 1), follows similar principles: It equals O if no
organizational innovation was adopted in t — 2 (2002—-2004) or
t — 1 (2004-2006), 1 if it were adopted only int -2, 2 if it
adopted only in t — 1, and 3 if it has been continuously
adopted. Both indicators of organizational innovation thus are
intertemporal, such that we may control for the temporal
dimension of the impact of organizational innovation on the
dynamics of technological innovation. Although the items
pertaining to diverse organizational practices are not the same
across different CIS waves, this issue does not appear to be a
problem for our analysis, because we determine ConQOrg on the
basis of the composite organizational variable determined for
each reference period.

The descriptive statistics pertaining to the relationship
between organizational innovation and technological
innovators’ profiles show that more than 10% of pure product
innovators do not introduce any organizational innovation in
either t — 2 or t — 1, 11.63% introduce organizational
innovations in t — 2 but not t — 1, 21.52% implement
organizational innovations only int — 1, and 56.42% do so in
both periods.

In addition, we introduced two other variables to control for
the degree of intensity of organizational innovation over time.
Specificaly, IntOrg(t) is determined on the basis of data about
the three organizational practices reported in CIS08. It equals
0 if none of the organizational practices arise in t,2 1 if only
one practice is adopted; 2 if two practices have been adopted,
and 3 if al three practices are adopted during t.

Similarly, the construction of IntOrg(t — 1) uses information
about four organizational practices reported in CIS06: (1) new
business practices for organizing procedures, (2) new methods
for organizing work responsibilities and decision making, (3)
new methods for organizing external relations with other firms
or public institutions, and (4) knowledge management
procedures.

1 A methodological change between the CIS06 and CISO8 reintegrated ‘knowledge
management’ back into ‘new business practices for organizing procedures’ for CI1S08.
2 In this case, the firm does not introduce any organizational innovations.
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Thus IntOrg(t — 1) equals O if firms never introduce
organizational practicesint— 1, 1 if they adopt one practice, 2
if they introduce two practices, 3 if three practices have been
adopted, and 4 if all practices are adopted.®

C.Estimation method

Our godl is to test for the probability of being an innovator
in period t,, as a function of the intensity of past innovation
behavior in the two previous periods. We thus needed to
estimate not only past innovation behavior but also the
different types of innovations that firms have adopted and the
extent to which they are more persistent with organizational
innovations. However, in panel data sets, investigating the
impact of observed and unobserved individual characteristics
and their relation with initial conditions can be problematic
[23]. Empirica literature on persistent innovation resolves this
issue by using dynamic panel models. Previous studies of the
persistence of innovation generally use binary discrete choice
modeling, out of consideration of the nature of the data sets
and variables. Reference [39] investigates the persistence
effects of innovation activities using severa binary dependent
variables that express the innovation behavior of firms as a
function of past innovation and other explanatory variables,
indicating variation across individuals and time. She then uses
a second set of explanatory variables that are time constant and
implements a probit model with the Wooldridge estimation
method to control for unobserved heterogeneity. Reference
[42] uses a panel of ClS-derived Dutch manufacturing firms to
study the persistence of innovation with a maximum likelihood
dynamic tobit model that accounts for individual effects and
initial conditions. Reference[1] uses a dynamic probit random
effect model to evaluate the persistence of innovation among a
set of Italian manufacturing firms. In this paper, we retained a
dynamic probit random model.

I1l. RESULTS

We estimate dynamic probit random models, using the
approach recommended by [48], to account for unobserved
heterogeneity and overcome initial condition problems [39].
With this procedure, we can examine the factors that explain
the dynamics of different profiles of technological innovators,
taking into account different dynamic specifications of
organizational innovation.

First, to gain a better understanding of the role of
organizational innovation, we estimated a set of models that
each included one measure of organizational innovation and
four profiles of technological innovators: pure product, pure
process, single, and complex. Model 1 provides the standard
model and includes the two measures of temporal continuity of
organizational innovation, ConOrg(t — 1, t). In Table 2 we
present the results when ConOrg(t — 1, t) is a dynamic
specification of the organizational continuity between the
lagged period (t — 1) and the current one (t).

3 We interpret IntOrg(.) as a measure of the intensity of organizational innovation. It
should depict the diversity of new practices implemented by the firm.

Thus we determine that the persistence parameters for single
and complex technological innovators are positive and
significant, but we find no evidence of persistence for simple
product or process innovators.* Being a single or a complex
innovator in the previous time period positively correlates with
the probability of being a single or complex innovator in the
future.

The value of the estimated coefficient also indicates the
strength of the persistence dynamic, that is, the degree of
influence of past innovation on a current decision to innovate.
A higher coefficient indicates a stronger persistence process.
The results show that complex innovators are prone to be more
persistent than single innovators, and the initial conditions
have positive and highly significant effects, such that firms’
initial innovation status is strongly correlated with unobserved
heterogeneity.

As another important result, we determine that the degree of
organizational continuity is significant and positively
correlated with the probability of being a single or complex
innovator. Firms that occasionally implement organizational
innovation during the lagged or current period and those that
have continuously implemented it in both periods exhibit a
higher probability of being complex innovators, compared
with firms that implemented no organizational practices during
the two periods. This expected result, in line with [28]
findings, confirms the crucia role of organizational innovation
for generating complex innovation over time. Its effect istwice
as strong for complex innovators as for single innovators, but
it does not explain firms’ likelihood to be pure product or
process innovators.

TABLEII
DYNAMIC RE PROBIT ESTIMATION (MODEL 1)

Only Prod Only Proc  Single Complex
Lagged Innovation
Only_prod(t-1) 0.230

(0.177)
Only_proc(t-1) 0.143

(0.220)
Single(t-1) 0.421**
(0.198)
Complex(t-1) 0.507**
(0.221)

Organizational Innovation
ConOrg(t-1,t) 0.0412 -0.0193 0.0521* { 0.116***

(0.030) (0.035) (0.031) (0.031)
Explanatory variables
Int_RD(t-1) 0.005* 0.009 0.146*** -7.47e-05

(0.003) (0.005) (0.019) (0.002)
Ext_RD(t-1) 0.022***  -0.008 0.0418** -0.002

*

(0.007) (0.005) (0.013) (0.005)
Size -0.401 0.593 0.009 0.142

(0.297) (0.363) (0.297) (0.358)
Market 0.224** 0.169 0.219** 0.216

4In afirst step, we also estimated simple models, assuming the absence of
individual effects and exogenous initial conditions. The persistence
parameters were positive and highly significant for all innovator profiles.
However, in these unrealistic conditions, overestimation of the dependent
variable is likely, so the significance of the persistence parameters does not
mean that true persistence exists. These results are available on request.
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(0.106) (0.129) (0.102) | (0.142)

This finding seems to suggest

that organizational

Gp 0.141 0.348 0.256 0.315
(0.282) (0.336) (0.271) (0.344)
Dumsect -0.168 0.219 -0.101 -0.140
(0.209) (0.273) (0.212) (0.263)
Individual heterogeneity
Only_prod(0) 1.225%**
(0.233)
Only_proc(0) 0.834***
(0.240)
Single(0) 0.589***
(0.219)
Complex(0) 0.419**
(0.209)
Gpmean 0.248 -0.163 0.063 -0.370
(0.320) (0.367) (0.293) (0.371)
Dumsectmean -0.013 -0.165 0.012 0.030
(0.214) (0.277) (0.217) (0.267)
Sizemean 0.798** -0.759**  0.253 0.139
(0.313) (0.374) (0.306) (0.368)
Marketmean 0.0910 -0.235 -0.042 -0.017
(0.127) (0.145) (0.116) (0.158)
Intercept - - -1.721%**  -3.049*%**
2.581***  1.370***
(0.389) (0.369) (0.296) (0.493)
p 0.436 0.346 0.160 0.045
(0.088) (0.117) (0.150) (0.164)
-2InL 1114.85 697.47 912.34 546.07
Percent 825 71.9 87.9 76.6
correctly
predicted
Observations 2360 2360 2360 2360

innovation, once it has been continuously adopted over two
recent periods of time (t — 1 and t), is more efficient for
generating a higher probability of innovating than that adopted
for two preceding periods (t — 2, t — 1) that are more distant in
time from the reference period t. That is, there is a temporal
dimension to the efficiency of the effect of organizational
innovation on technological innovation.

In addition to Models 1 and 2, we estimated several other
models that include our new indicators of temporal intensity of
organizational innovation, IntOrg(t) and IntOrg(t — 1). We
therefore explore another aspect of firms’ intensity, in terms of
organizational innovation practices. Recall that IntOrg(t) is a
proxy for the degree of organizationa intensity in period t
(CIS8, 2006-2008), and it takes a value from 0 to 3,
depending on the type of combinations of organizational
practices reported in CIS8. Thus, we can determine whether,
aside from firms’ characteristics and R&D activities, the
intensity of organizationa practices affects the persistence
parameters. Models 3-5 thus mirror Models 1 and 2, except in
the indicators of organizational innovation.

Notes: *, **, and *** denote significance at the 10%, 5%, and 1% levels,
respectively. Standard errorsin parentheses. Random effects estimates are
computed by adaptive Gausse-Hermite quadrature.

A. Sensitivity analysis and robustness checks

To check the robustness of the results, we ran further
regressions with different specifications of our main
explanatory variable: organizational innovation. We therefore
introduce three new measures of organizational innovation:
ConOrg(t — 2, t — 1), IntOrg(t), and IntOrg(t-1), with the
results reported, respectively, in Tables 3, 4, and 5. The
estimated coefficients and their level of significance are
roughly the same as those reported in Model 1. The effects of
other explanatory variables, such as R&D intensity and size,
are similar across the various models, such that our estimations
are robust for the control variables. Therefore, we report only
the estimated coefficients related to the block of the main
independent variables.

In Model 2 in Table IlI, in which ConOrg(t — 2, t — 1) is
specified as a dynamic measure of the organizationa
continuity between the periodst — 2 and t — 1, the results for
the persistence parameters are similar to those in Model 1.
Pure product and pure process innovators do not appear
persistent. On the contrary, the persistence parameters of
single and complex innovators are positive and highly
significant. These results confirm our previous findings from
Model 1: Firms with the capacity to introduce products and/or
processes in the past have a higher chance of being persistent
than those that have implemented only products or only
processes. The effects of organizational innovation on single
and complex innovators’ behaviors are positive and
significant, though not as strong asin Model 1.

TABLE I
DYNAMCIC RE PROBIT ESTIMATIONS (M ODEL 2)

Only Prod  Only_Proc Single Complex
Lagged Innovation
Only_Prod(t-1)  0.184

(0.179)
Only_Proc(t-1) 0.151

(0.222)
Single(t-1) 0.352*
(0.200)
Complex(t-1) 0.381*
(0.230)

Organizational Innovation
ConOrg(t-2,t-1)  -0.019 0.005 0.008 0.063*

(0.029) (0.034) (0.031) (0.033)
p 0.466 0.341 0.214 0.143

(0.086) (0.119) (0.145) (0.104)
-2InL 1115.55 697.60 918.06 576.45
Percent 82.0 710 86.3 78.4
correctly
predicted
Observations 2360 2360 | 2360 | 2360

Notes: *, **, and *** denote significance at the 10%, 5%, and 1% levels,

respectively. Standard errorsin parentheses.

TABLE IV
DYNAMICS PROBIT ESTIMATIONS (MODEL 3)
| Only Prod [ Only Proc | Sngle | Complex

Lagged Innovation
Only_Prod(t-1)  0.326*

(0.173)
Only_Proc(t-1) 0.151

(0.220)
Single(t-1) 0.559***
(0.096)
Complex(t-1) 0.311*
(0.187)

Organizational Innovation
IntOrg(t) 0.295*** 0.0214 0.309*** 0.411%**

(0.035) (0.037) (0.030) (0.045)
p 0.372 0.343 0.001 0.073

(0.096) (0.118) (0.003) (0.130)
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-2InL 1072.03 697.00 864.65 510.34
Percent 84.4 71.6 89.0 84.3
correctly

predicted

Observations 2360 2360 2360 2360

Notes: *, ** and *** denote significance at the 10%, 5%, and 1% levels,
respectively. Standard errorsin parentheses.

Turning to organizational innovation, the estimation results
for IntOrg(t) (Model 3) in Table IV indicate that the pure
product innovation variable is significant when we control for
the degree of organizational intensity in the current period, all
else being equal. The fact that firms implement more than two
organizational practices in the current period could change the
dynamics of their product innovation behavior, compared with
acase in which no organizational practices are adopted.

The interpretation of these results is twofold. First, the joint
implementation of organizational practices during the current
period might induce a complementary effect, in terms of
management and competence profitability, that enhances
firms’ capacity to continue to introduce new or improved
products over time. Second, product innovators in general
seem to achieve higher growth rates [8], which enables them to
devote more resources to innovation activities and which
could, in turn, create a higher capacity to innovate persistently,
though this effect holds only after we control for the degree of
organizational intensity.

As for the other innovator profiles, we observe that the
persistence parameters are positive and significant for complex
innovators and highly significant for single innovators.

With regard to the impact of organizational innovation, the
organizational parameters are positive and highly significant
for pure product, single, and complex innovators. The
simultaneous introduction of more than one organizational
practice during the three-year period t enhances firms’
technological innovation capacity in that period. Finally, we
present the results for the last model with IntOrg(t — 1) in
Table V.

TABLEV
DYNAMIC RE PROBIT ESTIMATIONS (MODEL 4)
[ Only Prod  Only Proc  Single  Complex
Lagged Innovation
Only_prod(t-1) 0.211
(0.176)
Only_proc(t-1) 0.150
(0.221)
Prod_ou_proc(t-1) 0.352*
(0.197)
Prod_et_proc(t-1) 0.280
(0.211)
Organizational Innovation
IntOrg(t-1) 0.080** -0.013 0.101*  0.159***
**
(0.033) (0.038) (0.033) (0.035)
p 0.426 0.342 0.161 0.106
(0.089) (0.118) (0.147) (0.144)
-2InL 1112.45 697.55 91436  567.98
Percent correctly 82.2 71.9 87.9 77.8
predicted
Observations 2360 2360 2360 2360

Notes: *, ** and *** denote significance at the 10%, 5%, and 1% levels,
respectively. Standard errorsin parentheses.

With these organizational innovation variables, al else
being equal, single technologica innovation remains
persistent. In contrast, the persistence parameters for pure
product and complex innovators are no longer significant. At
first sight, this result might seem contradictory, but conditional
on the degree of organizational intensity in the current period
(IntOrg(t)), the two innovators profiles are persistent. These
results may reflect the effects of lagged time returns of
organizational innovation on current innovations.

Overdl, the results across three models confirm that the
joint implementation of organizational practices, compared
with a case in which no organizational practices are adopted,
has a crucia impact in terms of leading firms to innovate and
enhancing their technological innovation capacity in the same
period. There also could be a temporal dimension, in terms of
returns on organizational strategies undertaken during the
previous periods on current firms’ likelihood to innovate.

IV. CONCLUSION

With this study, we have attempted to explore the
consequences of organizational innovation on the patterns of
firm technological innovation persistence. This research
complements previous literature by providing detailed
statistical  evidence of the impact of organizationa
innovations, then inserting them as regressors in different
empirical models. In so doing, we provide new insights into
the relationship between nontechnological and technological
innovation and add to comprehension of the impact of
organizational innovation on technological innovation
persistence. Three waves of French CIS data enabled us to
examine the determinants of four profiles of technological
innovators, focusing on different dynamic specifications of
organizational innovation. These findings enrich the learning
approach to innovation persistence. Product, process, and
organization innovation exhibit strong, systematic interactions
[1].

Implementing new practices or procedures, new methods of
work responsibilities, and new externa relations al have
consequences for (or offer incentives to) the design of newly
structured products or improved processesin general.

Two key results thus emerge from our empirical analysis
among French manufacturing firms. First, we find persistence
in innovation but also that this trend does not hold for al types
of innovators. Our methodology builds on the idea that
different kinds of innovators exist. We explicitly distinguish
pure product, pure process, single (product or process), and
complex (product and process) innovators. In line with another
recent study using the Luxembourg CIS, we find that complex
innovators are more persistent [28], likely due to the positive
returns on past investments and the role of accumulating
competencies during the previous period, which then enhance
firms’ capacity to innovate persistently in the future. These
results also reaffirm the existence of system effects and
synergies among alternative innovations. Competencies and
knowledge gained during product development processes spill
over to projects designed to improve innovation processes.
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Conversely, innovation in processes enhances firm
efficiency, which can improve capacities to introduce new
goods or services [28]. Thus, firms that have combined
product and process innovations in the past are more likely to
be prepared, in terms of innovations opportunities,
competencies, and work procedures, to introduce complex
innovations in the present and future.

Second, and perhaps even more important, our estimations
reveal a positive impact of organizational innovations on
technological innovation persistence. This impact is neither
general nor aways of the same magnitude. Organizational
innovation exerts a positive impact on complex innovators but
almost never on pure process innovators. We have tracked the
effects of two aspects of organizational innovation: relative
continuity in the implementation of organizational innovation
and the level of intensity in organizational innovation
behavior. If the organizational innovation goes farther back, its
effect is weak. That is, a specific organizational innovation
exerts an effect on technological innovation in the short term,
leaving almost no positive propagation effects in subsequent
time periods. Instead, intensity matters more significantly and
positively. The more practices are implemented by the firm,
the higher the probability it remains an innovator (though this
pattern does not apply to pure process innovators).

We aso acknowledge that our approach is clearly
exploratory. The three CIS surveys do not use the same
guestions pertaining to organizational innovation, nor has there
been any standard, unanimously accepted definition of
organizational innovation in academic research. Therefore, we
hope ongoing studies elaborate on the concept of
organizational innovation and reach a standardized definition,
similar to those that already exist for product and process
innovations. In addition, technological and organizational
innovations significantly help explain firm performance, but
we lack proper models to track the effect of different types of
innovation on firm performance over time. Thus, it is
necessary to expand on our analysis of innovation, beyond
technological aspects, to gain a better understanding of firms’
economic performance. Further research should include
qualitative, longitudinal studies that can effectively tackle the
continuity and intensity aspects of organizational innovation.

Finally, our study provides several new insights regarding
tools to support innovation policies. The extant targets of
regional and national innovation policies have been product
and process innovations; we show that organizational
innovation matters, perhaps even more. New routines and
organizational practices by the firm not only affect its current
technological innovation but also exert lasting effects on its
innovation activities. Thus organizational innovation should be
a more important feature in the design of new types of public
support.
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