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1. The process of innovation

Oslo Manual (2005) classifies four main forms of innovation:
» Product, Process, Organizational and Marketing innovations
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1. The process of innovation

» The traditional process of innovation
Sequential chain “Sources-Innovation-Performance”

Innovations Performances
Products Protection

R&D R&D Innovations Strategies (Turnover, VA,
Decision Investment A (PR, Employment,
Proce_ss Patents, Market share,

Innovatlorf Trademarks, %Turnover

Obstacles to [ Secrets,...) Innovating

Innovation

Products,...)
Organizational

Innovations
L 4 1‘
; /,

,/ Innovations with
P environnemental
fits
I (/ (/ bene

» The modern process of innovation

Board Diversity
o Integration of the Organizational Innovations and Marketing Innovations

o Implications for environment, CSR, and Sustainable Development

> Board diversity and innovation
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1. The process of innovation

Oslo Manual (2005) classifies four main forms of innovation:
» Product, Process, Organizational and Marketing innovations
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2. Innovation measures and CIS - Community Innovation Survey

French Community Innovation Survey (CIS) since 1990 (3 year period)
INSEE - National Statistical Office in France (20 000 firms - 8" wave in 2010-2012)
»Innovation 1991 — Appendix of EAE "Firm Annual Survey" (1986-90)

»CIS1 (1990-92)

»CIS2 (1994-96)

»CIS3 (1998-00)

»CIS4 (2002-04)

» CIS5 (2004-06) "Overlapping data" with three years' CIS length Eurostat requirement

> CIS6 (2006-08) A | [ﬂ]
EHQUEIE‘ communautaire sur
»CIS7 (2008-10) I I'innovation 2012
STATISTIQUE
>CIS8 (2010-12) insee | | ST

»CIS9 (2012-14) Available December 2016
»CIS10 (2014-16) Survey validated during Summer 2016
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2. Innovation measures and CIS - Community Innovation Survey

Community Innovation Survey (CIS) since 1990 (3 year period)
INSEE - National Statistical Office in France (20 000 firms - 8t wave in 2010-2012)

= General information (size, sales, sector...)

* New to the
* Only new to the

"A is the market introduction of a new good or service or a
significantly improved good or service with respect to its capabilities, such as
quality, user friendliness, software or subsystems.

The innovation must be new to your enterprise, but it does not need to be new to your
market.

It does not matter if the innovation was originally developed by your enterprise or by
other enterprises."
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2. Innovation measures and CIS - Community Innovation Survey

Community Innovation Survey (CIS) since 1990 (3 year period)
INSEE - National Statistical Office in France (20 000 firms - 8t wave in 2010-2012)

= General information (size, sales, sector...)

New to the
Only new to the

* New or significantly improved for the manufacture or production
* New or significantly improved or or
* New or significantly improved for its processes

[l If at least one YES among three: Firm is defined as
[l If NO to these 3 questions go directly to questions on Org. and Mkg. Innovations
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2. Innovation measures and CIS - Community Innovation Survey

Community Innovation Survey (CIS)

* Innovation activities and expenditures

= Sources of information and co-operation for innovation
= Effects of innovations

= Objectives of innovations

= Obstacles to innovation: projects or activities of innovation

* Abandoned during conception / Abandoned at the beginning / Delayed projects

Only for firms with technological innovating activities (Product, Process or Project)
* CIS 2, 3,4,5 and 7 for all firms
* CIS 9 only for non-innovating firms

= Obstacles to innovation for all firms (Financial, Knowledge, Market obstacles)

= Environmental benefits of innovation
= Strategies to reach objectives of the firm
= Protection methods for innovation

THE PROCESS OF |NNOVATION OBSTACLES COMPLEMENTARITIES AND DYNAMICS

Fabnce GALIA BurgundySchooI ofBusmess BSB Duon France



2. Innovation measures and CIS - Community Innovation Survey

Community Innovation Survey (CIS)

New business practices in the or of the

* New to improve the use or exchange of information,
knowledge and ability, within the company, or so as to collect information outside of the
Company

* New organization methods for the , for the purpose of a better
and

 New management models for with other companies or public institutions

THE PROCESS OF INNOVATION: OBSTACLES, COMPLEMENTARITIES AND DYNAMICS

Fabrlce GALIA Burgundy School of Busmess BSB Dljon France



2. Innovation measures and CIS - Community Innovation Survey

Community Innovation Survey (CIS)

: If the firm introduces significant modifications in the design of the product or in the
packaging of the goods or services

: If the firm introduces new techniques or channels for the promotion of the
product

. If the firm introduces new methods for the positioning of the product in
the market or sales channels

. If the firm introduces new methods for establishing the prices of the goods
or services
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3. Obstacles to innovation

Studies on obstacles to innovation
using Community Innovation Survey (CIS):

» Mainly aimed at understanding their

(Arundel, 1997; Asso and Vito, 2010; Blanchard et al., 2012; Hyytinen and Toivanen, 2005; Mohnen and
Roller, 2005; Mohnen et al., 2008; Savignac, 2008; Segarra-Blasco et al., 2007; Tiwari et al., 2008; Tourigny
and Le, 2004; Mancusi and Vezzulli, 2010; Wziatek-Kubiak and Peczkowski, 2011)

» Minor attention has been paid to the

(Baldwin and Lin, 2002; D’Este et al., 2012; Galia and Legros, 2004; H6lzl and Janger, 2011; lammarino et al.,
2009; Mohnen and Rosa, 2000; Schneider and Veugelers, 2008; Tourigny and Le, 2004)
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3. Obstacles to innovation

Obstacles to innovation:

» Cost and Financial
» Knowledge

» Market

» Institutional

» Other reasons for not innovating

(Oslo Manual, 2005)

THE PROCESS OF INNOVATION: OBSTACLE

Fabrice GALIA -
e

Table 7.2. Factors hampering innovation activities

Product Process Organisationzl  Marksfing
Ralesant fior . . . . .
innowations  innowations nnovations  innorations
Cost factors:
Excazsive percenvad risks
Ciost too high

Lack of funds within the enterprisa
Lack of financa from souncas owteside the
enfanprisa;
Venture capital
Public sourees of funding
Knowledge factors:
Inmizvwation potential (RED, design, eic.)
nesutficiant
Lack of qualified parsonnal:
Withim the entanpriza
In the labour market
Lack of information on technodogy
Lack of information om markets
Dediciencias in the availability of extemal
SAMVICES
Ditficulty i finding co-operation pariners far
Product or procass dewalopmant
Marksting partnarships
\Organisational rigiditias withini the anterprise:
Attituda of parsonnel towards changs
Attituda of managers towards change
Miznagerial structers of anterprise

Inahility to devota statf to innowation activity dua
o producticn requiremants

Mariet Factors:
Uncertain demand for innovative goods or
SBIVICES
Potential market dominated by established
enianprizas
Insfitutional factors:
Lack of infrastructure
'Waakness of prapery rights
Legizlation, regulaticns, standards, taeation
Cther reasons for not innowating:
Mo need to inmovate dua to earier innowations

Mo nead because of ok of demand for
minovations




3.1. Obstacles to innovation — Study #1 (RP, France, 2004)

Community Innovation Survey (CIS)

Obstacles to mnovation (1772 firms)

Obstacles Description Postponed Abandoned
projects (%o) projects (%)

OBS1 ECO RISK Excessive percerved economic risk 213 18.7

0BSs2 COSTS Innovation costs too high 199 14.7

OBS3 FINANCING Lack of appropriate source of finance 138 5.8

OB54 RIGID ORG Resistance of change in the firm (rigid organization) 16.6 33

0BS5S SKILLED Lack of skilled personnel 212 34

OBS6 INFO TECH Lack of information on technologies 17.0 5.5

0BS7 INFO MARK Lack of nformation on markets 16.2 4.4

OBS8 INSTITUT Legislation, regulations, norms, standards 142 3.7

OBS9 CUSTOMER Lack of customer responsiveness to new products and processes 188 0.2

Met at least one obstacle 67.6 (1197) 39.3(696)

Source: SESSI (19977

CIS2 -1994-96: main obstacles are, compared to

Galia, F. and Legros, D. (2004). Complementarities between Obstacles to Innovation: Evidence from France.
Research Policy, Vol. 33, No. 8, pp. 1185-1199 [A+ Ranked Journal, CNRS List Ranked no. 1]..
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3.1. Obstacles to innovation — Study #1 (RP, France, 2004)

e. “the whole is more than the sum of the parts”

Mathematical concept of lattices and qualitative variables (0,1)
Vienott (1989), Topkis (1998), Vives (1999), Amir (2004),
Milgrom and Roberts (1990, 1995), Athey and Stern (1998)

A practice is more likely to be adopted at a higher level
if other practices are adopted at high level, too
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3.1. Obstacles to innovation — Study #1 (RP, France, 2004)

Empirical literature studying complementarities between various
practices or strategies:

I===)> Three types of approaches - Athey and Stern (1998):

1 - Testing the positive between various practices on a
certain number of ( )

2 - Factor which has an effect on one variable will not be with
another variable unless the ( )

3 - Modeling by a set of regressors, including the

interactions effects or clusters between several practices or strategies

( )

+ 3 ext. - Theoretical concept of within the
mathematical concept of lattices ( )
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3.1. Obstacles to innovation — Study #1 (RP, France, 2004)

» Multivariate probit model: 9 equations estimating the 9 obstacles to innovation

Takle 4
Multivariate probit model of obstacles to innovation in postponed projects (1772 firms)

ECO BISE COSTS FINANCING FIGID QRG SEILLED INFO TECH INFO MARE INSTITUT CUSTOMEE.
Intercept —0.00042(0 144 —0.831940.151) —11B2%(0.163) —1.3B0%4(0.155) —0.008**(0.151) —1.264%4(0.172) —1.312%*(0.162) —1.ZBO=ND170) —1.1174={D.157)
Wb empl. (Jog) 0.011{0.032) —0.020{0.032) 0.022(0.034) 002000035 —0.023(0.031) —0. 000 (0.034) 001500034 —0.0190.034) —0.003(0.033)
Med. low tech.  —0.184%(0.090) 003800095 —0.019(0. 1063 — 00700008 0.05900.091) 0.01900.1013 00530099 0.IBZM.1164) —0.032(0.094)
Med. high tech.  —0.088(0. 100 0.1540.103) 0. 1620111 002210104 0.038(10.101) 0.0 .106) 0. 2284 (0. 10:) 047545500122y 0.065(0.101)
Hizh tech. —0. 1850 120 004000 122) 00720159 —0.3159(0.157  —0.293%0.051)  —0.0B3(0.144) —0.051(0.151) 0.3B7H#00 151) —D.394%550]) 154)
French group  —0.0B6(0.104) —0.2154%(0.105) —0.337=(0.117) —0.050(0.118) —0.015(0.104) 002800115 0.054(0.111) —0. 30744 (0.120) 0.019(0.107)
Foreign group —0L0B7(0.1107 030107 —0438° 0117y 0.070.11T) 0. 127(10.106) —0.012(0.113) —0.0B5(0.112) —0.206%(0.116) 0.123(0.107)
Internal B&D 0.213%(0.007) 0. 10E(0.097) 0. 16810 113) 0. 2584 (0.112) 0. 100{0.000 0.135(0.105) 01510114 0.2714{0.118) 0.124(1.105)
External B&ED 016940084  —0.053(0.084) —0.134(0.093) —0.038(0.000) —0.020{0.083) 0. 302 (0.085) 0.027(10.08 0.OBO(0.093) 0.118(0.085)
Training 01795 (0.077) 0.004(0.082) 0. 110(0.091) 0.028 (0 0B E) 020549077y 0.028(0.083) —0.032(10.084) —0.057(0.091) 0.016(0.082)
Cooperation 0.084(0.079 02220083  0.112(0.091) 0.038(0.084) 0.OBE(0.07Y 0.188**(0.081) 0.074{0.085) 0.01 (10 .0EE) 0.161*(0.083)

> Estimate of the disturbance covariance matrix

Table 5

Estimate of the disturbance covariance matrix—obstacles to innovation in postponed projects (1772 firms)

ECO RISK COSTS FINANCING RIGID ORG SKILLED INFOTECH INFOMARK INSTITUT
ECO RISK 1
COSTS 0.37(0.0449) A
FINANCING  0.29(0.051)  |0.44(0.045) 1
RIGID ORG  0.10(0.052)  0.11(0.053) 036(0.052) A
SKILLED 0.12(0.049)  0.14(0.049) 0.34(0.050) [0.46(0.043)] 1
INFOTECH —0.02"+(0.053) 0.16(0.052) 0.19(0.056) 0.39 (0.047) |0.49 (0.041)] 1
INFOMARK  0.17(0.051)  0.10 (0.052) 021(0.056) [0.41(0.046)| 0.33 (0.047) |0.41(0.047) 1
INSTITUT 0.18(0.054)  0.19(0.055) 025(0.058) [0.42(0.050) 028(0.052) 037(0.052) LASALO046) 1
CUSTOMER  0.23(0.048)  0.16(0.051) 0.15(0.054) 027(0.049) 0.19(0.048) 029 (0.048) |0.49(0.042)  0.38 (0.049)

Between parentheses are standard deviation. Correlation coefficients in bold indicate higher values of correlation. Source: SESSI (1997).
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3.1. Obstacles to innovation — Study #1 (RP, France, 2004)

» Multivariate probit model: 9 equations estimating the 9 obstacles to innovation

Table &
Multivariate probit model of obstacles to innovation in abandoned projects (1772 finme)

ECORISE COSTS FINANCING RIGID ORG SEILLED INFO TECH INFO MARE INSTITUT CUSTOMER.
Infercept 164" 0.160) —1357%(0.163) —1414"[0210) —1067(0207) -1017"(0.246) -1855(0244) _L757"*(0271) -—Ll660°*(0279) —1.752°(0.185)
Nbempl (log)  0.112%{0.032)  002400.035)  —0.046(0.050) 0.015{0.068) 0.030(0.047) 0.023(0.050)  —0.006(0.062)  —D.0SS(D.063) 0.00444(0 030)
Med lowtech  —0.1B7+(D.095) —0.1460.103)  —0.043(0.04%)  —0187(0.181)  —0062(DI61)  —0213{0.158)  —0.014(0.158) DOTS(0205)  —0.006(0.120)
Med. high tech  —0.079(0.105) 005600.108)  —0.006(0.157) 00130187y  —0195(0.08§  —0158(0.177)  —0.071(0.171) 0.113(0221)  —0.006(0.129)
High tech. —D104(0.137) 00770149  —0.037(0.123) 010802700 01350253  —01S6(0.198)  —0.033(D.250) 0.5334(0.047) —0.034(0.174)
Fremchproup  0.0BS(0.108)  —0.003(0.117) 0.079(0.156) 0.046(0.210) 0.049¢0.184) 0.176(0.164) 0.074(0.208) 0.027(0.198)  —0.003(0.141)
Forsimm group  —0.006(0.113)  —0013(0.12%)  —0.135(0.160) 0.073(0.228) 0.108(0.187) 0.040{0.181) 0.144(0.187)  —0127(0213)  —0.120¢0.134)
Infermal RAD  0.172(0.110) 0266*0.114)  0.027(D.146) 0.065(0.183)  —0.080{0.183) 0.114{0.167) 0.008(0.184)  —0085(0.175)  —0.094{0.134)
Exemal R&D  0.025(0.088) 0.026(0.088) 0.133(0.127) 0.027(0.166) 0310%(0.148)  010XD.124)  —0.009(0.041)  —0O03S(0.180)  —0.0370.108)
Training —0.082(0.083) 0.04770.085)  —0.0S1D.12D) —0.1520.168) 00370163  —0.O9&0.12T)  —0.029(0.141) 0.023(0.140) 0.040¢0.102)
Coaperation 01320085  —0.024(0.085) 0.116(0.128) 0.078(0.168)  —0.170{0.154) 0.153(0.132) 0.063(0.173) 0:259%4(0.153)  0.0600.105)

> Estimate of the disturbance covariance matrix

Table 7

Estimate of the disturbance covanance matrix—obstacles fo innovation in abandoned projects (1772 firms)

ECO RISK COSTS FINANCING RIGID ORG SKILLED INFOTECH INFOMARK INSTITUT
ECORISK 1
COSTS 0.48 (0.044) 1
FINANCING 034 (0.070) |0.53(0.062) 1
RIGID ORG 028 (0.085)  0.25(0.096) [0.61(0.081)] 1
SKILLED 0.15%% (0.095) 0.42(0.081) U3S(U0YE) [U.49(U.011) 1
INFOTECH 0.16(0.080)  0.29(0.074) 032(0.092) UZ0(UOII) |0.54(0.085) 1
INFOMARK 029(0.076)  027(0.084) 031(0.011) _035(0.013) 040(0.099) 036(0.011) 1
INSTITUT 036 (0.076) 043 (0.078) 035(0.011) |0.49(0.014) 038(0.012) 045(0.093) 040(0.013) 1
CUSTOMER 038 (0.054)  033(0.050) 025(0.077) 028(0.010) 023 (0.094) 020(0.088) 035(0.083) [0.52(0.077)

Between parentheses are standard deviation. Correlation coefficients in bold indicate lngher values of correlation. Source: SESSI (1997).
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3.1. Obstacles to innovation — Study #1 (RP, France, 2004)

F Galia, D. Legros / Research Policy 33 (2004) 1185-1199

Abandoned projects
A Postponed projects
Path to
A :> Innovation
Targeted innovation policies Package of innovation policies
to encourage and ensure to enhance the pace of
perseverance in innovation: innovation:

Economic risk

Innovation costs Innovation costs
Financing Financing
Organization Organization
Skilled personnel Skilled personnel
Technological information Technological information

Information on markets
Institutional environment
Customer responsiveness

Fig 1. Innovation policies on the path to mnovation.

Economic and managerial implications of complementarities between obstacles
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3.2. Obstacles to innovation — Study #2 (ICBM, France and Italy, 2015)

Different types of obstacles:

to innovation: reflects the degree of difficulty of the innovation
process and the learning experience consequent on the firm engaging in
innovation activity

to innovation: encompasses the obstacles that prevent firms
from committing to innovation

D’Este, P., lammarino, S., Savona, M., and von Tunzelmann, N. (2012) What hampers innovation? Revealed
barriers versus deterring barriers. Research Policy 41(2), 482—488.

Determinants of obstacles to innovation within innovation profiles:
: firms that introduce product or process innovation (6364 firms, 30.7%)

: firms engaged into innovation activities but without reaching the
expected output (1063 firms, 5.1%)

: firms not involved in innovation activities (13320 firms, 64.2%)

Galia, F., Mancini S. and Morandi, V. (2015), Obstacles to Innovation and Firms Innovation Profiles: Are
Challenges Different for Policy Makers?, ICBM — 1st International Conference on Business
Management, 2-3 June 2015, Valencia, Spain.
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3.2. Obstacles to innovation — Study #2 (ICBM, France and Italy, 2015)

B Non-Innovative active M| nnovative active Innovators
: . : . 1%
Uncertain demand for innovative goods or services 16%00/
i} OI
- e s
Market dominated by established firms 17%
I 17%

Difficulty on finding cooperation partners

Lack of information on markets

Lack of information on technology

Lack of qualified personnel 1%

I nnovation costs too high

External financial constraints 15%
|

o |
I nternal financial constraints yb ZP%
26%

0% 5% 10% 15% 20% 2504 305/0 35%
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3.2. Obstacles to innovation — Study #2 (ICBM, France and Italy, 2015)

CIS4 in France and Italy: “L'Innovation” - Community Innovation Survey (CIS)
2002-2004 - 20,747 manufacturing and services sectors firms

Predominant impediments for each innovative profile:

» innovation too high
by established firms
for innovative goods or services

The only evident difference among innovation profiles:

» suggests that the high costs involved in innovation projects and the lack of internal
financial resources have an high probability to delay or giving up the innovation
development
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3.2. Obstacles to innovation — Study #2 (ICBM, France and Italy, 2015)

» Multivariate probit models explaining obstacles to innovation that allow taking
into account the possible interdependence between the perception of different
types of obstacles

Dependent variables:

» Types of innovation activities: Internal R&D, External R&D, Equipment, Knowledge, Training, Marketing,
Cooperation

» Sources of information (9 types)

» Ability to appropriate the results of innovative activities
» Public financial support: National, EU

» Wider innovation: Organizational, Marketing

» Size

» High growth

» Group membership

» Industry dummies

» Competition

» International and/or national market

» Country specific effect (impact of national innovation system)

THE PROCESS OF INNOVATION: OBSTACLES, COMPLEMENTARITIES AND DYNAMICS
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3.2. Obstacles to innovation — Study #2 (ICBM, France and Italy, 2015)

Country specific policies
supporting internal R&D,
training programs
and openness of the firms.
Innovators Reinforce the National and
European public policies.

Stimulating and accelerating innovation performance

Support internal R&D and
openness of the firms.
Reinforce the national variations

Innovative active firms and National public subsidies.

Supporting innovation by reducing failures

Policies targeted to technological
innovations linked to other forms
of innovation: organizational and
MNon-Innovative active firms marketing innovations.

Encouraging innovative effort

THE PROCESS OF INNOVATION: OBSTACLES, COMPLEMENTARITIES AND DYNAMICS
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3.2. Obstacles to innovation — Study #2 (ICBM, France and Italy, 2015)

Pro-innovation public policies should take into account that the causes of the

Thus, both to stimulate the involvement of Non-innovative active firms in
innovation activities, to enhance innovative efforts of the other firms and to
help firms in introducing innovation, should aim:

» First:
» Secondly:

Nature of the most perceived obstacles is similar across the three innovation
profiles (/nnovators, Innovative active and Non-innovative active):

» internal financial constraints, innovation costs too high, market dominated by
established firms and uncertain demand for innovative goods or services

» Hampering effect of innovation costs is more evident for Innovative active
firms
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3. Obstacles to innovation: Conclusion

» Better understanding of the factors hampering innovation and the
determinants of these obstacles in order to suggest

. internal financial constraints, innovation costs
too high, market dominated by established firms and uncertain demand for
innovative goods or services

» Hampering effect of is more evident for Innovative active
firms
» However, the across different

and, at the same time, vary across
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3. Obstacles to innovation: Conclusion

Next steps:

> avoiding overlapping of data period

> including France and ltaly

> (manufacturing / services)
» link information focused on and
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Research Policy 44 (2015) 217-232

Contents lists available at ScienceDirect

Research Policy

journal homepage: www.elsevier.com/locate/respol

The fateful triangle: Complementarities in performance between @msmﬂk
product, process and organizational innovation in France and the UK*

Gérard Ballot?-", Fathi Fakhfakh:"*, Fabrice Galia®, Ammon Salterd

* CRED Université Paris I, France

T TEPP-CNRS, France

© Burgundy School of Business, Dijon Paris, France

4 5chool of Management, University of Bath, United Kingdom

» Explore the of relationships between:

»and

[A+ Ranked Journal, CNRS List Ranked no. 1].

Product

Innovation
(Prod)

Process Prod=0 Organizational
Innovation Innovation
(Proc) Prod=1 (Org)

Ballot, G., Fakhfakh, F., Galia, F. and Salter, A. (2016). "The
Fateful Triangle: Complementarities in Performance between
Product, Process and Organizational Innovation in France and
the UK", Research Policy, Vol. 44, No. 1, pp. 217-232
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Product
4. The Fateful Triangle novaton
» Explore the of relationships between:
Process Prod=0 Organizational
Innovation Innovation
> an d (Proc) Prod=1 (Org)
» Examine the : the effects of

complementarities and substitutions between these forms of innovation on
the performance of the firms

» Implement a new testing procedure for complementarity: conditional vs.
unconditional tests

» Test if the triangle depends on:

: France and the UK Ballot, G., Fakhfakh, F., Galia, F. and Salter, A. (2016). "The

Fateful Triangle: Complementarities in Performance between
Product, Process and Organizational Innovation in France and

: the UK", Research Policy, Vol. 44, No. 1, pp. 217-232
Of flrms (R&D) [A+ Ranked Journal, CNRS List Ranked no. 1].
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

» Results should bring some light on:

the firm according to Milgrom & Roberts (1990) benefits from
having certain complementary practices

o Is this prediction (i.e. all innovation forms complementary)?
o If not, are there ?

o Foundations for the theory: new products may require new processes and new
methods of management, marketing... (Damanpour & Evan, 1984; Damanpour,
1991; Freeman & Soete, 1997; Birkinshaw, Hamel & Mol, 2008; Mol &Birkinshaw,
2009)...
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Empirical literature studying complementarities between various
practices or strategies:

I===)> Three types of approaches - Athey and Stern (1998):

1 - Testing the positive between various practices on a
certain number of ( )

2 - Factor which has an effect on one variable will not be with
another variable unless the ( )

3 - Modeling by a set of regressors, including the

interactions effects or clusters between several practices or strategies

( )

+ 3 ext. - Theoretical concept of within the
mathematical concept of lattices ( )
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Two axes of economic/management literature on sources of innovation and
the effects of innovation on firm performance

Long history of econometric studies on the effects of R&D on technological innovation and the
two main forms: product and process

Mairesse & Mohnen (2005) for a survey, Crépon-Duguet-Mairesse (1998), Leiponen (2000)...

Recent extensions on organizational and marketing innovation: Mol & Birkinshaw (2009),
Schmidt & Rammer (2007)
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Two axes of economic/management literature on sources of innovation and
the effects of innovation on firm performance

e. “the whole is more than the sum of the parts”

Mathematical concept of lattices and qualitative variables (0,1)
Vienott (1989), Topkis (1998), Vives (1999), Amir (2004),
Milgrom and Roberts (1990, 1995), Athey and Stern (1998)

A practice is more likely to be adopted at a higher level
if other practices are adopted at high level, too
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Two axes of economic/management literature on sources of innovation and
the effects of innovation on firm performance

Schmidt & Rammer (2007), Roper, Du, Love (2008), Evangelista & Vezzani (2010), Ballot et al. (2011)

performance effects

of the use of different practices in combination with one another
i) General theory: Milgrom & Roberts (1990,1995)
ii) Complementarities between sources of innovation with appropriate econometric tests

of supermodularity and submodularity: Cassiman & Veughelers (2006), Mohnen & Réller
(2005), Belderbos, Carre, Lokshin (2006)

iii) Complementarities between forms of innovation: Corrazin & Percival (2006), Percival &
Corrazin (2008)

: Polder,
Leuwen, Mohnen, Raymond (2010, being revised)
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

France and UK CIS4 - 2002-2004, Manufacturing firms

Total sample of firms Sample of firms which innovate or try to
for the Heckman test innovate used for the production functions of
O UK: 3627 firms the innovation forms

O France: 5691 firms LUK: 2014 firms

O Pooled: 9318 firms OFrance: 3201 firms

Pooled: 5215 firms

Table 1: Definiion of wvariables and descriptive statistics (firms with
technological innovating activities — Product, Process or Project — and all firms')

Name of Description Pooled UK France
variables 3213 finms 2014 fimms 3207 finms
(9318 firms) {3627 firms) 3691 firms)
Product If the finm mtroduces a product that 1z new-for-  30.74 % (28,40 %) 49 33% (27.40 %) 51.61%\292.03 %5}
mnovation the-market (0,1)
Process If the firm mtroduces a new process (0,1) 67.69 Y% (37.88 %5} 55.16% (30.63 %) T557% §42.50 %)
mnovation

Organmizational If one of the following: new or siguficant 6397 % (¢6.39 %4 60.43% (43.64 %) 66 20%//48.15 %)
mnovation mmproved orgamizational structure, system for
managing knowledge, or marketing activities

0.1)
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

combinations (Wijk))

(eight exclusive

Table 2: Descriptive statistics of forms of innovations and the eight exclusive

associated combinations

Pooled

UK

France

Product innovation
Process innovation
Organizational innovation

Product innovation only (W100)

Process innovation onlv (W010)
Organizational innovation only (W001)
Product and process innovation (W110)
Product and organizational innovation (W101)
Process and organizational innovation (W011)
All forms of innovations (W111)

None (W000)

Nb of firms with technological innovating activities
(Product, Process and/or Project)

2646 (50.74%)
3530 (67.69%)
3336 (63.97%)

374 (7.17%)
637 (12.21%)
395 (7.57%)
423 (8.11%)
471 (9.03%)
1092 (20.94%)
1378 (26 42%)
445 (8.53%)

5215

094 (49 35%)
1111 (55.16%)
1217 (60.43%)

192 (9.53%)
229 (11.37%)
229 (11.37%)

137 (6.80%)
243 (12.07%)
323 (16.04%)
422 (20 95%)
736 (11.86%)

2014

1652 (51.61%)
2419 (75.57%)
2119 (66.20%)

182 (5.69%)
408 (12.75%)
166 (5.19%)
286 (8.93%)
228 (7.12%)
769 (24.02%)
956 (29 87%)
206 (6 44%)

3201

Sources: CIS 4 (UK and Fra.nce)




4. The Fateful Triangle: Complementarities in Performance

between Product, Process and Organizational Innovation
Two approaches for testing complementarities:

two sets of activities are linked, the

use of one practice often requires the use of other practices (CORR and
RED)

»|dentify the relatedness in the use of different practices
»Find evidence that some practices are usually combined with others

performance effects of the

use of different practices in combination with one another (PROD and
SUPERMOD)

» Direct test of the economic value and performance

»Mutual product of the joint use of practices produce economic benefits that are
greater than the individual parts
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

» Qualitatives Variables: Mathematical concept of lattices
Vienott (1989), Topkis (1998), Vives (1999), Amir (2004), Milgrom and Roberts (1995), Athey and Stern (1998)

» The theory of supermodularity based on Topkis (1978) lattice theory allows
for the discreteness of the factors/strategies, notably taking binary values
(present (1), absent (0)).

: performance function
» Case of two types of innovation: Product (x1) and Process (x2):

=)

Introducing Product innovation (x1) is more efficient-productive when
Process innovation (x2) is introduced simultaneouly

THE PROCESS OF INNOVATION: OBSTACLES COMPLEMENTARITIES AND DYNAMICS
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

» Case of three types of innovation:
Product (x1), Process (x2) and Organization (x3):

» Set of eight exclusive combinations W1i1j1k from WO000 to W111 where 1.=1

if the firm introduces a product innovation; zero otherwise,
1=1 if the firm introduces a process innovation; zero otherwise,
and 1,=1 if the firm introduces an organizational innovation; zero otherwise

: performance function

» Testing complementarity between Product (x1) and Process (x2)

NOT only one inequality constraint,

== but
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

» Testing between Product (x1) and Process (x2)
NOT only one inequality constraint, but TWO inequality constraints
» Testing is replacing '>' by '<'

» Testing these
(Kodde & Palm, 1986),

but can lead to inconclusive interpretations

» We then introduced a more detailed approach than the literrature:
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

» Unconditional complementarity tests (Kodde & Palm, 1986) can lead to
inconclusive interpretations

Appendix 1: Testing complementarity and substituabilitv of the 7 possible cases
of interpretation (Kodde-Palm LR tests)

N\

/ A
HO accepted / Doubt \ HOrejected

:> Test of Supermodularity:

Testing for complementarity

HO accepted Doubt HOrejected
\ / Test of Submodularity:
: \ a :>' Testing for substituablity
Lower Upper
Bound Bound

Critical values for two constraints:
at 5% level: lower bound (df=1) = 2.706 and upper bound (df=2) = 5.138
at 1% level: lower bound (df=1)= 5412 and upper bound (df=2)=8.273

We accept HO if LE. statistic is smaller than the lower bound. We reject HO if this LR
statistic is larger than the upper bound. If this statistic is between the bounds, the
outcome is within the doubt region.




4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

» Unconditional complementarity tests (Kodde & Palm, 1986) can lead to
inconclusive interpretations

Test of Test of Interpretation
Supermodularity: Submodularity:
Testing for Testing for
complementarity substituablity
Casel HO accepted HOrejected Strict complementarity
(Strict COMPL )
Case 2 HOrejected HO accepted Strict substituability
(Strict SUBST.)
Case 3 HO accepted Doubt Weak complementaritv
(Weak COMPL )
Case 4 Doubt HO accepted Weak substituability
Case 5 HO accepted HO accepted gfndusi‘ig
Case6 HOrejected HOrejected & Inconclusive )
]
Case 7 Doubt Doubt Inconclusive )




4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation
» Case of

» Testing unconditional and conditional complementarity between
Product (x1) and Process (x2):

Product

TWO inequality constraints: Innovation
(Prod)
» when Organization (x3) is absent
(Org=0)
» when Organization (x3) is present
(Org=1) Process Organizational
Innovation Innovation
(Proc) (Org)




4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Product and Process
Product and Organization
Process and Organization

Testing SIX inequality constraints

Process
Innovation
(Proc)

Product
Innovation
(Prod)

Prod=0

Organizational
Innovation

(Org)




4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Trivariate probit: main results

» Size has a positive effect on process and organizational innovations, no effect on
product (economies of scale)

> Internal R&D has a positive effect on product innovation, negative on process for
FR, and positive on organizational innovation in UK only

» Training has no effect on product, and a positive effect on process and
organizational innovations.

» Cooperation, openness have always a positive effect

» Informal appropriability has always a positive effect, confirming many enquiries
about its higher protection than formal protection.
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Trivariate probit: similarities and differences between Countries
UK: complementaritiy between process and organizational innovation
and also between product and organizational innovation
no relation between product and process innovation

France: complementarity between process and organizational innovation
no relation between product and organizational innovation
substitution between product innovation and process innovation

Correlations of residuals UK France

Product / Process 0,019 0,54 -2,06
Product / Organization 2,12 0,034 1,13
Process / Organization @ 4,96  0,265*** 8 18>
Nb of observation 2014 3201

Sources: CIS 4 (UK and France), Industry dummies are not reported.
Significance levels at *#* 104, ** 5% and * 10%_
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Multivariate probit: eight exclusive innovation combinations (Wijk)

The number of significant factors increases in the number of different forms of
innovation done simultaneously

firms need a more systematic use of the diverse possible strategies when the aim
is innovation in all forms

Size becomes a positive factor only when the firm innovates in the 3 forms

R&D is the most often positive & significant factor, except for process only

Training always increases innovation except when there is only product innovation, (or
Prod combined with Org in UK)

Cooperation always enhances the probability of innovation mainly in UK, but less in
France

Sources (Openness): positive only when Org Innov

Intellectual protection, formal or not, increases the probability of innovating, although
much less in UK

Financial, knowledge and market obstacles to innovation no influence, except financial
in UK
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Performance is regressed on the eight combinations of innovations and control
variables

Table 3: Exclusive inmovation combinations and performance.
Dependent variable: Log of sales per emplovee (2004 in Euro)

UK France

Coef. z Coef. z
WOoo 0.843%%x 771 0,758 %% 535
W100 0. 813%%* 745 0,723 %%% 5.16
WO10 0 87g%**  T7OT7 () 759%%% 523
W01 0. 866%** T8O 0, 734%%% 5.16
W110 0.903%%% g 00 0 773%% 533
W101 0. 878%*% B O00  ( T789%*% 547
W11 0.880%** B (07  ( T58%%* 531
Wi111 0.88g*¥* 703 0,77 5%%% 543
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

= Size has no influence

= R&D has a positive effect on performance, which can be interpreted
as an “absorptive capacity” effect (Cohen-Levinthal,1990) since
innovations are controlled for

= Financial and knowledge obstacles have the right negative sign but
are significant only for France, while the market obstacles are always
significant (less rent from innovations)

= Appropriability methods have no effect on performance, but these
have normally been captured in the innovation equations
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

(Kodde & Palm, 1986) lead mostly to

inconclusive interpretations

» Only two cases of conclusive interpretations

UK

France

Supermodularity
Submodularity
PROD / PROC

1.108*** (HO accepted)
0.00B***(HO accepted)

Inconclusive

0.977***(H0 accepted)
0.610*** (HO accepted)

Inconclusive

Supermodularity
Submodularity
PROD / ORG

0.622*** (HO accepted)
0.145***(HO accepted)

Inconclusive

1.873***(H0 accepted)
0.000*** (HO accepted)

Inconclusive

Supermodularity
Submodularity
PROC / ORG

0.000*** (HO accepted)
2.251***(H0 accepted)

Inconclusive

0.222***(H0 accepted)
1.622%** (HO accepted)

Inconclusive

5%

Lower bound : 2.706

Upper bound : 5.138
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

by sub-samples:
» Lead mostly to inconclusive interpretations
» Only two cases /24 of conclusive interpretations
»SME: all tests are inconclusive
» Large firms: week substituability between PROC / ORG in UK
»Low R&D: all tests are inconclusive

»High R&D: all tests are inconclusive

» We then implement a more detailed approach than the literrature: Conditional
complementarity
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

» Similar results on conditional complementarities between product and process when
organizational innovation is absent

» Only for French firms, product and organizational innovations are conditional complements
when firms do not introduce process innovation

» Conditional substitution effect in both countries between process and organization when
product is introduced

| UK sample | | French sample |
Product Prodact
Inngivatizn Inngvation

(Pred) . (Pred)

* LA
'
3 = Proc=1
L% 1+.

..4’ !“
Proc=0 ", .

Prozess A Organizational Process e e Organizational
inovation - Innovation mmovation— — = = = = — — - Innovatinn

——  Complementarity Complementarity

= = = = S bstitutability = = = = Sybstitutability
............. Mo relation seemsssnneres N relation




4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

First lessons comparing France and UK:
firms can only choose between two strategies -

and ’
but the estimated returns are likely to be higher for none of the two.
firms must choose the

2. Strategies are then Country dependent. Contingency theory applies: there
IS
Strong strategic implications for French and UK managers

4. This suggests further sample splits
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation
Sample split according to size: small-medium versus large firms

|I.IH::-nrr|pl-|: — Semnall and mediunm firms ]

Product
Innovaticn
Prad)

P rgs =10 " H-..\_'
O
Process Frad=0 Crrganizational
Inmowvation - Innowvatiocn
(Proc) Prod=1 (Crg)
Cormg e rme rkarity
_— - Cubstitutability
""""""" Mo relation
UK sample — Larnge firmms ]
Product
Inmowvation
(Prod)
rg=1 -"'F‘- - -h"\._ ’ = Proe=l
__._,-" '-_-\l r.‘-
- -~ R
-~ T Drg=0 Prasc=0 =,
=~ e =,
h S -
Frnc:lss Froo=0 O rganizaticonal
P —— - I =t iovrs
{F"r-l:lul:'_l Prod=1 (Org)

Cormpde rmes n it ity
Sulbstitutakility
Mo relation

| French sample — Small and mediam firmms |
Product
Imnowvation
(Prod)

Process _____________P_ffﬂ_'fj_i':'_ _____________ Organizational
Innovation  _ _ _ — o o — — — — Inmowvation
(Proc) Prod=1 (Org)

Corrmplermentarity
Substinatakility
= ir e lation

I Fremnch ssample — Large fiems |

Product
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Sample split on “capabilities”

| UK sample — Lo RID ]

Product
Inmnowvation
(Prod)
Org=1 “__,-"‘. 4
- A Org=0
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: high-tech / low-tech firms
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4. The Fateful Triangle: Complementarities in Performance
between Product, Process and Organizational Innovation

Lessons from the size slipt:

» SMEs have to choose clearly between the "technological strategy" and the
"structure-oriented strategy", for cost reason

firms should choose an
benefiting from economies of scale

Lessons from the “capabilities” slipt:

benefit more from complementarities than Low Tech firms:
logical in the context of the competition by innovation

2. French firms and UK firms should choose different strategies:
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EXPLORING THE PATH OF PRODUCT, PROCESS, ORGANIZATIONAL AND
MARKETING INNOVATIONS  Ballot, G., Fakhfakh, F. and Galla F(2017)

refer a bronze monument built 20 BC
called Milliarum Aureum (lat. "Golden Milestone")

Gross B., Schmitt P. and Reimann R. (2015)
construct a map with all roads
converging to Roma:

alignedina

covering all of Europe
(Open Source Data from OpenStreet Map)

http://roadstorome.moovellab.com/countries
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Which road of innovation would you take for performance?

Main objectives of this paper:
» Study the

» |ldentify and characterize the
with

» Explore the of the different path of innovation

» Estimate the
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Answering the following four questions contribute to the existing literature:

(i) What are the main firms' ?

(ii) Are we able to ?
(iii) What are the ?

(iv) Does the ?
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Literature review: theoretical background

“Knowledge accumulation”
“Success breeds Success”

R&D Sunk Cost
Appropriation Theory

YV V V V

Dynamic capabilities
Technological Dynamic Capabilities - R&D Capabilities
Organizational Dynamic Capabilities

Y V V V

Path dependence
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Literature review: theoretical background

. experience in innovation is associated with dynamically

increasing returns in the form of learning-by-doing and learning-to-learn effects: new ideas by

recombining (re-arranging) old ones (Leonard-Barton, 1992; Foss, 1997; Geroski, Van Reenen, and Walters, 1997;
Duguet and Monjon, 2004; Latham and Le Bas, 2006, Nelson and Winter, 1982; Teece, Pisano, and Schuen, 1997;
Antonelli, Crespi, and Scellato, 2013)

. innovation feeds performance and profitability, economic and

commercial successes, higher permanent market power, reducing financial constraints, enhance

technological opportunities which later funds innovation activities (Flaig and Stadler, 1994; Cefis, 2003;
Latham and Le Bas, 2006; Cefis and Ciccarelli, 2005; Crespi, and Scellato, 2012)

. engage in R&D activities with start-up - initial costs that are usually not
recoverable, time choice implications between investing and not investing in R&D activities, barrier to
both entry to and exit from R&D activity. Long-term commitment, strategy and innovation as a
systematic component, routines firms' behavior (Latham and Le Bas, 2006; Antonelli, Crespi, and Scellato, 2012)

. products innovation, compared to other forms of innovation, become
persistence 'gold medal' when outcomes can be protected with strong intellectual property (Teece,1986)
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Literature review: theoretical background

. ability of the management for “appropriately adapting, integrating, and
reconfiguring internal and external organizational skills, resources, and functional competences toward

changing environment” (Nelson and Winter, 1982; Teece and Pisano, 1994; Teece, Pisano, and Shuen, 1997; Helfat,
2000; Eisenhardt and Martin, 2000; Zollo and Winter, 2002; Teece, 2007)

. R&D capabilities are

important for firms to gain the ‘sensing’ capabilities for identifying the most important technological
developments in the market and forecast the direction of change. Learning capabilities of the firm and

absorptive capacity literature, ‘local search’ - ‘exploitation’ / ‘exploration’ (Cohen and Levinthal, 1989;
Freeman and Soete, 1997; Zahra and George, 2002; Lewin et al., 2011; Lichtenhaler and Ernst, 2012)

. strong managerial dynamic capabilities are important

drivers of the firm’s ability to introduce innovations (Damanpour, 2014; Damanpour, 2016; Freeman & Soete,
1997; Birkinshaw, Hamel & Mol, 2008; Mol &Birkinshaw, 2009; Battisti and Stoneman, 2010...)

{

. 'history matters': . the characteristics of the processes that are analyzed

and their results are fully determined and contained in their initial condition’. Opportunities and

strategic alternatives for learning will be 'close in' to previous activities (Teece, 1988; Leonard-Barton, 1992;
Teece and Pisano, 1994; Utterback, 1996)
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Literature review: empirical evidence

» Empirical evidence mainly related

to persistence of innovation rather than dynamics

(Cefis and Orsenigo, 2001; Roper and Hewitt-Dundas, 2008; Peters, 2009; Raymond, Mairesse, Mohnen and Palm, 2010;
Clausen, Pohjola, Sapprasert and Verspagen, 2011; Antonelli, Crespi and Scellato, 2012; Ganter and Hecker, 2013; Love,
Roper and Vahter, 2015; Trigero and Cdrcoles, 2013; Le Bas and Scellato, 2014; Haned, Mothe, and Nguyen, 2014; Hecker
and Ganter, 2014; Lhuillery, 2014; Triguero, Cércoles, and Cuerva, 2014; Suarez, 2014; Tavassoli and Karlsson, 2015;
Kesidou and Demirel, 2015)

> Different measures of "innovation": Innovation counts, Innovation output,
Innovation activities, R&D intensity, Cooperation, Patents, TFP growth

» Data and methods: Time series analysis, Panel, Dynamic panel data, Transition
Probability matrixes, Probit model, Multinomial probit model, Survival model,
Dynamic discrete choice panel data model
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Literature review: empirical evidence

» Main results of previous empirical evidence on persistence of innovation:

o Level of persistence differs according to the typology of innovation: product/process
innovation, complex/simple innovators, low/high-tech sector. Higher persistence for R&D
investments and for product innovation

o Organizational innovation is a determinant factor for innovation persistence

o Persistence characterized by a strong threshold effect: only great innovators have a
stronger probability to keep innovating

o Correlation between innovation and persistence of profit and performance
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over a
between
to that exist in previous panel studies
over between that
provide all performance information
Figure 1: CIS periods and potential overlapping effects
CIS 5 CIS 6 CIS 7 CIS 8 ===> | FARE 2013
/N (2004-2006) £'\.(2006-2008) Z\(2003-2010) /!\ (2010-2012) Performances
12006 5 | 2008 010 | 2010, | 2012 | —=> 2013
CIS 4 X CIS 6 X CIS 8 ——=> | FARE 2013
(2002-2004) (2006-2008) (2010-2012) Performances
2002 | 2004 X | X 2006 | 2008 X | 2010 | 2012 | =—> 2013
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Data: Three waves of French CIS between 2002 and 2012
Community Innovation Survey (CIS): CIs4 (2002-04), CIS6 (2006-08) and CIS8 (2010-12)

= INIOVAtION -

Dans e cade oe |3 Statisique publique,
i services statstiques ministenels 52 50N aE50CEE POUr cete enquéts -
‘Institut national de [ statistique ot dos Sludes ECONDMIGUES [IN5ES) pour k25
SENVICES [y COMprs DaNqUES &t 3SEUIENCES) & POUN |S COmmEs,
STATIST) e '@ SENioe des enies af des siatisques Industrsles (Sess) pour Mndustie,
“T |2 Service sconomique et statistque [Sesp) pour I3 constructon =t les franspors,
FUBL u-.'E & Service cantral des enquates of eludes SETSHqUes [So2es) pour les Industies
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Community Innovation Survey (CIS): CIs4 (2002-04), CIS6 (2006-08) and CIS8 (2010-12)

General information (size, sales, sector...)

New to the
Only new to the

* New or significantly improved for the manufacture or production
* New or significantly improved or or
* New or significantly improved for its processes

[IE=)> If at least one YES among three: Firm is defined as
I]D If NO to these 3 questions go directly to questions on Org. and Mkg. Innovations
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Community Innovation Survey (CIS): CIS4 (2002-04), CIS6 (2006-08) and CIS8 (2010-12)

® Innovation activities and expenditures (sum R&D)

= Sources of information and co-operation for innovation (Cooperation, Breath, Depth,
Make, Buy,...in the three waves, Market pull and Technology push only in CIS4)

= Effects of innovations (in CIS4)

= Objectives of innovations (in C/S6)

= Obstacles to innovation: projects or activities of innovation

* Abandoned during conception / Abandoned at the beginning / Delayed projects

Only for firms with technological innovating activities
(Product, Process or Project) (in CIS4)

= Obstacles to innovation for all firms (Financial, Knowledge, Market obstacles in CIS4)

= Environmental benefits of innovation (in CIS6)

= Strategies to reach objectives of the firm (in CIS8)
= Protection methods for innovation (Formal IPR in CIS4 and CIS8, Informal IPR in CIS4)
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Community Innovation Survey (CIS): CIS4 (2002-04), CIS6 (2006-08) and CIS8 (2010-12)

* New business practices in the or of the (0,1)
* New organisation methods for the , for the purpose of a better
and (0,1)
 New management models for with other companies or public institutions
(0,1)
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Community Innovation Survey (CIS): CIS4 (2002-04), CIS6 (2006-08) and CIS8 (2010-12)

* Significant modifications in the of the product or in the packaging of the goods or
services (0,1)

* New methods for the of the product in the market or sales channels (0,1)
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(2002-2012) and (2008-2013):

> 1,817 firms

CIS 4 CIS 6 CIS 8 ===> | FARE 2013
(2002-2004) (2006-2008) (2010-2012) Performances
2002 | 2004 2006 | 2008 2010 | 2012 | =—=> 2013

Firms with technological innovating activities (Product, Process or Project)
(1,604 firms, 88.28%)

Firms without any technological innovating activities
(213 firms, 11.72%)
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Table X1: Descriptive statistics of forms of innovations and the sixteen exclusive associated combinations (firms with

technological innovating activities — Product, Process or Project — during at least one period and all firms!)

CIs 4 2004 CIS 6 2008 CIS g 2012

(2002-2004) (2006-2008) (2010-2012)

1,604 firms 1,604 firms 1,604 firms

{4,817 firms) {1,817 firms) (1,817 firms)
Technologically active firms during at least one period: 100% (85.28%) 100% (88, 28%) 100% (88, 28%)
Firms with technological innovating activities
{Product, Process or Project)
Product innovation 61.09% (%4 62.96% (P¢) 50.24% (Pg)
Process mnovation 66.39% (%e) 60.84% (P¢) 47.24% (?¢)
Organizational innovation 62.90% (%e) 58.79% (Pe) 30.37% (Pe)
Marketing innovation 38.90% (%e) 30.98% (P¢) 28.24% (Pg)
At least one form of Imnovation among four 25.15% %) 84.41% P5) T2.38% ™)
Mean of innovation forms (0-4) (Sd. Dev.) 229 (1.28) 2.13(1.33) 1.76 (1.41)
Min / Max 0-4 0-4 0-4
Product innovation index (0 -100) [2 types: Nwhi & NwF] (SD.) 4335 (40.40) 46.32 (40.68) 37.30 (42.10)

Process mmovation mdex (0 -100) [3 fypes] (3.1
Organizational innovation index (0 -100) [3 types] (3.D.)
blarketing innovation index (0 -100) [2 types] (3.D.)

40.44 (36.73)
36.76 (34.56)
27.15 (37.29)

36.88 (36.77)
40.04 (39.19)
18.42 (29.58)

2722 (34.20)
33.81 (38.59)
18.14 (31.31)

Sources: CI5 4 (2002-2004), CIS 6 (2006-2008) and CIS 8 (2010-2012) France

* Figures in bracketz and italics concem all firms in the zample (1,817 firms). Other fizures concemn the sample of 1604 firms with
technological innovating activities (Product, Process or Project) during at least one period.
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PPOM
All firms (1,817 firms);
Firms with technological innovating activities (1,604 firms);
Firms without any technological innovating activities (213 firms)

&-659
=62 &3
60,00 H___Egg géi
35790 §3,79 “
~ < ‘, 20,23
™ 46,67 47,24
3 #5
40,00 ' ®, 38,90
®. 35,61
.o, “*®. 30,98
"®.28,23 ¥ ‘8 28724
e 25,92 24,41
23,00 !
20,00 13,78
.,
lﬂg'q'l }51*-" 2,45
0,00 Sy B =8 @p0—0 0,00
Cls4 CIs6 CIs & Cls4 CI56 CIS8 Cls4 Cls6 Cls 8
(2002-04) (2006-08) (2010-12) (2002-04) (2006-08) (2010-12) (2002-04) (2006-08) (2010-12)
(1,817 (1,817 (1,817 (1,604 (1,604 (1,604 (213 (213 (213
firms) firms) firms) firms) firms) firms) firms) firms) firms)
== ® == Product innovation ==® == Process innovation

Organizational innovation = « # « » Marketing innovation
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Results: descriptive statistics of dynamics of innovation

» Exploring in more details the

with the
> Set of from WO000 to W111 where
1=1if the firm introduces a innovation; zero otherwise,
1=1 if the firm introduces a innovation; zero otherwise,
1,=1 if the firm introduces an innovation; zero otherwise,
1=1 if the firm introduces a innovation; zero otherwise
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Table X1: Descriptive statistics of forms of innovations and the sixteen exclusive associated combinations (firms with
technological innovating activities — Product, Process or Project — during at least one period and all firmsl)

‘ CIS 4 2004 CIS 6 2008 CIS g 2012
(2002-2004) (2008-2008) (2010-2012)
1,604 firms 1,604 firms 1,604 firms
{1,817 firms) (1,817 firms) (1,817 firms)
Technologically active firms during at least one period: 100% (88 28%) 100% (88 28%) 100% (88 28%)
Firms with technological innovating activities
{Product, Process or Project)
None forms of innovations None (W0000) 11.85% (%) 15.59% (%) 27.62% (%)
One form of innovation 16.03% (%) 17.95% (%a) 17.27% (%5)
|||]|:> Product innowvation only (W10007 3.90% (%) 6.98% (%5} 5.55% (%4}
Process innovation enly (W0100) 40304 82 A4 2404, 0L 340045 /82
=) Organizational innovation oaly (W0010) 5.03% (%) 5.67% (%) 6.92% (%)
Marketing innovation cnly (W00} 2.06% %a) 1.06% (®g) 1.31% %z
T'wo forms of innovations 23.18% al 22.52% %) 21,01 % (%)
Product and process innovation (W1100) 6.98% (%) 7.86% (%) §.30% %5}
Product and organizational immovation (W1010) 4.05% (%) 3.80% (%4} 4 80% (%3}
Product and marketing innovation (W11} 1.93% (%4) 1.81% (%5} 1.68% (%)
Process and orgamizationzl innovation (W0110) 6.86% (%) 6.80% (%4} 5.36% (95}
Process and marketing innovation (W0101) 1.18% (%) 0.50% (%5} 0.69% (%5}
Organizational and marketing mnovation (W0011) 2.18% (%) 1.73% (%3} 2.18% (%3}
Three forms of innovations 28.86% (%) 25.18% (%a) 19.51% (%5)
|||]|:> Product, process and organizational nnovation (W1110) 17.39% (%) 18.08% (26} 11.72% 26}
Product, process and marketing immovation (W1101) §.18% (4s) 3.18% [4a) 2994 ¥}
Product, organizational and marketing mnevation {W1011) 2.49% (%) 2.49% (23} 2.62% (95}
Process, organizational and marketing mnovation (W0111) 4.80% (%) 1.43% (%3} 2.18% (%3}
> Four forms of innovations All forms of immovations (W1111) 20.07% (%) 18.77% (%) 14.59% (%)

Sources: CIS 4 (2002-2004), CIS 6 (2006-2008) and CIS 8 (2010-2012) France

; ; ke and talics concern all firas In the semple (1,817 ). UMaeg figures coucen the s=nple of 1,604 s with
! Figures in brackets and talics concern all fiiras in the sanple (2,817 fimo & firm
technological innovating acionnnes (Froduct, Process of Project) duritg ai least oge venod.
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Innovation Combinations (Wijkl)
. All firms (1,817 firms);
Firms with technological innovating activities (1,604 firms);
Firms without any technological innovating activities (213 firms)

100%
- I I I I l
BO%
T0%
60%
50%
40%
30%
20%
10%
0%
CI5 4(2002-04) C15 6 (2006-08)C15 B (2010-12) CI5 4 (2002-04) CIS & [ 2006-08) CIS 8 (2010-12) CI5 4 {2002-04) CI5 6 (2006-08) (15 8 ({2010-12)
(1,817 firms) (1,817 firms) (1,817 firms) (1,604 firms) (1,604 firms) (1,604 firms) {213 firms) (213 firms) (213 firms)
m None forms of innovations None (W0000) B Product innovation only (W1000)
m Process innovation only (\W0100) m Organizational innovation only (W0010)
m Marketing innovation only (W0001) ® Product and process innovation [W1100)
m Product and organizational innovation (W 1010) m Product and marketing innovation (W1001)
m Process and organizational innovation (W0110) m Process and marketing innovation (W0101)
m Organizational and marketing innovation (W0011) m Product, process and organizational innovation (W1110)
m Product, process and marketing innovation (W1101) o Product, organizational and marketing innovation (W1011)
Process, organizational and marketing innovation (W0111) B Four forms of innovations All forms of innovations (W1111)
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Econometric Methodology in four steps:

» Explaining dummy for firms with technological innovating activities — Product, Process or
Project — during at least one period (0,1)

» ldentify characterize the firms path of innovation and the dynamics of innovation strategies

» Explore the determinants that leads firms to be part of the different path of innovation

» Estimate the impact of the paths of innovation on performance
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» Explaining dummy for firms with technological

innovating activities Table R.1: Results of the selection equation

Dependent variable: dummy for firms with

— Product, Process or Project — technological innovating activities — Product, Process
. : or Project — during at least one period
during at least one period (0,1) o T
Group 04085 0106
Positive and significant influence of: L_“_“lmaﬂ:at 'E;m3 0.104
Mational marlet D534%% (126
» Group membership European marlet 0471%% 0123
Informal appropriability 0365%% 0060
» European market Financial cbstacles 02563 0113
Knowladge obstacles 0215 0.143
» Informal IPR
. . Llarket cbstacles 0.100 0114
> Financial obstacles C onstant 3RE5FEE (508
Bzando-FL zquarsd 0.221
N Obs 1,817
N Cansorad 213

Sources: €154 (2002-2004), G5 6 (2006~ 2008), A5 8 (2010-2012)
and FARE (20:08- 2013}, Francs

Industry dumdnies a5e not raportad.

Significance levels at ¥+ 1%, ** 5% and * 10%.
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» ldentify characterize the firms path of innovation and the dynamics of innovation
strategies

First step: cluster our firms through a hierarchical clustering method and
identify the optimal number of clusters

Second step: starting from the centroids obtained in the hierarchical
clustering, we use a nonhierarchical method to assign firms to clusters
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Table X3.1: Descriptive statistics of the four clusters of firms with technological innovating activities — Product, Process or Project — during at least one period

«1,604 firms)
All firms Cluster 1 Cluster 2 Cluster 3 Cluster 4
1,604 firms 496 firms (31.0%2) 370 firms (23.0%) 475 firms (29.6%5) 263 finms (16.4%%)
CIs 4 CIs6 CIs8 CIs 4 CIs 6 CIS 8 CIs 4 CIs 6 CIs 8 CIs 4 CI=6 CIS 8 CIS 4 CIS 8 CIS 8
(2002- (2006- (2010- (2002- (2006- (2010- (2002- {2006- {2010- (2002- (2006- (2010- | (2002- (2006 (2010-
2004) 2008) 2012) 2004) 2008) 2012) 2004) 2008) 2012) 2004) 2008) 2012) 2004) 2008) 2012)
Product mnovation 61.09 62.96 50.24 T4.80 83.87 30.44 2027 2019 36.76 18.53 93.89 05.05 61.21 15.21 1928
Process inmovation 66.39 60.84 4724 2246 7198 1734 17.03 2892 30.81 1811 2011 26.74 441 31.94 5589
Crganizational Innovation 62.90 38.79 5037 21.05 64.31 15.52 2892 2348 50.08 14.74 §2.95 90.32 35.13 31.33 7110
Marketing inmovation 38.90 5098 28.24 35.44 4254 .48 19.73 10.27 2459 4805 49.89 60.63 16.35 418 1027
A Jazet oma fomn of inmarration amons fonr 2915 2441 72138 0l 00 0R QR AC AR 5279 S0 AR 3L AR 0571 100 10401 OR300 ALAR 2407
Mfean of mnovation forms (0-4) 229 213 1.76 293 262 0.72 0.85 0.94 123 2.80 3.16 330 217 1.02 1.66
Sd. Dev 128 133 141 094 1.06 082 0.89 0.94 126 1.07 0.79 0.68 092 0.87 1.04
Min / Max 0-4 0-4 0-4 0-4 0-4 0-3 0-3 0-4 0-4 0-4 1-4 2-4 0-4 -3 0-4
Product imnovation mdex (0 -100) [2 types: Nwhd & NwF] 4335 46.32 37.50 473 60.58 2016 1337 19.05 2486 6031 1242 7326 3954 10.64 1977
Process inmovation index (0 -100) [3 types] 40.44 36.88 2712 30.80 4294 159 1.65 1432 1549 51.29 38.87 35.50 4740 17.49 19.65
Crrganizational irmovation mdex (0 -100) [3 types] 36.76 40.04 3381 48.79 4489 @13 1531 14.50 2027 4547 60.07 65.40 2951 30.67 4233
Marketing innovation mdex (0 -100) [2 types] 2715 13.42 15.14 KA 25.80 394 13.24 5.44 1391 3442 2968 40.73 10.02 2.28 627
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Number of Innovations (0-4) - Four Clusters (1,604 firms)

] 4,0
35
3,3
2
3,0
29
28
26
25
7.3
21 2,2
2,0
18
1,7
15
12
1,0 1.0
) 0.9
0,7

0,5
0,0

54 C56 C58 Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster Cluster

[2002- (2006~ [2010- 1-CIS41-CIS61-CISB 2-CI542-CI562-CISE 3-CIS43-CIS63-CISE 4-CI544-CI564-CISB

04) 0B) 12) (2002- (2006~ (2010- (2002- (2006~ (2010- (2002- (2006~ (2010- (2002- (2006- (2010-
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5. Crossroads to Roma: Dynamics of Innovation Strategies

Table X3.2: Descriptive statistics of the four clusters of firms with technological innovating activities — Product, Process or Project — during at least one period

(1,604 firms)
. All firms Cluster 1 Cluster 2 Cluster 3 Cluster 4
1,604 firms 496 firms (31.0%) 370 firms (23.0%) 475 firms (20.6%) 263 firms (16.4%)

TISd (86 (S8 | (IS4 (86 C8§ | C84 (86 (8§ | CS4  CI86 (88 | (B4 €86 CIB8 |

(2002~ (2006-  (2010- | (2002 (2006-  (2010- | (2002- (2006~  (2010- || (2002- (2006~  (2010- || (2002~ (2006  (2010-

2004)  2008) 201Z) | 2004)  2008) 2012 || 2004 2008) 2013 | 2004 2008)  2012) | 2004) 2008 201

1 1 1 1

Nene forms of inngvations None (W0000) ‘ 1185 1559 2762 | 101 202 5060 | 243 4054 4054 ‘ 27 0.00 0.00 | 280 3232 1597
One form of innovation | 1603 1795 1737 | 766 1230 27.02 | M50 3135 0% | 568 205 0.00 | 19.01 3680  25.86
Product imovation only (W1000) 550 608 355 T4 685 1139 | 1008 1308 737 168 0L .00 704 ! 150
Process innovation only (W0100) 493 424 349 212 323 464 622 838 3.14 205 021 000 | 1170 7560 532
Organizational imovation cnly (W0010) 5.03 5.67 6.92 242 121 837 | 1243 7.03 395 274 0.63 0.00 380 2129 1863
Marketing innovation only (W0001) 206 1.06 131 1.6 1.01 3.02 486 216 162 126 021 0.00 0.38 1.14 0.00
Two forms of innovations | 2218 2252 e | 217 2732 2432|1757 2180 2900 | 2105 1579 1263 | 3878 2662 3688
Product and process imovation (W 1100} 6.08 786 630 605 1166 1109 054 368 .40 685 aqr 180 | 1787 076 404
Product and organizational innovation (W1010) 403 3.80 480 M 585 464 270 351 351 632 1.89 6.11 342 3.80 456
Product and marketing innovation (W1001) 193 1.81 1.68 141 363 242 324 1.62 324 1.89 1.05 0.63 114 0.00 0.00
Process and organizational innovation (W0110) £.86 £.80 5.36 6.45 3.02 020 486 8.38 297 400 232 232 | 1359 1877 2395
Process and marksting innovation (W0101) 118 0.50 0.69 101 0.81 081 243 1.08 103 0.63 0.00 042 0.76 0.00 038
Organizational and marketing imovation (W0011) 218 175 218 302 122 222 336 162 270 126 1.05 126 0.00 228 3.04
Three forms of innovations 2886 2518 1951 | 3690 3387 101 5.41 595 1378 | 3642 4274 4400 | 33.08 418 1825
Froguct, process 2l orgamzauonal mmnovamon | W LLIV) - L. s 1Lis .0y L 2B LURA N LURA N 293 348 ] A3.08 50D FoE] 344 14.40
Product, process and marketing irmovation (W1101) 418 3.18 209 423 544 059 027 1.08 324 6.11 421 6.74 6.08 0.00 038
Product, crganizational and marketing innovation (W1011) 249 249 262 343 423 0.40 243 081 403 205 316 526 0.00 038 0.00
Process, organizational and marketing imovation (W0111) 450 143 218 7. 1.61 0.00 270 1.62 324 484 1.68 295 2.66 0.38 342
Four forms of innovations All forms of innovations (W1111) ‘ 007 1877 1450 | 3327 2330 0.00 0.27 541 ‘ 3011 3853 4337 | 532 0.00 2.04

069 |
1




5 . CrOSS roads to Roma : PPOM - Four Clusters (1,604 firms)

Cluster 1 (496 firms / 1,604, 31,0%)
Cluster 2 (370 firms / 1,604, 23,0%)

Dynamics of Innovation Strategies cu=: s me/ s 26

Cluster 4 (263 firms [ 1,604, 16,4%)
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5. Crossroads to Roma:
Dynamics of Innovation Strategies

Cluster 1
496 firms (31.0%)
From PPOM,
Prod&Proc&Org,
Proc&Org
=> To NONE, Prod only,
Prod&Proc

Cluster 2
370 firms (23.0%)
From NONE, Prod only,
Org only
=>To NONE, Prod only,
Prod&Proc, 3 forms of
innovation

THE PROCESS OF INNOVATION: OBSTACLES, COMPLEMENTARITIES AND DYNAMICS

Cluster 3

475 firms (29.6%)
From PPOM, Prod&Proc,
Prod&Proc&Org,
=>To PPOM,
Prod&Proc&Org,
Prod&Proc&Mkg,
2, 3 or 4 forms of innovatior

Cluster 4

263 firms (16.4%)
From Prod&Proc,
Proc&Org, Prod&Proc&Org,
=>To NONE, Org only,
Proc&Org,
Prod&Proc&Mkg,
= Diversity of innovation to
Org. innovation
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5. Crossroads to Roma: o

Dynamics of Innovation Strategies
Tahble R.3: Results of the multivariate logit model explaining the four different clusters

{Cluster 2 as reference: Slightly - moderately increasing dynamics of innovation) e ;4 o
Cluster 1 Cluster 3 Cluster 4 1\ = 4; :

Decreasing Int=nsifyving Tmr=gular — -

dvnamics of dvnamics Instable

innovati ons of innovati ons dyramics

-Comstantly of innovations
innovating - -Decelemmting
dynamics -
Coef. Std. Dew. Coef. Std. Dievw. Coef. Std. Dhew.
Emgloyment variation 4,726 5775 5,588 5655 3,908 6430 )
§ ales variation 0,261 4208 2993 4115 0322 4678 > Explore the determinants that
= -|| .

BREADTH 04 0,196 0,363 0.250 0345 0,184 0378 leads firms to be part of the
BREADTH (4 ~2 0,023 0028 -0.020 0027  -0.021 0.030 _ _ )
BREADTHOS 0,163 0364 0156 0353 0,280 0381 different path of innovation
BREADTH (8 *2 0,019 0,029 0,022 0.028 0,018 0.031
DEFTH (4 0,851 *= 0330 0683 = 0311 0,513 0375 Compared to Cluster 2:
DEPTH 042 0,105 = 0040 0008 = 0046 | -0,067 0.059
DESTH (8 0,490 038 0458 0366 0446 0440 »Depth (+), Depth”2 (-), Informal
DEFTH 08 *2 0,038 0073 0022 0071  -0,051 0.084
Cooperation 04 0,537 0444 0,392 0424 0,174 0.487 IPR (-) for Cluster 1 and 2
Coopention 08 0,358 0456 0332 0441 [-Lo9s =  p4m
Ccopesmtion 12 0,303 D473 0546 0410 -0,084 0467 »Tech. push (+), Formal IPR (+)
Marlcet pull 0.344 0.286 0360 0274 0,145 0299
Technol. Push 0487 * (238 0,319 0228 0,409 0257 3 Cooperation 08 (-) only for
Formal I9R 04 0,362 * 0216 0,150 0208  -0,291 0242
Totoroml T0R OF 054 = 0181 0405 = 0184 0428 = 02012 Cluster 4
Group 0351 0508 INEE] 0558 0012 0551
Enropean market 2044 = Q@@ LeT * 0838 1396 * 0s¢ | »European market (+) for all
Totematonal market .58 0762 0883 04T -L3I0 ¢ 075 Clust
Constant 13403 5608457 14767 5698457 17005 5698437 usters

5 ources: CIS 4 (2002-2004), CI5 & (2006-2008), CE 3 2010-2012) and FARE (2008-2013), France
Industry dummies are not eported.
fipnificance levels at #%% 1%, ¥¥ 3% and * 100,

\RITIES AND DYNAMICS

5B Dijon - France 86
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5. Crossroads to Roma: Dynamics of Innovation Strategies

Impact of the paths of innovation on diverse performance indicators
(level and variation):

> Sales

» Employment

> Value added

» Capital

THE PROCESS OF INNOVATION: OBSTACLES, COMPLEMENTARITIES AND DYNAMICS
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Sales variations
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5. Crossroads to Roma: Dynamics of Innovation Strategies

Sales levels
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Employment variations
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Employment levels
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. Value added variations
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Value added levels
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. Capital variations
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Cluster 1 Cluster 2 Cluster 3 Cluster 4

. Capital levels
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5 . Crossroa d S tO RO ma: Table R.4: Results of linear regressions explaining the firms' performance

(Log of sales and Log of employment)

Dynamics of Innovation Strategies Sales Employment
Coef. 5td. Dev. Coef. Std. Dev.
Employment initial level 02 0,160 *** 0,055 0,571 *** 0,042
Sales initial level 02 0,940 *** 0,044 0,189 *x*x* 0,033
Cluster 1 0.343 %% 0.146 0.157 0.110
Cluster 2 Ref. - Ref. -
Cluster 3 0,312 ** 0.138 0,178 * 0,104
Cluster 4 0,346 ** 0,167 0,106 0,126
. . BREADTH 04 -0,059 0,071 20.036 0.054
Estimate the impact of the paths of OREADTH 04 42 001 0005 003 0004
innovation on performance BREADTHO8 0,035 0,067 0.002 0.051
BREADTH 08 *2 0,000 0,005 0,001 0.004
» Initial conditions (2002) DEPTH 04 0,107 * 0,055 -0,092 ** 0.041
DEPTH 04 2 0,010 0,008 0,013 ** 0.006
DEPTH 08 0,052 0,046 0.039 0.034
DEPTH 08 ~2 -0,006 0,006 -0.003 0.004
MAKE 04 20,027 0,128 0,019 0.096
MAKE 08 0,186 0.116 0,056 0.088
» Depth 04 (-) MAKE 12 20,043 0,128 0,043 0.096
BUY 04 0,063 0,069 0,136 *#* 0.052
» Depth 04 72 (+) on Employment BUY 08 0.012 0,078 -0.011 0,059
BUY 12 0,144 ** 0,065 0.084 * 0.049
» Buy 04 (-) on Employment Cooperation 04 0,175 ** 0,072 0,024 0,054
Cooperation 08 0,003 0,075 0,007 0.056
» Buy 12 (-) Cooperation 12 0,160 ** 0,070 0.088 * 0,053
) RD sum 0,000 *** 0,000 0,000 *** 0.000
» Cooperation 04 (+) on Sales Formal IPR 04 0,077 ** 0,034 0,001 *** 0.026
] Informal TPR 04 0,025 0,028 -0.006 0.021
» Cooperation 12 (+) Group -0,101 0,098  -0.060 0.074
European market -0,154 0,121 -0.011 0.091
> R&D (0!) International market 0.284 *** 0,097 0,064 0,073
Constant 1,506 ** 0,651 0,046 0.490
» Formal IPR (+) Sources: CIS 4 (2002-2004), CIS 6 (2006-2008), CIS 8 (2010-2012) and FARE (2008-2013), France
. Industry dummies are not reported.
» International market (+) on Sales Significance levels at +# 1% * 5% and * 10%.
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5. Crossroads to Roma: Dynamics of Innovation Strategies

» Estimate the impact of the paths of innovation on performance
v Importance of initial conditions

Enhancing better performance:
with all path of innovation (Clusters 1, 3, 4)
Cooperation 04, Cooperation 12, R&D, Formal IPR, International market,
Negative influence of Depth 04 and Buy 12

with path of 'Gold Medal' innovative firms (Cluster 3)
Buy 04, Cooperation 12, R&D, Formal IPR, International market,
Negative influence of Depth 04 and Buy 12

THE PROCESS OF INNOVATION: OBSTACLES COMPLEMENTARITIES AND DYNAMICS
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5. Crossroads to Roma: Dynamics of Innovation Strategies

Conclusion
Which road of innovation would you take for performance?

» Influenced by depth of

Differentiate the
» Importance of

: 'Gold medal' firms stay
the best performing firms

» Positive influence of Cooperation, Continuous R&D, Formal IPR,
International market

THE PROCESS OF INNOVATION: OBSTACLES COMPLEMENTARITIES AND DYNAMICS
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5. Crossroads to Roma: Dynamics of Innovation Strategies

Explore in the of innovation strategies and associated
firms' of innovation with four forms of innovation:

Explore the of the different path of innovation
Estimate the of the paths of innovation

An original dataset constituted by over a
between
and over between

More fine grained simultaneous models to check stability and variables
choices

Estimate im nath of innovation to all measures of performance

THE PROCESS OF INNOVATION: OBSTACLES, COMPLEMENTARITIES AND DYNAMICS
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