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Infroduction / Research Problem

» Under the new techno-economic paradigm called the “Knowledge
Economy”, levels of productivity and competitiveness reached by firms,
regions and countries, are strongly related to the technological capacities
and efforts needed to achieve innovations.

» The construction of dynamic advantages depends on the adoption and
diffusion of technological developments and local innovative capacity
(David y Foray 2002).

» Evolutionary economics: systemic, interactive, accumulative, and territorial
approach. Innovation is not the result of isolated firms’ actions and efforts,
but of o complex scheme of social interactions. Relevance of interactions
between Firms, Science and Technology Organizations, Universities,
Consumers and Suppliers (Edquist 2005; Lundvall 2007).

» Research Problem: the role of firms' interactions with other actors in relation
to their innovation efforts in less developed regions.

» Case Study: Olive sector in La Rioja, Argentina.




Theoretical Fraomework

Diagram N°1 Conceptual Framework: Interactions, Technological Efforts and Capabilities
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Source: prepared by the author.




Background: Empirical Evidence

» | ocal Systems where cooperative relations and synergies emerge between
firms and other actors favour local economic and innovative development
(Italian Districts, Nordic clusters, Sillicon Valley, amongst others).

» More complex linkages with science and technology organizations and
universities improve the probability to innovate (Camagni and Capello
1997, Asheim and Coenen 2005; Intarakumnerd and Vang 2006; Hassink
2002; Lavia et al. 2011; Fritsch and Franke 2004; Todtling et al. 2008).

» |n Lafin America there are weak interactions between actors orientated to
services provision and information exchange, technological linkages and
capacity conceniration in larger firms, and cenfiralization of innovative
results in more developed regions

» Study cases from Chile and Colombia show that intermediary organizations
and regional oriented S&T policies have a central role in stimulating
cooperation along with technology and innovation promotion (Jiménez et
al. 2011, ALIAS 2011, De Fuentes y Ampudia 2009).




Background: Empirical Evidence

®» [For Argentina investigations highlight the presence of heterogeneous conditions
between regions and within them (Boscherini et al. 1998, Gennero de Rearte et
al. 2006, Yoguel y Boscherini 2000, Yoguel et al. 2006, Robert 2012, Robert and
Yoguel 2013, Yoguel y Erbes 2007, Motta et al. 2010 y Sanchez y Bisang 2011).

» Argentine LISs present diverse levels of development; for example Rafaela and
Mar del Plata constitute synergic environments where inferactions and
cooperation allow for technological progress, competitiveness increases,
capacity consolidation, and SMEs integration.

» Localities with less articulation amongst actors concentrate firms with lower
capabilities, technological efforts and innovative performance, and present a
correlation between firm size, technological capacity, number of interactions
and innovative results.

» Smaller firms establish a fewer number of interactions and face more limitations
in order to build technological capacity.

» Main problematics can be outlined, such as insufficient interactions, lack of
translation mechanisms between the productive sector and S&T organizations,
limited capabilities amongst SMEs, difficulties in gefting financial assistance,
and scarce knowledge exchange and technological transfer (Yoguel et al.
2009).




Working Hypotheses

» H1 - Firms’ interactions within the Local Innovation System motivate
them to perform innovative efforts.

» H2 - Firms’ interactions within the LIS also increase the probabilities
to carry out internal R&D.




Olive Sector in La Rioja

» Argentina has a major position in the olive by-products global market, such
as table olives and olive oil. La Rioja is the most important olive producer
provinces in Argentina.

» [ is ranked first with 33% of total raw material production, and second in
planted hectares, and it is the first exporter of olive oil (27% of Argentine
olive oil exports) (Day 2013; PROSAP 2014).

» Agricultural activity and the production of manufactured by-products
concentrate 30% of the gross geographic product (GGP). Olive growing is
the main agricultural activity. Olive complex represent 20.2% of total
provincial exports (14.4% table olives and 5.8% olive oil) (DNRP 2015).

» The olive sector is characterized by the existence of different productive
units that operate in heterogeneous conditions, like scale production,
technological practices, and yields (UIA 2004).

» The implementation of modern techniques is fundamental to reach
international competitiveness given the increasing demands for quality,
iInnocuousness and tradability from global food markets.




Olive Sector in La Rioja

Diagram N°2 Olive Value Chain and Related Actors
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Source: prepared by the author based on Sanches (2013) and UIA (2004).




Methodology: Database

» Database: statistical information was collected through an
extensive survey conducted to 91 olive local producers by the
National University of Chilecito in 2012.

» The survey contains informatfion about productive and innovative
firms’ characteristics and about their relationships with other LIS
actors. The selection of observations is based on a probabilistic and
stratified sample classified by department including 91 producers of
different sizes.

» The survey comprises 91 olive producers distributed in three local
departments: Capital (20%), Arauco (37%), and Chilecito (43%),
main areas of La Rioja dedicated to olive exploitation.

» 46% of them only produce raw material (olives), 31% are involved in
secondary activity (eight firms elaborate table olives, six produce
olive oil, and fourteen operate in both segments), and the
remaining 3% work only in table olive production.




Methodology: Descriptive staftistics

Graph N°1 Firms which perform Innovative Activities by Size and Investment Origin
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Source: own elaboration based on “Technological Demand for Olive Sector from La Rioja
Province" Survey.




Methodology: Descriptive staftistics

Graph N°2 Total Innovative Actitivities Composition by Type
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Source: own elaboration based on “Technological Demand for Olive Sector from La Rioja
Province” Survey.




Methodology: Descriptive staftistics

» Out of those firms which make technological efforts, 66%
(37 observations) establish connections with other LIS
actors (S&T organizations, Universities, Customers, and
Suppliers).

» They are distributed as follows: 46% in Chilecito, 38% in
Arauco, and only 16% in the Capital.

» The survey gathers informatfion about firms’ interaction,
only in the case of those claiming to have done
Innovative Activities.

» Larger and Medium exira-local firms gather 50% of total
sectors’ interactions.




Methodology: Descriptive staftistics

Graph N°3 Proportion of Interactions by Organism
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Source: own elaboration based on “Technological Demand for Olive Sector from La Rioja
Province” Survey.




Methodology: Descriptive staftistics

Graph N°4 Distribution of Interactions by Type
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Methodology: Econometric Models

» Qualitative Response Models like Binomial Logistic and Quasi-Poisson
regression, allow to study the relation between dependent binary variables
and count data respectively, with a set of independent regressors which
can be both qualitative or quantitative (Greene 1999).

Prob (event j occurrence) = Prob (Y =)

Prob (event j occurrence) = F [relevant effects: parameters]

» [or parameter estimation the maximum likelihood method is applied. The
null hypothesis that the estimated coefficient is different from zero, is
conftrasted by using the Wald test.

» Goodness of fit evaluation is calculated with measures named pseudo R?,
they contrast the model’s global utility comparing the likelihood function
logarithm of the complete model against the one that only contains the

constant intercept (McFadden’s Pseudo R? or Likelihood Ratio, Cox y Snell’s
Pseudo R?, Nagelkerke’s Pseudo R?)




Methodology: Econometric Models

» Model | Quasi-Poisson =>total _ia ~dep +inv + firm_size + prof_share + sector + interact

» Model Il Binomial Logistic => R&D ~ dep + inv + firm_size + prof_share + sector + interact

» Model lll Quasi-Poisson =>total ia~dep +inv + firm_size + prof_share + sector + total _interactions
» Model IV Binomial Logistic => R&D ~ dep +inv + firm_size + prof_share + sector + total_interactions
» Model V Quasi-Poisson =>total ia ~dep +inv + firm_size + prof_share + sector + total_organizations

» Model VI Binomial Logistic => R&D ~ dep + inv + firm_size + prof_share + sector +
total_organizations

» Model VIl Quasi-Poisson => total ia ~ dep + inv + firm_size + prof_share + sector + INTA + INTI +
univers + other_sé&t_org

» Model VIII Binomial Logistic => R&D ~ dep + inv + firm_size + prof_share + sector + INTA + INTI +
univers + other_s&t _org

®» Model IX Quasi-Poisson =>total ia ~ dep + inv + firm_size + prof_share + sector + R&D interaction +
TA interaction

» Model X Binomial Logistic => R&D ~ dep + inv + firm_size + prof_share + sector + R&D interaction +
TA interaction




Economeiric Results

Table | | Moden | Modeln |
Probability of performing a Probability of performing
greater number of 1A R&D
-0.176 -2.979°
(0.244) (1.538)
o . 0.533** -0.940
Sl (0.186) (1.043)
0.288 -0.069
(0.187) (0.978)
R —— 0.130 -0.709
(0.167) (0.933)
0.778*** 1.414
(0.218) (1.215)
. . 0.546** 1.260
0.239 0.708
(0.198) (1.126)
Professionals_share QOIS 0,122
- (0.009) (0.056)
sector -0.028 1.393°
(0.151) (0.815)
Interact 0.015 0.664
(0.144) (0.844)

Significance Levels: 0 “***' 0.001 “**' 0.01 **' 0.05 ‘°* 0.1 ‘' 1



Economeitric Results

| Tablenl | Modelll | Model IV
Probability of performing a Probability of performing

greater number of 1A R&D
-0.115 -2.836°
e (0.236) (1.546)
Yy 0.365° -1.611
lleE® (0.185) (1.154)
0.176 -0.440
s e 0.100 -0.848
(0.161) (0.952)
0.709** 1.390
q - 0.487** 1.129
0.261 0.960
(0.189) (1.157)
Professionals_share 0.016% 0.146"
U (0.009) (0.061)
Sector -0.125 1.117
(0.148) (0.853)
. 0.041* 0.225°
Total_Interactions (0.018) (0.134)

Significance Levels: 0 “***" 0.001 ***" 0.01 **" 0.05 *°" 0.1 * " 1



Economertric Results

 Tablem | Modehy oo
Probability of performing a Probability of performing

greater number of 1A R&D
-0.144 2.971°
(Intercept) (0.242) (1.584)
e 0.422* -1.609
Chilecito (0.193) (1.158)
0.217 -0.407
0.107 -0.912
0.753** 1.488
. . 0.479* 1.019
0.243 0.941
(0.195) (1.160)
. 0.015 0.147*
Professionals_share (0.009) (0.062)
-0.080 1.251
(0.151) (0.835)
L 0.066 0.514°
Total_Organizations (0.047) (0.304)

Significance Levels: 0 “***' 0.001 “**' 0.01 **' 0.05 *°* 0.1 * ' 1



Economeiric Results

Table IV Model VII Model VIiI
(Intercept) -0.258 -5.524*
P (0.252) (2.489)
o 0.624** -1.089
Chilecito 0.189) (1.390)
0.379° 1.912
(0.192) (1.487)
Investment S e
(0.174) (1.713)
0.791%x* 3.651*
(0.220) (1.856)
. . 0.595** 3.625°
0.287 1.556
(0.195) (1.642)
Professionals_share 0013 0.296*
- (0.010) (0.109)
-0.057 2.383*
(0.148) (1.122)
-0.164 -2.099
INTA (0.147) (1.300)
0.088 4.357*
INTI (0.282) (2.059)
Universities 0.062 2.861*
(0.169) (1.454)
0.454° -2.401
Other_S&T_org (0.242) (1.650)

Significance Levels: 0 ****' 0.001 ***' 0.01 **' 0.05 *°' 0.1 * ' 1



Economertric Results

Table V Model IX Model X
Probability of performing a . .
- greorer number Of IAS PrObObI“Ty Of performlng R&D

-0.175 -4.170*

(Intercept) (0.236) (2.085)
_ 0.432* -0.564
Chilecito (0.174) (1.258)
Arauco o1 o
v (0.179) (1.261)
0.131 -1.070

0.770%** 1.620

(0.208) (1.589)

. . 0.466* 1.998

0.209 0.592

(0.188) (1.549)

Professionals_share 0016 0008,
S (0.009) (0.078)

-0.112 1.858°

(0.146) (1.065)
. . 0.142 3.599%++
R&D_interaction (0.130) (1.074)
. ) 0.258° -0.970
TA_interaction (0.137) (1.288)

Significance Levels: 0 “**** 0.001 **" 0.01 **' 0.05 *°* 0.1 * " 1




Conclusions

» Empirical results corroborate the main hypotheses, interactions within LIS
motivate firms to encourage more innovative activities and R&D projects.

» |ocal Innovation System approach shows that a greater number of
interactions and complex articulations with S&T organisms have a relevant
impact on technological efforts carried out by olive firms.

» |t is not the mere fact of articulating with at least one actor but establishing
a greater number of interactions which influence the probability to carry
out more innovative activities and to perform R&D efforts.

» Particular connections promote more activities, for example linkages with
other S&T organizations and for Technical Assistance. Opportunities to
perform internal R&D are related to relations with different actors,
connections with the INTI and universities.

» Larger and medium-sized firms have better probabilities of performing a
higher number of innovative activities as well as those having a bigger
share of qualified human resources and located in Chilecito. This fact
confirms that in the local olive sector firm, the size does influence
technological efforts, and learning and capacity building processes.




Conclusions

» Therefore, a larger quantity of interactions implies that knowledge flows,
technology and know-how transference, and collective learnings are
generated, which favour innovative activities and reduce obstacles.

» |n |local olive sector, the size of firms is related to their technological
behaviour. These results indicate that even though interactions within LIS
have a positive influence, its development is not enough to make smaller
firms overcome their own limitations.

» Policy strategy must be focused on two areas, in the one hand, to
consolidate firms and organizations technological capacity, in the other
hand to promote cooperative relationships between firms and S&T
organisms, particularly more complex activities.

» Thus, a greater number of inferactions, which stimulate knowledge and
technology exchange, generate local spillovers, and reduce uncertainty,
along with capacity building, may set off accumulative learning processes
that allow to reduce technological gap and to achieve endogenous
innovations improving local productivity and competitiveness.
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