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Abstract: The objectives of this paper are to propose a contingent model linking context, organizational and performance vari-
ables, and to identify barriers that Research and Technology Organisations have to overcome to work with companies. Further-
more, there is discussion of the best practices that Research and Technology Organisations carry out in order to develop com-
petitive advantages and adjust to turbulent environments. This research was based on a field study of |4 Research and Technology
Organisations in the Valencian Community and |3 Research and Technology Organisations in the Basque Country.The study iden-
tifies certain factors which could improve their performance to address properly changes in their environment and become more
competitive.

Keywords: research and technology organisations (RTOs), innovation strategies, turbulent environment, RTO challenges.

Resumen: Los objetivos de este trabajo son proponer un modelo contingente que relaciona variables de contexto, organizacio-
nales y de resultado, e identificar las barreras que los Centros Tecnoldgicos encuentran para trabajar con empresas vy las buenas
prdcticas llevan a cabo para desarrollar ventajas competitivas y adaptarse en entornos turbulentos. Esta investigacidn se baso en
un estudio de catorce Centros tecnoldgicos de la Comunidad Valenciana y trece Centros Tecnoldgicos del Pais Vasco. El estudio
propone algunos factores a mejorar para que los Centros Tecnoldgicos afronten adecuadamente los cambios en su entorno y
sean mds competitivos.
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I. Introduction and objectives

European Research and Technology Organisations
(RTOs) are undergoing complex institutional reforms,
the objective of which is to render them more pro-
fitable, competitive and contributors to the SMEs in-
novation processes (Preissl, 2006). In Spain, budget
cuts have posed new requirements on RTOs to re-
duce their dependence on public resources (FEDIT,
2012).

Regions with different enterprise profiles and their
own RTOs models are facing these challenges in dif-
ferent ways. The Valencian Community, made up of
|4 RTOs, integrated by the net REDIT, is the auto-
nomous community with the highest accumulated
debt. It has reduced its staff over the past year and
plans a restructuring of its network under more de-
manding parameters and performance control (RE-
DIT, 201 Ic). The Basque Country, however, with 19
RTOs integrated into two technological platforms
(TECNALIA and IK4) is, in the short term, develo-

ping strategies to fortify networks and to interna-
cionalise the organisations (Comisién Europea, 201 1).

Recent research examined the role of RTOs in the
emerging economies of Asian countries, which are
experiencing a process of change in their National
Innovation System (hereafter NIS) (Cho et al. 201 [;
Intarakumnerd, 201 1). These studies contemplated
superficially strategic, organisational and performan-
ce factors, crucial to understanding what these RTOs
are doing to meet the new challenges and changes
in their environment. This article seeks to fill this gap,
since there is no body of theory that addresses the
strategies used by RTOs to survive in dynamic envi-
ronments.

The objectives of this paper are to propose a con-
tingent model linking context, organisational and per-
formance variables, and identify barriers that RTOs
face when looking to cooperate with SMEs. It also
highlights the best practices that RTOs adopt to de-
velop competitive advantages and adapt to turbulent
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environments. This article is organised as follows. First,
we review the literature of RTOs to identify varia-
bles that support the proposed model. Second, the
research hypotheses are proposed supported by the
theoretical construct. Third, the methodology re-
search is presented and the results obtained discus-
sed. Finally, we present the conclusions of the study.

2. State of the art
2.1. New challenges for RTOs

To respond effectively to changes in the environment,
RTOs must overcome certain challenges. They must
strengthen their internal capacities integrating diverse
technologies and disciplines (Leijten, 2007; Leitnen,
2005). They must build networks to cope with re-
duced funding and increasing research costs (Loik-
kanen et al. 201 |; Mas-Verdu, 2007). Thus, they must
improve their relationships with universities and
other innovation actors (Leijten, 2007; Loikkanen et
al. 201 1; Mrinalini and Nath, 2008). Furthermore,
RTOs which are able to overcome these challenges
are entering a process of internationalisation with
further barriers and challenges.

2.2. RTOs:Their role and innovation strategies

In general, RTOs are set up as non-profit institutions
with private and public support (Rush et al. 1996;
Santamaria et al. 2002); or they are promoted by
groups of companies with common interests (Ber-
ger and Hofer, 201 |; Leijten, 2007). RTOs are inter-
mediate institutions or interface structures which
support and strengthen the innovative activity of en-
terprises (Albors-Garrigds et al. 201 0a; Astrom et al.
2008; Intarakumnerd, 201 I; Leijten, 2007; Mas-Ver-
du, 2007) through complementary technology trans-
fer and offer services such as training, information,
mediation, expertise, consulting and Research and
Development (R&D) or innovation (Hervds et al.
2012b).

Within the NIS, RTOs have a relevant influence on
the economic and technical development of their area
of influence (Arnold et al. 201 0a; Intarakumnerd, 201 I;
Preissl, 2006; Sharif and Baark, 201 1), and at regional
level are considered as the main agent of territorial
innovation (Albors-Garrigds et al. 201 0a; Albors-Ga-
rrigds et al. 201 0b Barge-Gil and Modrego-Rico, 2008;
Martinez et al. 2009; Mds-Verdu et al. 2008; Tann et al.
2002; Zubiaurre et al. 2004).

In order for RTOs to play a successful role, they must
possess a clear strategic vision in order to contribu-
te adequately to the industry changing innovation ne-
eds (Arnold et al. 1998; Leitner, 2005).Therefore, stra-
tegic planning is a tool commonly used by RTOs to
identify business, generate and articulate their stra-
tegic vision and develop basic tasks such as customer
management, marketing and development of their
scientific relationships, as well as to manage their hu-
man resources (Arnold et al. 1998; Astrom et al. 2008;
Rush et al. 1996).

2.3. Technological environment and
competitiveness: Strategies and
organisational factors to address
turbulence — A contingent approach

Organisations constantly face the turbulence of the
environment, which is the result of the convergence
between dynamism, uncertainty and complexity
(Tidd, 2001). Some authors (Emery and Trist, 1965;
Silverblatt and Korgaonkar, 1987) have stated that
deficiencies in internal factors of organisations can
contribute to a turbulent environment.

Other researchers believe that environmental tur-
bulence responds to external factors. Demographic
changes (Jaworski and Kohli, 1993; McCann and
Selsky, 1984), changes in policies regulating markets
(Dwyer et al. 1985), changes in economic cycles
(Dwyer et al. 1985) and technological changes (Tay-
lor and Taylor, 2012) all generate technological tur-
bulence and uncertainty associated with the adop-
tion of the technology (Freeman and Soete, 1999).

To address environmental turbulence, contingent the-
ory (Burns and Stalker, 196 1; Khandwalla, 1972;Terre-
berry, 1968) proposes a more flexible or organic or-
ganisational structure, which is characterised by a low
degree of formalisation, horizontal communication and
decentralised decision-making. Reactive companies
perceive changes and uncertainty, but do not respond
effectively because they have no consistent relations-
hip between organisational structure and strategy. This
therefore requires the development of more flexible
and proactive strategies (Teece et al. 1997), enabling
an RTO to reorient its strategy and adapt to changes
in the environment (Gordon et al. 2000).

From a different approach (Lumpkin and Dess, 2001),
proactivity is defined as the reaction of the organi-
sations responding to market opportunities and re-
activity as the reaction of the organisations against
competition and market demand. A dynamic envi-
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ronment characterised by high competition affects
the adoption and transfer of technology, and encou-
rages organisations to establish new strategic inno-
vation objectives (Dietrich and Shipley, 2000). RTOs
are organisations that develop and transfer techno-
logy so they must adapt more quickly to changes in
the environment. The success of RTOs depends on
their strategic focus and organisational design (Mo-
drego-Rico et al. 2005), in which human resources
play a key role (Silva and Ramirez, 2006). For this re-
ason, RTOs should enhance the capabilities of their
staff (Mrinalini and Nath, 2008; Nath and Mrinalini,
2000; Rush et al., 1996), and find a fit between the
key variables of environment, organisational structu-
re and strategy in order to achieve optimal perfor-
mance (Deutsch et al. 2009; Rush et al. 1996).

2.4. Funding model

The RTO model generally consists of public capital
comprised of government subsidies, funds obtained
through competitive European Union projects and
private equity derivative strategic projects with client
companies (Rush et al. 1996; Santamaria et al. 2002).
Currently, it is intended that the RTOs model finds a
balance between public and private funding, which is
required if they are to reduce their dependence on
public resources and to be more involved in com-
petitive projects (Astrom et al. 2008; Barge-Gil and
Modrego-Rico, 2008; Berger and Hofer, 201 |; Cho et
al.201 I; Leitner, 2005; Mas-Verdd, 2007; Preissl, 2006).

2.5. Relationships with other innovation
agents and served firms. Best
practices

RTOs function in the NIS and complement the work
of universities and other research organisations (As-
trom et al. 2008). RTOs perform applied research,
exploiting the knowledge of industrial innovation and
R&D projects (Barge-Gil and Modrego-Rico, 2008),
and serve as strategic partners of firms with lower
internal capabilities (Roessl et al. 2010), with a clear
orientation towards technological development but
not research (Barge-Gil and Modrego-Rico, 2008).
The relationship between RTOs, universities, other
research organisations and industry help to create a
channel that facilitates the flow of information (Mri-
nalini and Nath, 2008), lends further support to the
local industry and makes possible mutual benefits, ac-
cess to greater resources and participation in colla-
borative international projects in R&D.

2.6. RTOs services. Barriers to work with
SMEs

RTOs usually work primarily with SMEs (Astrom et
al. 2008; Barge-Gil et al. 201 1 a; Olazaran et al. 2009;
Rialp et al. 2001; Santamarifa et al. 2002; Sharif and
Baark, 201 |; Zubiaurre et al.2004) and one of their
main functions is the transfer of technology and kno-
wledge to this collective (Leijten, 2007; Martinez et
al.2009; Mrinalini and Nath,2008;Tann et al. 2002; Zu-
biaurre et al. 2004).This process of technology trans-
fer is essential in the SMEs innovation dynamics (Al-
bors-Garrigds et al. 2009). In this direction, RTOs help
their partner firms to identify the sources of kno-
wledge required to meet their technology demands
(Barge-Gil and Modrego-Rico, 2008) and optimise the
interface between the R&D/design and manufactu-
ring phases (Albors-Garrigds et al. 2010 b).

In undertaking high added value projects with SMEs,
RTOs encounter certain barriers (Modrego-Rico et
al.2005). On the one hand, and due to their size and
characteristics, SMEs lack the ability to absorb effi-
ciently the knowledge conveyed by external sources
of knowledge (Sempere and Hervds 2010) princi-
pally of RTOs (Barge-Gil et al.201 a). On the other
hand, SMEs do not prioritise to invest in R&D. Con-
sequently, a significant number of SMEs have no con-
tacts with RTOs (Astrom et al. 2008; Olazaran et al.
2009; Roessl et al. 2010). The alternative for RTOs
should be to provide technological solutions custo-
mised to the needs of SMEs (Zubiaurre et al. 2004)
and to help them access project financing sources
(Olazaran et al. 2009). However, by combining diffe-
rent disciplines, RTOs have the capacity to generate
and apply knowledge in SMEs (Mrinalini and Nath,
2008; Nath and Mrinalini, 2000) and to help them im-
prove their absorptive capacity (Albors-Garrigds et
al.2010a; Hervds et al. 201 2b; Intarakumnerd, 201 I).

2.7. RTOs’ performance and output indicators

Academic literature has pointed out models and in-
dicators which measure the performance of RTOs.
Rialp et al. (2001) evaluated the relationship betwe-
en RTOs and firms. (Modrego-Rico et al. 2005; Silva
and Ramirez 2006) suggested organisational, relatio-
nal and outputs factors as a measure of RTOs’ im-
pact. Some authors (FEDIT 2009, in Modrego-Rico
et al. 2009; Barge-Gil and Modrego-Rico, 201 |') me-
asured RTOs'impact on their area of influence com-
paring it with alternative innovation agents, while
others (Leitner, 2005; Nath and Mrinalini, 2000) pro-
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posed indicators to measure knowledge transfer and
innovation in RTOs. Finally, another literature stream
(Albors-Garrigds et al. 201 0a; Arnold et al. 1998; As-
trom et al. 2008; Leitner; 2005; Modrego-Rico et al.
2005; Nath and Mrinaline, 2000) suggested turnover
per employee as an outcome indicator to compare
RTOs' performance.

3. Hypotheses and proposed model

From the previous literature review it can be con-
cluded that the environment affects RTOs just as
other organisations and these must adapt to its chan-
ges by way of strategic movements and organisatio-
nal adaptations.To survive in turbulent environments,
organisations must develop internal capabilities that
allow them to be more flexible and proactive and to
interact more effectively with their environment.This
leads us to formulate the first hypothesis:

H I:The innovation strategy, organisational structure of
the RTO, orientation towards SMEs, and the level of re-
lationship with other innovation agents, are contingent
with their environment

As considered earlier, it is expected that with a gre-
ater degree of self-financing, RTOs can carry out pro-
jects with SMEs and improve their innovation per-

77

formance. Consequently, the following hypothesis is
proposed.

HZ2:The origin of funding and the barriers that RTOs en-
counter to work with SMEs, affect their innovative per-
formance.

There is no consensus of academic literature which
allows us to establish a positive relationship betwe-
en the turnover with the innovation output and R&D
intensity, as an indicator of performance of RTOs.
Thus, the following hypothesis can be proposed.

H3:The innovation output of RTOs are related to their
financial performance indicators

In order to understand the relationship among the
variables, Figure | shows the construct scheme which
represents the proposed model.

The proposed model represents how RTOs cope
with a dynamic environment (V). RTOs must achie-
ve a balance between public funding, competitive and
private funds, trying to obtain more resources from
competitive projects and depending less on public
funding (V2).They also need to develop proactive
strategies (V3) and more organic organisational
structures (V4), in order to improve their relations-

Other
Innovation
Agents

(V6) Relationships

(V2) Private Funding

Public Agencies

(V2) Public
Funding

(V8) Innovation

- perfomance
P (V3) Innovation strategy Output
Y
(V5) Market orientation
P towards SMEs
< (V9) Turnover
(V7) RTOs’ barriers B — per
<+— employee

(V1) Tecnological Environment and
Market Competitiveness

(V4) Organization
structure

Figure

Proposed model to analyse RTOs
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hip with other innovation agents (V6), work effecti-
vely with SMEs (V5) and overcome barriers which
hinder their relationships with SMEs (V7). With the
combination of these factors RTOs can better adapt
to changes in their environment, achieve higher in-
novation outputs (V8) and improve their economic
performance (V9), all of which contribute to their
sustainability.

There are examples of European RTOs that through
strategic and organisational changes have responded
effectively to the dynamism of their environment, thus

Tablel

allowing them to be more competitive and enter into
new sectors and foreign markets. In the United King-
dom, (Sharif and Baark, 201 1) reported how some
RTOs have adapted to meet an increased demand
for technology services. Within this process some
RTOs have been privatised. Intarakumnerd (201 1),
furthermore, reported how Portuguese RTOs are
developing internal capabilities and hiring consultants
specialising in the creation of business networks in
order to improve relational capacities with their part-
ners. Finally, other authors have analysed the inter-
nationalisation strategies followed by five European

Construct variables and their meaning

Vi Environment and competitiveness, technology life cycle
Market Competitiveness (Stable versus turbulent environment).
. . igi f funding.
Public and Private Fun- Origin and pefcentgge of funding
V2 din (Public-Private,
g competitive-noncompetitive)
Motivation for the RTOs establishment,
. R&D activity, risk i licies,
V3 Innovation Strategy &D activity, ris asvsumpt!on po \CIeS.
research freedom, pioneering. (Proacti-
ve versus Reactive).
Hierarchy levels, organization structure,
staff stability, working groups, decision
V4 Organizational Structure  making, personnel selection criteria,
professional careers, salary policies.
(Mechanical versus organic structures).
Market orientation Percentage of the main firm customers
V5 ‘
towards SMEs size
. ‘ . Level and fi f collaborati
Relationships with other -evel and frequency of colaboration
Vé . ! with other innovation agents (Regional,
innovation agents .
Spain and Europe)
The main barriers that RTOs find to
v7 RTOS' barriers work with SMEs: (Financial, innovative
capacity)
. Obtained results by RTOs (Patents,
Innovation performance . N .
V8 spin-offs, scientific publications, new
Output . .
generated jobs and new clients).
T \ ith li
V9 Turnover per employee urnover per employee without public

Technological Technology uncertainty, market

Barge-Gil and Modrego-Rico. (2008); Leijten. (2007); Leitner.
(2005); Modrego-Rico et al. (2005); Rush et al. (1996)

Astrém et al. (2008); Barge-Gil and Modrego-Rico. 2008;
Berger and Hofer. (201 I); Cho et al. 201 |; Leitner. (2005);
Loikkanen et al. (201 I); Mas-Verdu. (2007); preissl. 2006; Rush
et al. (1996); Santamaria et al. (2002).

Arnold et al. (1998); Astrém et al. (2008); Cho et al. (2001);
Intarakumnerd. (201 1); Leitner. (2005); Nath and Mrinilini.
(2000); Rush et al. (1996).)

Mrinilini and Nath. (2008); Modrego et al. (2005); Nath and
Mrinilini. (2000); Rush et al. (1996); Silva y Ramirez. (2006)

Albors-Garrigds et al. (2010a); Astrém et al. (2008); Barge-Gil
and Modrego-Rico. (2008), Barge-Gil et al. (201 |a); Leijter.
(2007); Martinez et al. (2009); Mrinilini and Nath. (2008); Rialp
et al. (2001); Roessl et al. (2010); Olazaran et al. (2009);
Santamarifa et al. (2002); Sharif and Baark. 201 |;Tann et al.
(2002); Zubiaurre et al. (2004)

Astrom et al. (2008); Barge-Gil and Modrego-Rico. (2008);
Leijten. (2007); Loikkanen et al. (201 I'); Mrinilini and Nath.
(2008); Roessl et al. (2010)

Albors-Garrigds et al. (2010a); Astr’dm et al. (2008); Barge-Gil
et al. (201 la); Hervas et al. (2012b); Intarakumnerd. (201 I);
Lyne. (2007); Martinez et al. (2009); Mas-Verdu et al. (2008);

culture and SMEs technology absorptive  Mrinilini and Nath. (2008); Modrego-Rico et al. (2005); Nath

support

and Mrinilini. (2000); Olazaran et al. (2009); Roessl et al. (2010);
Silva y Ramirez. (2006); Zubiaurre et al. (2004).

Albors-Garrigds et al. (2010a); Astrom et al. (2008); Barge-Gil
and Modrego-Rico. (201 I); Leitner. (2005); Modrego-Rico et al.
(2005); Modrego-Rico et al. (2009); Silva y Ramirez. (2006)

Albors et al. (2010a); Arnold et al. (1998); Astrom et al. (2008);
Leitner (2005); Modrego-Rico et al. (2005); Nath and
Mrinaline. (2000).
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RTOs to enter the Asian market through diversifica-
tion and technology transfer (Berger and Hofer, 201 1;
Martinez et al. 2009; Mas-Verdu et al. 2008).

4. Research methodology

The field work was based on a survey questionnaire
completed during personal interviews carried out
with the managers of 14 Valencian RTOs and |3 Bas-
que RTOs. Each interview lasted approximately two
hours. In order to obtain the most reliable results
possible, the interviewers ensured that the questions
were properly understood and fully completed. This
information was complemented with secondary data
on RTOs activities such as Annual Reports, web si-
tes and specialised reports.

Table 2
Variable values based on questionnaire responses

ROs VI V2 V3 V4 V5 V6 V7 V8 V9
2,10 2,12 220 185 420 185 469 1,70 2,00

[
2232 325 210 199 430 205 406 250 1,50
3 302 348 289 175 415 232 375 232 220
4 299 332 285 192 405 289 3,13 265 290
5 415 453 375 385 320 465 375 475 280
6 3,15 258 275 220 375 296 344 3,15 410
7 302 260 283 29 399 351 375 305 4,10
8 369 203 305 295 350 285 438 325 350
9 312 1,09 299 280 260 250 375 295 1,00
10 352 438 365 295 410 395 438 325 450
I 325 203 284 240 360 305 375 265 3,00
12455 025 425 405 350 419 469 455 230
I3 485 063 420 395 390 401 406 422 500
14 492 049 399 385 350 385 406 4,10 320
I5 190 351 200 320 410 256 281 100 385
l6 380 1,09 330 3,17 350 396 313 363 456
[7 300 308 320 300 185 298 406 2,13 3,65
18 370 308 320 3,10 240 330 344 358 159
19 190 395 270 3,10 490 392 375 197 070
20 375 254 330 384 155 341 469 408 3,15
21 350 241 355 391 430 457 375 326 500
22 370 335 345 373 2,10 324 3,13 136 314
23 374 199 325 393 220 236 281 316 223
24 395 1,70 470 385 210 486 406 362 176
25 376 289 410 416 215 398 344 193 383
26 338 020 380 4,14 358 4,14 406 354 226
27 370 500 350 420 155 420 3,13 |17 332

The questionnaire consisted of 50 questions cove-
ring eight areas of the RTOs operation.With the aim
of simplifying the statistical analysis, the study has re-
duced the variables to seven independent variables:
[Technological Environment and Market Competiti-
veness (V1), Public and Private Funding (V2), Inno-
vation Strategy (V3), Organisational Structure (V4),
Market Orientation Towards SMEs (V5), Relations-
hips with Other Innovation Agents (V6), RTOs' Ba-
rriers (V7)]; and two dependent variables: [Innova-
tion Performance (V8) and Turnover per Employee
(V9)]. Table | shows the variables built and how the-
se were constructed from the survey questionnaire.

The final values assigned to the variables were | to
5in a Likert scale, based on a standardisation of the
values of each variable.

5. Results

Table 2 shows the interpretation of the survey re-
sults. It must be pointed out that RTOs numbered |
to 14 belong to the Valencian Region, whereas RTOs
(1 to 9) are sectorial' and RTOs (10 to 14) are mul-
tisectoral2 The RTOs (15 to 24) belong to the Bas-
que Country and are all multisectoral.

The data analysis based on a correlation analysis in-
dicated the relationship between the input and out-
put variables. Although the sample size is too small,
the representativeness is | 00%. However, the results
must be interpreted with caution.

Applying Kendall's Tau-b coefficient for non-parame-
tric data [-| + |], table 3 shows the bilateral corre-
lations at acceptable significant level (¢) of 0,05. In
those cases of acceptable correlation coefficient, as
mentioned, table 3 shows a positive relationship bet-
ween the technological environment and market
competitiveness (V1) and its innovation strategy (V3),
organisational structure (V4), relationship level with
other innovation agents (V6) and innovation perfor-
mance (V8).The RTO innovation strategy (V3) has a
positive relationship with its organisational structu-
re (V4), relationship level with other innovation
agents (V6) and innovative performance (V8).The
organisational structure (V4) of the RTOs is positi-
vely related to their relationship level with other in-
novation agents (V6). Finally, the RTO relationship le-
vel with other innovation agents (V6) is positively
related to its innovative performance (V8).

' They serve primarily a specialised industry sector (i.e., furniture, shoes, textiles, food, etc.).

2 They serve many industries regardless of their specialisation.
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Table 3
Bivariate correlations between the dependent and independent variables
Kendall's Tau-b Vi V2 V3 V4 V5 Vé V7 V8 V9

Vi | -0,326(*§)  0,662(**)  0,483(**) -0,408(**§) 0,459(**) 0,074 0,576(**) 0,173
Bilateral significance 0018 0,000 0,000 0,003 0,001 0,609 0,000 0,210

V2 | -0,244 -0,193 0,087 -0,069 -0266  -0,430(**§)  -0,011
Bilateral significance 0,076 0,162 0,530 0,617 0,067 0,002 0,933

V3 | 0,576(**) -0,362(**§) 0,574(**) 0,170 0,456 (**) 0,152
Bilateral significance 0,000 0,009 0,000 0,242 0,001 0,269

V4 I -0,344(*§) 0,551 (*%) -0,062 0,268 0,144
Bilateral significance 0,014 0,000 0,670 0,052 0,296

V5 | -0,211 0,078 -0,130 0,003
Bilateral significance 0,127 0,594 0,347 0,983

Vé | 0,083 0,357(*%) 0,237
Bilateral significance 0,566 0,009 0,083

V7 | 0,296(*) -0,071
Bilateral significance 0,041 0,625

V8 | 0,095
Bilateral significance 0,491

V9

Bilateral significance

Correlation significant at ** p < 0.01; * p < 0.05 (Bilateral)
Excess of outliers (§)

Although table 3 shows certain correlation coeffi-
cients between the origin of RTOs' funding (V2) and
the SME focus of the RTOs (V4) with other variables
— generally of negative signs — an excessive number
of outliers impede drawing clear conclusions. It is also
noted that there is no correlation between the RTOs'
turnover per employee (V9) with the other study va-
riables.

The interpretation shows that there is a positive co-
rrelation between the industrial environment (V1),
innovation strategy (V3), and organisational structu-
re of the RTOs (V4). It could be concluded from the
previous results that those RTOs in more turbulent
industrial environments, and which have high tech-
nological rotation, follow strategies more proactively
and show more organic organisational structures,
compared with RTOs that work in mature sectors
with little innovating industries and low technologi-
cal levels. These RTOs assume more reactive inno-
vation strategies.

There also are differences between the type of client
company (V5) and relationship skills with other in-

novation agents (V6) of RTOs in both communities.
Valencian RTOs work more with medium and low
technological level SMEs. These RTOs have high co-
llaboration levels with groups, associations and other
RTOs both regionally and nationally; however, only
multisectorial RTOs are more linked to other RTOs
and European research organisations. Basque RTOs
are focused on medium and large companies of me-
dium and high technology. Compared with Valencian
RTOs, they relate better to universities and other na-
tional and European innovation agents.

The origin and percentage of funding of RTOs (V2)
was estimated from secondary information3. From
these data we can see a negative correlation with in-
novation output of RTOs (V8) in both communities.
Valencian RTOs have a higher percentage of non-
competitive public funding, while the percentage of
private and competitive funding for Basque RTOs is
higher The barriers that RTOs encounter in working
with SMEs (V7) as identified in the literature are, for
all RTO respondents, important, and they agree that
these have influence on their performance.Valencian
RTOs give more importance to financial barriers and

3 Financial data on RTOs were scarce and managers reluctant to disclose this type of information during the interviews.
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the innovative culture of SMEs, but consider less re-
levant the absorptive capacity of firms. Basque RTOs
state that the financial barriers of the companies re-
present major obstacles.

Overall, the Basque RTOs have higher innovation out-
puts (V8) thanValencian RTOs in terms of the num-
ber of patents, creation of spin-offs, scientific publi-
cations and new jobs created. However, some Basque
RTOs which work in turbulent environments have a
lower ratio of outputs, since they have comparatively
fewer scientific publications, fewer jobs created and
new customers in the last year. The results of inno-
vative performance of Valencian RTOs reveal that
their percentage of new customers tripled the Bas-
que RTOs' results in the last year. Such a difference
increases the final result of this variable. Finally, the
empirical analysis shows that there is no correlation
between financial performance indicators expressed
in turnover per employee of RTOs (V8) and their in-
novative performance (V9).

6. Conclusions

The objectives of this study were to examine the
strategies adopted byValencian and Basque Country
RTOs in turbulent environments. Moreover, it was
identified the barriers they faced and the best prac-
tices used to adapt and become more competitive.
The research also examined independent variables
and dependent variables that affect RTOs’ perfor-
mance.

The analysis of the context variables, like the tech-
nological and market competitiveness, the origin of
funding, its innovation strategy, level of relationship
with other innovation agents and the barriers en-
countered when working with SMEs, affect the effi-
ciency of RTOs, measured by their innovative per-
formance. In relation to the hypotheses, the
conclusions that can be drawn from the data analy-
sis are summarised below.

Firstly, the proposed model supports empirically a
contingent relationship between technological envi-
ronment, innovation strategy and organisational
structure, following the premise of a number of stu-
dies (Burns and Stalker, 1961; Gordon et al. 2000;
Khandwalla, 1972;Teece et al. |997;Terreberry, 1968),
that in order to respond efficiently to changes in the
environment, RTOs should look for congruency
among key variables such as environment, structure
and strategy to achieve optimal performance and be-
come more competitive.

The Basque Country region is characterised by a
more dynamic and innovative industrial environment.
[ts RTOs show rather organic organisational struc-
tures and follow more proactive innovation strate-
gies, with the exception of RTOs 15 and 19, which
serve low-tech sectors. The Valencian RTOs embed-
ded in turbulent environments (RTOs 5, 10, 12, 13
and 14) have, as well, higher levels of organic orga-
nisational structure and show more proactive stra-
tegies. In contrast with the Basque Country, there are
more Valencian RTOs involved in low-technology in-
dustries (numbers 1,2,3,4,6,7,8,9 and | |).These
RTOs must work with mature sectors and show
more mechanical structures and reactive innovation
strategies. The differences between the two regional
RTOs, both in their strategic approach to SMEs and
their skills to interact with other innovation agents,
have an effect on how RTOs respond to their envi-
ronment, so we concluded that the first hypothesis
can be partially validated.

Secondly, we considered the differences between the
funding models used by RTOs in both communities.
The estimated data shows a negative correlation bet-
ween funding and innovation outputs of RTOs. Va-
lencian RTOs have greater reliance on public funding
and are involved less in competitive projects, while
Basque RTOs are better endowed to self-finance, and
obtain resources from competitive projects and pri-
vate funding. The results show a correlation with in-
novative performance but, as it has been pointed out,
such data were based on secondary information and,
again, must be interpreted with caution.With respect
to the barriers that RTOs have to overcome to work
with SMEs, these are related to innovative perfor-
mance. However; it cannot be established which ones
influence more or less their performance, and we
must conclude that hypothesis 2 cannot be validated.

Thirdly, the economic results expressed in the ratio
of turnover per employee (V9) and innovative per-
formances of RTOs (V8) are uncorrelated. Despite
being a good indicator of performance, no conclusion
can be inferred from the difference of values betwe-
en RTOs with higher innovation outputs.We conclu-
de that hypothesis 3 cannot be validated either

The analysis of the variables also allows us to iden-
tify the best practices of RTOs.Valencian RTOs point
out the following: analyse the needs of their SMEs
market, conform to mixed teams composed of em-
ployees from RTOs and partner SMES’ clients during
the project’s development and disseminate the re-
sults properly. For Basque RTOs, some best practi-
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ces are essential such as knowledge of SMEs'’ strategy,
defining mechanisms for project tracking, conforming
to mixed work teams, planning marketing activities
and meeting with partner firms to identify their ne-
eds. For all respondent RTOs those best practices
have a high impact on the SMEs’ competitiveness.

According to the theoretical construct, it can be con-
cluded that, from a contingency approach, RTOs can
cope with the environmental turbulence through a
contingent relationship between organisational struc-
ture and strategy. In both communities RTOs with
proactive strategies and organic structures can con-
front new challenges due to their better capacity to
research in new technology areas and identify the
needs of enterprises, as well as the best means to co-
llaborate with other innovation agents, which allows
them to achieve higher innovation performance.
RTOs with mechanical organisational structures have
more difficulty dealing with changes in the environ-
ment because they are conditioned primarily by the
characteristics of the low-tech sectors with which
they work.To survive, these RTOs must develop their
internal capabilities and find ways to enter into new
sectors through the integration of new technologies
and networking with other RTOs.

The particular context of Basque Country industry
and its RTO model, integrated on two technology
platforms, enables Basque RTOs to reach a critical
mass, to become more competitive and to support
their internationalisation strategies. Only a few RTOs
belonging to less innovative mature sectors have more
obstacles to respond to environmental changes.

The high dependency of valencian RTOs on public
funding makes them vulnerable, but does not imply
a lack of capacity to adapt and survive. To survive and
be more competitive Valencian RTOs must streng-
then and redirect their strategy to improve their re-
lationship with universities and other knowledge
sources, increase their critical mass, organise their
technology offer and generate synergies which re-
duce duplication considering that there are RTOs
that currently offer services in the same areas.

The search for new financing sources and the pro-
cess of internationalisation are necessary, as long as
RTOs do not deviate from their main goals as non-
profit organisations to support the innovating acti-
vity of SMEs with lower capacities. In order to face
new challenges, be more competitive and respond
efficiently to the changing environment, RTOs need
the clearer support of public technology policies.This

means public policies adapted to each regional cha-
racteristics.

The conclusions of this study should be interpreted
with caution. It is an exploratory study which com-
pares two different communities with their own
RTOs models. Further research should be carried out
with a larger population and more diverse contexts.
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